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Byerly (Pond J. N. Adkins, Northern Oalifornian Earth- 
quakes during 1987, 200 


Cadman (Lord), eo a visiting fellow of Namea 
1037 
olme jor T. Russell), elected president of tbe “North 
East Coast Institution of Engmeers and Shipbuilders, 
758 
Calder (W. A. Si), elected proident of tho Tastitute of 


, 403 
Caldin . F}, elected a junior research fellow of Quogh’s 
Co! Orford, 1078 
Caldwell (0. 0.), and Dr. R. G. W. Le Févre, Banml—A 
Skew Molecule ? 808 
Calman (Dr. ye T.), Structure of Trilobites, 1077 


Cameron (A.), ' Harbard and A. ne Noan-Btoicheio- 
metric of Chromium, 607 
Cameron (J, W. MacBain Hosctions of Howo-flies to 


of Different *Wave ' 
Ouan (O Tha Stad ee 
Ve ia Panetary Nobels 


NAME 


Campbell (H. L.), [H. C. Sherman, C. 8. Lanford and], 

tion of Nutrition to the Composition of the Body 
and the of Life, 533 

Campbell (J. jin L Tumours m Mice, 1028 

Campbell (Dr. Marie E.), Mould Fung: of the Soil, 31 

(Dr. Norman), Frequency Interpretations in 

babihty, 601 

Campbell (W. G.), and J. O. McGowan, Colour Reactians 


* of and Tanning, 1022 . 
Camper (Petrus), (1722-1789), work of, 198 
Cannon (Prof. W. B.), elected a foreign member of the 


isty, 846 
Ginnie Bi ad others, The Black lars and their 
e Hybrids Cultivated in Britain (Review), 832 
Carey (8. W.), and W. R. Browne, The Carboniferous 
e Stratigraphy, Tectonics and Palmography of N.S.W. 
d Guearaland, 89 
Carnap (Prof. R ), translated by Amethe Smeaton (Coun- 


° tess von ), The Logical Syntax of Language 
(Review), 78 
Carpenter . G. H), [obi article], 462 
ter (Miss Kathleen K.), Food of Sahmon Parr, 386 


Carrodus (A. L ), [A. Bolliger and], Changes in and Around 
the Pouch in Trichosurus vulpecula, 89 
Carroll (Sister Mary Jordan), A Difference in Response of 
Normal and Tumour Tissue, 684 
e Carta (L.), [Prof J. Thibaud, P Comparat et], Quelques 
Techniques actuelles en physique nucléaire (Review), 
959 
Cartan (L.), Exposés de Phymque atomique ree entale 
6: phie de Masse; les topes et leurs 
Nasses (Review), 186 
© Carter (Howard), [death], 401; 


(Poynting memorial lecture), 465 
 Caspersson . T°), and J. Schultz, Pentose Nucleotides 
-* mth? plear Of Qrowmg Tiattes;, 002 
Caame (Dr. . D.), Physiœ in the Textile Industries, 


570; Dr. B. E. Atkins and G. Thermostatio 
Action of Textile Fibres, 168 


a Cy [P Redaelli, R. Onferri and], Pathogenio 


casts, 

Caswell (Prof. A. E.), An Outline of Physics. Revised 
edition (Review), 818 

Catchemide (D. G.), A Guide to Plant Genetics (Review), 781 

Cathcart Elise B.), [R. H. Sloane and], Formation 
of Negative Ionas by Negative-ion Bombardment of 
Surfaces: A New Process, 474 

Cauthois (Mile. Y.), [H. Hulubei, Mme. S. Cotelle andj, 

io Determination of the Atomio Number 

of Polonium, 88 

Cayeux (L.), awarded the Paul Fourmarier prize and gold 
medal of the Royal Academy of Belgium, 113 

Cayley (N. W.), Australian Parrots: their Habits m the 
Field and Aviary (Review), 620 

Centnersxwer (M.), and A. Woldenberg, Presumed Dius- 
sggrogation of Metals in Liquids under the Influence 
o tra-violet Light, 785 

Ceadro fae G.) [death], a r 

Chalrpers . J. A.), an . W. R. Little, Electric Charge 
on Soft Hail, 244 ° 

Chalonge (D.), [D. Barbier and], Night Temperature of 
the Upper Layers of the A 951 

‘Champion (A. M.), awarded the founders medal of the 
Royal een Society, 555 

Champion (H. G.), Forget m Indie and Burma, 387 

Chao (8. H.), and Dr. W. H. Taylor, Lamellar Structure of 
Potash-Soda Felspars, 1024 

Ohapman (Mrs. Chaston), gift to Leeds Univermty, 888 

Chapman (Prof. 8.), Vectors (Review), 417; Composition 
and Tem: ture of the Atmosphere, 1074 

Chapple {E. D.), Quantitative is of the Interaction 
of Individuals, 867 

Charles (Enid), Differential Fertilty in Scotland (2), 950 

Chatley (Dr."H_), Ancient tian Astrqnomy’, 886 

Ghelle (P.-L.), Į. GQuillé and], ronmental Transmission 
of in the Goat, 887 >? 


e 
INDEX vii 
Cheshire (Prof. F. J.), [death], 549; [obrimary article], 
792 
Chevalier (J.), La Vie morale et l'au delà (Review), 744 
Chmn (B. D.), Sulphanilamide m Experimental Brucel- 
losis, 767 
Chittenden (F. J.), Behaviour of Plants (Masters lectures), 
768 
Chodat (F.), Study of Chloroplasts by the Method of 
Formation of Starch in vico, 257 
Cho (J.), Modifications of Biacene (C,,H,,), 735 
Chollet (M.-M:), [H. Colin and], Formation of Inulin in 
Annual Planta, 582 
v. Cholnoky (Dr. L.), [Prof. L. Zechmeister und], Die 
Chromatographische Adsorptions-methode: Grund- 
, Methodik, Anwendungen. Zweite auflago 
(Review), 582 


Chong (L. T.), Birds of Naning; 6 
Chopard (Dr. L.), La Biologie rthoptéres, (Review), 
622 


Choudhri (R. 8.), [B. N. Singh, 8. L. Kapooy and], Effect 
of Seed K-radiation on Cotton Leaves, 1029 

Chrystal (R. N.), appointed demonstrator and lecturer in 
entomology in ord University, 1078 

Church (Major A. G), Science for Africa (Review), 2; 
Science and ip m Africa (Review), 740 

Churchward (J G.), Organisms Causing Bunt m Wheat, 
and the Genetics of Resistance to this and Certain 


other Wheat Diseases 2) 89 
. Castelli and], Pathogenio 


Citrine (Sir Walter), inted a vimtmg fellow of Nuffield 
College, Oxford, 1037 

Clapham (A. W.), elected premdent of the Society of 
Antiquaries of London, 758 

Clapp (Dr. G. H.), granted the award of the Pitts 
section of the American Chamical Society, 198 

Olark (Dr. O. H. Douglas), Interrelation of Dissociation 
Energy, Internuclear Distance and Bond Order for 
Carbon-Carbon Li 800 

[W. J. John and], Testing of Trens- 
mission Line Insulators, 388 

Clark (G. H.), [P. Bonnot, 8. R. Hatton and], Census of 
Californian Sea-Lions, 249 

Clark (H. A. M.), I. L. Tumbull and], Marooni-#.M.L 
Audio- ency Equipment at the London Tele- 
vision Station, 817 

Clark (D. V. W.), [A. H. Nissan and], Viscosity of Liquids, 

Clark (Prof. W. E. Le Gros), Prof. H. H. Woollard, 331 ; 


appointed professor of anatomy at University College, 
London, ; work of, 931 
Clarke (S. EL), Submicroscopic Morphology of Protoplasm 
end its vatives, 9 
Olay (Dr. 8.), Standardisation of Colours (Review), 410 
cig ord TL) [T Godwin and], Post-Glacial History of 
F egetation, 249 


Giese Ty er Ea), plague ti memory of, 1058 
Close (T.), Parabol Orbit of a Comet by a Graphical 


Method, 1078 

Clusius (K.), and G. Dickel, Separation of the Isotopes of 
Chlorine, 647 

Cobb (Prof. J. W.), Prof. A. Smrthells, 821; Prof. H. M. 
Dawson, 628 

Cockcroft . J. D.), elected Jacksonian professor of 


D8 Ea roRey. in Cambridge Unversity; work 
846, 866 


a, i 

Cohen (Capt. B. 8.), retirement from the Post Office 
Research Station; work of, 17 

Cohen (Prof. H.), and Miss Sarah Davies, oe Factor 
m Eatracts of the Choroid Plexus uencing the 
Permeability of the M halio Roof, 285 

Cohen (J. L), Varnum’s Paychobay in Everyday Lıfe 
(Re®iew), 427; Intelligence and B:rth-Rate, 484; 

ı Althan’s Social Ecology (Romow), 498; Group 
Phenomena (Review), 680 

Cohen (8. B.), and F. M. Quodling, An X-Ray Examin- 
ation of ite, 89 = bd 

Cohn (Or G.), [Prof. J. A. Hedvall and], Photoastivation 

of Solids and its Effects on Adsorption, 830 ° -° ; 


Colas-Beloouy (J.), [E. Roubeud, G.-J. Stefahopoulo and], 
Behsviour of Yellow Fever Virus m the Mosquito 
Aedes gontoulatus, 39 

Cole (A. P.), awarded the gold medal of the Institution of 
Naval Architects, 113 

Cole (Prof. F. J.), impending retirement from Reading 
University, 38; work of, 368 

Cole (G. D. } appointed a fellow of Nuffield College, 


Oxford, 1087 
Colebrook (F. M.), and A. O. Gordon-Smith, Measurement 
at Ultra-short Waves, 769 


Cole ca ape Chemijos: Busnes, CEE Se 
(Review 

Coleman f. A. P. 4 donin), 907; obituary article], 547 

Oolin (H.), and Mile. ‘ormation of valin 


m Annual Plante, Wer 
Combes (R.), and Mile. M.-T. Gertrude, Action of Alpines 


Climate on Pleht Motabolam, 573; Biochemical 
Possibilities of a Plant ies, 887 
Common (Da B: E), Phytic id and Mineral Motabolism 


Comparat (P EY Pef. J. Thibaud, L. Carta ot], Quelques 


echniques actuelles en physique nucléaire (Review), 
959 
Compton (L. a Relationships of the Fish- Hawk or 


Cont ed J. E. R.), [obituary article], 292 
Comey (Prof. A.), appointed a member of the Pontifical 
y of 


iences, 198 
Cook (Prof. J. W.), i 
i in @ Ba semester 1087 ; 
. Roe, Photo-omdes of Oarcinogenic 


É o4 at Cirist 
Church, Oxford, 1078; 


Cooper 0.), 
patubility m Medicago 
Cooper (L. H. N.), and D. P. Wilson, Formation of Native 
Lead under Laboratory Conditions, 207 
(W. H.), The Hills of Lakeland (Review), 498 
iath 792 


, 164 
Coma enk bituary article], 101 
Corner (J-) Aie ian a prise of Cambridge 


the 


Countryside, 815 
Corran (E. 8.), [Dr. F. B. Straub, Dr. D. E. SEE 9 
Mechanism of the Oxidation of Reduced. Coenzyme 
119; Reduction of Heart Flavoprotein, 334 
Corry (T. EL) (8. A- Btowart and), Flore of the North- 
edition: Flowering Plants, 
heey togaoss and Churophytes, by Dr. R. L 
and Liverworts, by W. R 
TnT) 780 


Oosbie (A. J. Ourtin), Prof. 8. P. L. Serensen, 629 
Cosslett (Dr. V. E.), awarded a Keddey Flemher-Warr 
studen: of London University, 866 
Cotelle (Mme. 8.), [H. Hulubei, Mlle. Y. Cauchois and], 
io Determination of the Atomic*Number 
of Polonium, 88 
Oott (Dr. A D) Oamigatlege in Nora presi, Oat 
Cie Ja: G. Douglas and J. G. Priestley, Carbo- 
ice GHA Mastalae Werks 12A 
Coway G: W.), and M. 1? Smith, Bursting of. Glas 
7 by Thixotropic Pastes, 435 5 


. G. W. Boott Blair and], . 


NAME INDEX 


Cox . E. G.), and G. A. Jeffrey, Crystal Structure of 
Hydrobromıde, 894 

oE a ) and Dr. L. E. Jackson, Crop Management and 

il Conservation (Review), 181 


Cred (J.), African Odyssey (Review), 876 
Cramp f. W.), [death], 712; [obituary article], 791 
Crane (M. B.), Tomato ‘Rogues’, 606; and P. T. 


Tetraploid Pears, 566; and P. T. Thomas, 
n in!’ Asexual (Apomictic) in 
84; and A. G. Brown, Stenlity in Plums, 803 ; end 
A. G. Brown, Sterility in the Gago and Dessert 
Plums? 048 
Crawford (B. L.), and J. T. Edsall, Structure of Triborine 
Triamine, 821 


Oraxford (8. R.), Q. H. and Prof. E. K. Ridd&l, 


are eal hee of and Hydrogen in - 

H: bons, 47 bd 

Crow f. F. A. E.), Lazzaro : Oelebr&tion 
at Pavia, 926; and P. O. Koller, Cyto tical Analy-» 
sis of the Chromosomes in the ooi 


Oroneis tar 0.), A aa Olassrfioation of Freg- 

Qrowther . J. A), and Dr. H. Liebmann, An Effect 
of Gamma ‘Radiation on Egg Albumin, 598 

Orosier (W. J.), and E. Wolf, Duplexity Theory of Visual 
Response in Vertebrates; Specific Constants for 
Visual Excitation, 807 

Cruickshank (D. B.), Human Cancer and the Theory of ° 


Fhago’, 114 
QOruickshank (G. E T 
J. W. van Wyk and], Reflection of Atmospherics 
from the Ionosphere, 893 
Hypnosis: its e 


are a (ete), a (Bote), 438 ; 
Transmision 


Ouillé (5), snd P-L. Chelle, 
of ‘Trembling’ in the Goat, 


Culpin (C.), Farm Machinery (Review), 622 
err (Prof. H. A.), [death], 56; Tobıtuary atualo), 


Ommninghan (Dr. B.), The Underground Waters of London, : 
Ourie (Mme. J.), on P. Bavitch, Radio-elements formed ' 


in Uraniom Thorium irradiated with Neutrons, 
889 
ee 0.), [P. I. Dee, J. E. Strothers and], Emission 


ot p Raya from Fluorme under Proton Bomberdment, 
15 


Cushman (M.), and A. M. Butler, Cyanide in the Determin- 
ation of Ascorbio Acid, 382 ‘ 

Outshall (Prof. O. 8.), [Prof.-8. Farman and], Engineering 
Mechanics (Review), 418 

Outting (W. C.), [E. ee ere Absorption of 
Sulfanilamide 


Cxulius (W.), and 5. ‘Hohintlmetster, Method for Separating 
the Radioactive Nuclei formed from Uranium Bom- 
barded by Neutrons, 911 


Dack (G. `M), R. Johnson and,L. R. Dragatedt, Effect of 
le Diet on Intestinal Flora, 728 

Dake 0.), F. L. Fleener and B. H. Wilson, Quarts 
Family Minerals: A Handbook for the Mineral 

e Collector (Review), 415 

Deakin (Prof. W. J.), The Australian and New Zealand 
Association Jubilee Mectmg, 341 

Dale (Sir Henry), Prof. George Barger, 107; elected af 
honorary fellow of Trinity College, Cambridge, 388 ; 
Bio Standardization, 464 


Daly (R. A), of the Earth's Outer Shells, 566 
Dam (H), and J vind, Almentary Exudatıve Dia- 
thesis, A pan tëe, A Consogusnoo of E-avitaminosis, 810 ` 

Colonization of Krakatau by 
a e 48 339 
ler pedal William), Science and its Applicatiens in the 
Century (Review), ee 
f. V. Ag [death], 54 
, Yanatia in the In- 
Hydrocarbons accord- 


Eoi ing to the a aca 1081 


. e Davey (W. 8.), 
the Rubber 


x 


NAME 


. J. 


(Dr. 0. D.), The Dead Language of Science, 
206; appointed of the John Innes Horti- 
cultural itution; work of, 369; The Ocentro- 
mere, 607 


Darrah (Dr. W. ©.), Principles of Paleobotany (Review), 


661 2 
Darwin (Dr. 0. G.), Heat Effects m Fibres and other 
e Systems, 570 ; Use of the Termination -iron in Physics, 
Des" B.) and K. Das ta, Conversion of Vitreous 
° and Monoclinio (a) i to the Hexagonal 
Modification, 165; X-Ray Diffraction by Supercooled 
Liqui ur, 882 
Datta (B.), A. N. Bi History of Hmdu Mathe- 
matics: a Source Book. Part 2: Algebra (Review), 
812 
Daut (Dr. J. G.), and Dr. K. Mendelssohn, Surface 
in Liquid Helim I, 719 
head of the chemicel divimon of 
Institute, 329 
Devidsohn (F.), [Dr. A Fischer and], Present Condition of 
a Twelve-year old Pure Strain of Carcinoma Cells in 
vitro, 436 
Davigs (G. R.), Microchemistry (Review), 581 
e Davies (J. G. Wo) Todividual teresta and Vocetional 
Adjustment, 861 
eQavies (M. M), and G. B. B. M. Sutherland, Infra-red 
Absorption of Carboxylic Acids in Solution, 124 
Davies Sarah), [Prof. H. Coben and], A Specific 


° . ° Factor jn Extracts of the Choroid Plexus Inftuencing 


«>° tho biltty of the M, halio Roof, 285 

Davis (J. G.), Pasteur Reaction m the io Acid Bacteria, 
765; A New Method for the Conservation of Milk, 
1025 ; a R O. Thiel, Production of 


ogg Streptococcal, 558 
ma Prot. H. M.), [death], 463; [obituary articles], 


Dawson (R. B.), N. L. Ferguson, and others, Greenkesping 
987 


Research, 
Dey (C. D. M), [G. F. Taylor and], Dental Caries in the 
Punjab, 1072 
Day (P. L.), [W. O. Langston, W. J. Darby, C. F. Shukers 
, Nutritional Cytopenia in the Monkey, 388 
Day . R.), Diseases of Trees and Decay of Timber 
(Review),, 418 


Venom, 880 
Deacon (G. E. R.), The Weddell and Ross Seas, 729 
Dean (R. B.), Karty Settlers in Virginia, 479; [O. Gatty, 
n, terlagan and], Disposition of Protein Multilayers, 


Debenham (Misa E. M.), Study of Xylem in whole Plant 
1029 


(G.), A New Type of Photo-electric Cell, 214 
. L), B. O. Curran and J. E. Strothers, Emissioa of 
Rays from Fiuorine under Proton Bombardment, 


59 
Deer (Dr. W. A.), elected a fellow of St. John’s College, 
Cambridge, 909 
Deevey, jun. (E. 8.), [G. E. Hutchinson, Anne Wollack 
* and], Oxidation-reduction Potentials of Lake Waters 
and their Ecological ifloance, 867 
Defries (Amelia), Turnips, being the Life and 
Times „of Arthur Young, F.R.S., First Secretary to 
the Board of Agriculture (Review), 407 
Deming Dr. W. E.),.Frequency Interpretation m Inverse 
a , 202 
G.), An Inorgamio Chemistry. Third 
edition (Review), 704 . 
Denton (J. J.), awarded the gold medal of the International 
Faculty. of Sciences, ug : . 


Dee 


INDEX l ix 
Dérot (M.), [F. Rathery, P.-M. de Traverse , Consecu- 
tion of 


tive H with Digestive A 
ree le 

Dershem (E.), Photomicrographs of Thin Bone Sections 
by the Use of Fluorescent X-Radiation, 533 


Desoans (F.), [Prof. G. Jochmans et], Électricité el 
Review), 318 
Deschiens (R.), [E. Roubaud and], Capture of Infectious 


Graphite, eto., 300 

Dhéré f. C.), La fluorescence an hiochimie (Review), $16 

Dickel (G.), [K. Clusius and], Separation of the Isotopes 
of Chlorme, 647 7 

Dickshit (B. B.), choline Formation in Tissues, 606 

Dieke (G. H.), [R. W. Wood and], Nuclear Spin of HN, 124 

Dieterle, New Air Record, 633 as 

Dirac . P. A. M), ted with the James Scott 

of the Socie of Edinburgh, 298; 

Relation between thematics and Physics, 347 

Ditchburn (Prof. R. W.), A Rapid Visual Test for Vitamin 
A Deficiency, 285 3 

Diz (Dri , and others, Peneplains and Related Land 

‘orms, 589 

Dixon (F. E.), Coastal Fogs in Scotland, 988 

Dixon (Prof. H. H), seventieth birthday of; work of, 813 

Dixon (Dr. K. 0.), A Metabolic Explanation for Trritation 
and Coma Produced by Ruse in Intracranial Pressure, 
380 

Dixon (Dr. M), and Dr. L. G. Zerfas, Laotio Dehydro- 

55 


genase and 7 
Dobbs (Dr. C. G.), ‘Sporangial Drops’ m the Mucoraces, 
286 


Dobinski (Dr. 8.), Solid Adsorption, 729 
Dobson (Dr. G. M. B.), Composrtion and Temperature of 


the Upper Atmoephara 1074 ; 
Dobzhansky (T.), and P. O. Koller, Sexual Isolation, 820 ; 
[E Mather and], i mg Races of Drosophila 


Distgumshing 
045 
(0.), [Prof. E. N. da OC. Andrade and], Effect of an 
Electric Field an the Viscosity of Liquids, 26 
Dodé (M.), E von Halban, , F. Joliot and L. Kowarski, 
Energy of Neutrons Li in the Nuclear Partition 
of Uranium, 774 
Doljanaki (Dr. L.), [Dr. L. Halberstaedter and], Trens- 
formation sn otro of Cultures of Normal Cells Treated 
t into Sarcoma Cultures, 
288; [R. B. Hoffman, E. Tenenbaum and], Growth 
Activation of Cell Colonies in vitro by Extracts of 
Adult Tissues, 764 á ` 
Dolhnan (G.), M. A. ips, 192 
D’Ombram (A. W.), A of Gum Trees (Review), 886 
Donald (H. P.), Sources of Variation m Human Birth 
Weights, 950 
Donnan f. F. G.), elected 
of ientiflc Workers, 
member of the Somété Philomathi 
Double (E. W. W.), and W. D. Tuok,. 
Vibration, 904 
Dongas, (O: G.), [F. O. Oourtics, J. G. Priestley and], 
hydrate lism and Muscular Work, 728 
Doves (Mme. R.), Vaginal Mucification m the Pregnant 


Gumees Pig, 910 
Dragstedt (L. R.), [G. M. Dack, R. Johnson and], Effect 


t 
of a Diet on Intestinal Flora, 728 
Drennan f. M. R.), Gogga Brown: the Life-story of 
Brown, South Africa’s Hermit-Naturalist 


ident of the Association 
; elected an honorary 
of Paris, 481 
Overhead Line 


(Review), 621 
Drew (0 0.), esis rege Experiments on the Inheritance 
of Acquired Habits, 188 
Dreyfus , Long-distance Automatic Telephony, 715 
Drysdale . O. V.), Magnetiam and the Maxwellian 
Theory, 277; A Comprehensive Fundamental Elec- 
tricel Bormula, 601 ° ° 
Duoheame (Dr. J.), [Prof.°V. Henri and], Ultra-vio. 
of hosgene, 28 ê 


` Elder (J. 8.), [Prof. B. F. 


°x NAME 

Duclaux (Prof. J.), elected a free academiaan of the Paris 

Dace (W S, er Hildreth, 

o (W. R ), [Prof. 8. A. Harbarger, W. H. 

Prof. B. Emaley and], English for Students in Apphed 
Baiences (Review), 426 

Dunn (Prof. L. 0.), [Prof. E. W. Sinnott and], Prinorples 
of Genetics. Third edztion (Review), 876 

Dunton . F.), A Comprehensive Fundamental Elec- 
trical Form: 601 

Dunworth (J. V.), Radiations from Radiomanganese, 1065 

Duren Reynel (F.), A Spreading Factor in Snake Venoms, 


Durand (R.), [J. Laigret and], Modification of Pathogenic 
Actrvity af Two Strams of Rat Virus main- 


tained Passage through White Mice, 573 
Durand . W. F.), Modern Trends in Arr rt, 272 
æ 


Dushman (Dr. 8.), Tho Elements of Quantum 
(Review), 8 . 


Dutt (Q. K.), [B. Mitra and], A Text Book of the Differen- 


tial Calculus (Review), 186 
Dwyer (Suter Cooelia Mar), f£. J. R. Loofbourow 
, Production of Intercellular Hormones, 725 
Dyson (Sir Frank), [obituary article], 928 


Eagle (Dr. A.), Motion of the Spiral Nebulæ, 856 
East (Dr. W. N.), sad W. H. de B. Hubert, Report on the 
aas eg arn Treatment of Crime, 949 
ld (T. H.), awarded a Smith’s prize of Cambridge 
University, 487 


ee e S 
Education (Review), 9 
cco ee non Scattermg of Wireless Waves in the 


Eckstein P.), Distribution of Fluorescence Exnitation 
of Bivalent Europram m Calcium Floorde and of 
Bivalent Samarium m Calcium hate, 1067 

Eddington (Sir Arthur), The ‘Failure’ of Quantum Theory 
at Short Ranges and High ies, 432 ; Herschel’s 
Researches on the Structure of Heavens, 631 

Edington (Prof. J. W.), [death], 680 - 


Edlén (Dr. B.), . I. 8. Bowen and], Forbidden Lmes of 
Fe VII in of Nova RR Pictoms (1925), 
874; and F. Atomic Energy States of an 
Unusual , MO 

pe mom . F.), After-Image Phenomena, 28 

E (J. T.), [B. L. Crawford and], Structure of Tri- 
borme Triamine, 821 > 

(F. O. 0.), African Majesty: a Record of 
at the Court of the King of Bangangté in the French 


Cameroons (Review), 17 


Ehrenfest (P.), [P. Auger, R. Maze, A. Fréon and], Large 


Cosmic Ray Showers, 481 


Fkstein (J.), Influence of Tem: ture on the Plastiaty 

and the Rupture of Crystalia, 867 
. Bchonland, J. W. van Wyk, 

G. A. Oruckahank and], Reflection of Atmospherics 
from the Ionosphere, 893 

Elot (Bir John), centenary of the birth of; work of, 847 

Elliot (Walter), Maternal Mortality and Industrial Welfare, 
817 

Eliott (Prof. T R.), conferment m, of the title of pro- 
fessor emeritus by London Univermty, 909 

Ellis (0.), The Chemistry of Petroleum Derivatives. 
VoL 2 (Review), e 

Elsasser (Dr. W. M.), Orgm of the Earth’s Magnetic Field, 


Emanuel (W. V.), The Wild Asses: a Journey through 
Perma (Review), 959 ° 
Emeléus (Dr. H. J.), and Dr. J. 8. Anderson, Modern 
Aspects of Inorganic Chemistry (Review), 742 
Emmens (0. W.), Time-to-Time Variation m the Spied pty 
e of Ovariectomined Mice to Œstrone, 446; and Dr. 
A. & Parkes, Multiple *Activities of Anhydro-oxy- 
pregesterone, 1064 ; A 


INDEX 
aloy (Prof. B.), [Prof. 8 A. Har , W. R. Dumble, 
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Hatfield Dr W H.), Recent Researches in Steel Metal- 


Hatton (8. R.), [P. Bonnot, G. H. Olark andj, Census of 
Californian See-Lions, 24 

Saaie (beak W Peah dee Tica. Teil 8 

ee (Review), 920; and T. » Ultre- 

- violet Absorption of Genuine and H Protein, 


118 
Hauss (L.), [Prof. H. Hando and], Determination of 

rH m Endocrine Extracta of a Protein Nature, 283 

. L. J.), Growth of Induced Plant Tumours, 789 ; 

menos of Oolchicine on the Sexually Induced 
ria (Brot o oe ee omarus, 809 
, Forest Protection (Review), 186 
N.), W. H. G. Lake and 8. t, Con- 


ea WD, and R. N. a eee Empire Service 
B Station, 
Hecht (Dr. 7) awarded the Frits Prog prizo of tho Vienna 
Academy eee 
of Vision, 32 
J. Botany of Field 
2 Vols. (Review), 617 
Sven), translated by F. H. Lyon, The Silk 
Pond (ieee 86. 
f. J. A.), and Dr. G. Oohn, Photoactivation 
ids and its effects on 


technique in Organic 
Hein (F.), and A. Klein, Tri-alkyl of Lead, 32 
Heinrich (0.), Cactus-feeding Moths of the family Phyti- 
cides, 1072 
-Heinrich R.), and A. Frank, Ilmois Basin Rerthquake 
aE A 17, 1987, 527 
“Hellman (Dr. M.), [Prof. W. K. Gregory and], Fossil Man- 
Apes of South Africa, 18, 25 
Gamer Spaniel tis Heasstiees 
Henderson (James, a 
is les cud Ween oe 6 


ld medal of 


NAME INDEX 
A.), Eightieth birthday of; work of, 203 ~~~ 


Henderson (Prof. Y.), The Last Thousand Feet on Everest : 


Physiological Aspects, 921; Use of Oxygen in 
Om 970 
Hendricks . B. B.), Po of the Mioces and 


ae X- “Ray Beattermg of Layer’ Silicate Lattices, 
Henri (Prof. 4 voi aad DT: J. Duchesne, Ultra-violet Spec- 
f Thiophosgene, 28; and Dr. E. 

Ultra-violet Absorption Spectrum and Chemical 
Reactivity of some Substituted 9-Vinyl-Phenan- 
threnes, 278 

Henshaw (A), New England-Cape Town Flight Record, 
298 


. A. C.), and 8. Y. Lin, Common Marine Food 


- Fishes at Hong Kong, 195 
Hertasprung (Prof. j elected a correspondant OF ihe Paria 
i oe 21 
Hess (Prof. st, Bow TS professor of physics in Ford- 
ow York, 156 


l. Lannon; A Manual of Badhoactivity. 
Second edition (Review), 416; and others, Use of 
- ee ee (Dr. L. Hahn, O. Rebbe 
ity of Corpuscles and Muscle Cells 
to otaestum Ions, 1021 
spall Fieger frp ong ay 
SY) awarded tho Buchan priss:-of the 


se iA Pie ar a “idmenetattan: 
Heys (De F AJ A. H. W. Aten, jmn., and Dr. ©. J. 


. fates Pesan eh Urania Thota by 
Neutrons, 516; Transmutation of, Thorium, by 


Neutrons, 679 
Hickinbottom (Dr. W. , Demonstration of the ea 
in the Rearrangement ofe 
e 


f. 8. J.), Prof. J. Versluys, 365 
Higgins (Miss E. C.), Prof. 8. L. Loney, 1011 
(Dr. J. B), and Dr. H. J. Kersten, Similarity 
of X-Ray Patterns of Tanned and Mechanically 
Deformed Oo! Fibres, 1067 
Hildebrand (Prof. J. H.), awarded the Nichols medal of 
the New York Section of the American Chemical 


, 596 

Hildreth (W. H.), f. S. A. , W. R. Dumble, 

Prof. B. ie aad, E E 
Sciences (Review), 426 


Hill (Prof. G. T. R.), Aeroplane Controls, 1049 


Hil (R.), and Miss K. Bhagvat, Cytochrome Oxidase in 
Planta, 726 ee 
eae E.) . J. V. Osterhout and], Chemical Restoration 


3), 
Hil (8. Ne), Gk, HC Geftth and, Oxidation of Carbon 


Diani 350 

Hiller (Prof. ee ee 
in B: 1069 

Aimwich (H. E.), S. J. Martin, F. A. D. Mee aici and 
J. F. Paxekas, H and Anoxsmia, 987 

Himsworth (Dr. P. H.), appointed professor of medicine 


Hindley (Sir Clement), elected president of the Institution 
of Crvil ; work of, 813 

Hinks (E.), E. K. Bolton, 507 

ee A. 0.), and othon; Sübspeciés and Varisties, 


Hiroa (To Rang), (Dr. Poter H. Buck), Mangarovan 


Hirschlaff ue A -E.), Fluorescence and pees en 
Hinkhee 267 ° 

. Y.), (Dr. 0. Weizmann, Dr. E. 

T Hydpolytio De-amination*of Aming-Aci 


723 


NAME 


Hirst (Prof. E. L.), J. K. N. Jones and Winifred O. Jones, 
of Alginic Acid, 857 
Hirst . T. O.), Dr. Jan Koliha, 1057 
Hires (Dr. K.), History of Cholera in Poland, 717 
Hoeg f. . B.), Electron and Nuclear Physios (Second 
ition of ‘Electron Ph ios”) (Review), 1048 
Hoagland (D. R.), and D. I. Arnon, ‘Commercial’ Water 
Oulture of Plants, 467; and Dr. F., O. Steward, Mote- 
bolism and Salt Absorption by Planta, 1031 
Hobbs (Prof. W. ML), Discoveries of Antarctica within the 
American Sector, as revealed by Maps and Documenta, 
731 
Hobson (R. O'Neill), Theory of Air-conditioning Systems, 
7169 


Hort (Prof, A. M.), [death], 463; [obituary article], 


i Ae Be 
Btudenta 


Modaman (H. J.), Research in Fuel Technology, 170; 
Institution of Gas Engineers, 1076 
Hoffman (R. 8.), E. Tenenbaum and Prof. L. Doljanski, 
Growth Activation of Cell Colonies m vitro by 
° extracts of Adult Tissues, 764 
Holiday ee of Proteins, 895 
Holland (Sir Thomas), y of Minerals, 160; 
a the Albert medal of the Royal Society of 
Arta; work of, 970 
` “Holts (Miss Froda), J. H. Richards and Prof. A. Robertson, 
id Lactone, 604 
and], Structural Evolution of 
ifornia (Review), 183 
M. Sandberg, J). Perle and], Metabolism 
e Castration, 902 
(Dr. O. G.), Purification of Uricase, 604 
Holmes . A), and Dr. H. F. Harwood, Voloanic Area 
° ° of Bufumbira. Part 2: Pe of the Voloanio 
Field of Bufumbrra, South-West Uganda, 649 
* -Hoeke (Prof. 8. H.» The Ongins of Early Semitic Rrtnal 
Balan aes ; Archmology and the Old Testament, 


` Hooper (W. T.), The World’s Debt to Cornish Engineers, 


* Hope Jones (W.), Simplicity and Trathfulness in Arith- 
metic, 84 

Hopkins (Sir F. Gowland), Dr. ©. Latwak-Mann and 
E.. J. Morgan, Aotivity of the Buocinio Debydro- 


genase, 556 

Honk (Dr: P-} The cee Social Movements : 

be a View of iety baal a 

Hopkins (Prof. R. H.), Sir William Butler, Bt., 

Hopper (V. D.), [Prof. T. H. Laby and], The’ Hleotronie 
wood eee! A Nova. ee a 


for 


Teh of Ultrasonics 
re i 415; aa T. Polymerization of 
Trradistion with Neutrons and other Ra 


. Rann, L. G. Grimmett and], Apparent Existenos of 


a very penetrating Radiation from Radium and 
(Radium + ium), 1065 

Hora (Dr. B. L.), in the of India as 
evidanosd by the Datibubjon of P water Fishes, 


Horda (Lard), elected president of the Science Mastem’ 
Association, 125 
Horne (E. A.), appointed demonstrator in pathology and 


652 
; : with e 
Note of the Quffah of Iraq (Review), 224; Boet Oculi 
Survivale, 986 
Horsley (late ‘Sir Viotor), Tributo to the memory of, by 
O. J. Bond, 934 
Hortega (Don Pio del Rio), conferment upon, of an 
onanii (Dr, O'h The Fight of Birda (fiori), 43 
Horton mi bo i 
Horvát Q} (J. Sacloomy and), Fionliary Contractions 
rai 


produced 
Brain a jan Dy 8 K" Kon, Free and Bound Vitamin 
in 


INDEX xv ° 


Howarth (Dr. O. J. B.), elected an honorarysmember of 
the French Association, 1018; Darwin's Geological 
Collection from Tasmania, 1037 


Ray's Miorosoopicu Bondy of Drage (owing), 22 3 
Kay's Mi x AW Naa end, Review), 622 
Howes . D. A), The Pri los 

of Motor Fuel and Application. Vol. 1. 
Second edition (Review), 580 
Heygaard (A.), and W. Rasmussen, Vitamin C Sources 


m 
Hoyle (F), elected a fellow of St. John’s College, Cam- 
bridge, 908; [Prof. H. A. Bethe, Prof. R. Peierls 
žad, Interpretation of Beta-I}isintegreation Data, 


Hrdhéka (Dr. Aled), Seventieth birthday of; work of, 631 
Hubble (Dr. E.), awarded a Franklin medal of the Franklin 
Institute, 888 


Huber (Dr. ee . Baldinger and], Dimntggration of | 
N Neutrons, 804 
Hubert "ide B.), [Dr. W. N. East and), Report on 


Treatment of Crime, 949 


Holl Dr R- (Eleanor), Trees and Men (Review), 
R R. A.) appointed demonstrator and in 
University, 1078; [A. H. Cooke 
end), Experimente on Pumping Liquid Helium to 
Low Temperatures, 790 
Halubei (EL), Mile. Y. Osuchois and Mme. 8. Cotele, 
io Determination of the Atomic Number 
Polonium, 88 
(8. R.), and F. W. Goddard, A Complete Revision 
yeice, Notes and Questions: Hydrostatica, Heat, 
t, Bound, N: and Electricity (Herian), 318 
š ion of Vitamin A, 22 
.), conferment upon, of the title of 
r by Queen’s Univermty, Belfast, 127 
Hamphrey A.), awarded the Melchett medal of the 
tute of Fuel, 1063 


Hurren (8. A.), elected president of the Institute of Wire- 
Techno ; 


leas 
Hurst (Dr. O. 0.), Dean L. P. Reinhold Matsson, 468 
Huruhata (M.), Susuki, G. Kuroiwa and], Pho o 
(0) i of Now Variables of some wo 
Variables in 347 s 


EA B.), Animal Laigusge, recorded by L. 


H 
“Bil ape alana N 


Tours Ee thermry in Birds, 683 
Hvistendahl, Thermal Power Plants for Emergency 


Service, 286 


lida (K.), Elastic and Viscous Properties of a certain kind 
of Rook, 1080 
(Dr. V.), Ferrous Iron in Boils, 562 


Ignatieff 
Imai (8.), i of Ho do, Ja 
a E E 165 


Ince (E. L), Rel ns between the Elliptic Cyimder 


xvi NAME 


Ingold ay Nea K.), Structure of Benzene (Bakarian leo- 
Innes [ , Bancroft and], Million-volt X-Ray Tube, 
755 


Ipatieff (Prof. N. V.), 
Ireland (T.), Great Reef Expedition, 1928-29. 
Sciante Roporta, Vol 5, No..6: Mollusca, Part 1 
ees 703 
Trons (E J.), and G. A. Bennet, A Falling-weight Time 
7 


Switch, 56 
Irvin (L. L.), awarded the Wakefleld gold medal of the 
Royal Aeronautical Society, 873 __ 


A), Liquefaction of Hleliam, 560 
Iyengar (N. Te 


. Jackson i L. B.), [J. F. Cox and), Crop Management 

and Soul Conservation (Review), 181 
Jacobsen (O.), [Dr. K. Linderstrsm-Lang, G. Johansen 
; i Content of Mixtures, 567 


Jamæ (Dr. E. J. F.), and], Tho Elementas 
of Phyrioel oy 421 

James (Rev. Prof. E. O.), appointed Wilde reader in 
netural and comperative in Oxford University; 
work of, 857 


James (T. E), Reduction of Silver Ions by Hydroquinone, 
729 


Jatkar (8. K. K), [V. T. Athavale and], Hydrogenation of 
Oils by the Continuous Process, 255 

Jaumotte (J.), elected an honorary member of the Royal 

|4 Meteorological Society, 481 

ee ee ee 

andj, Tracks on Photo- 

| gephis Platon tthe Bao Nuclei of Disintegration of 


ae (Sir James), oe ee 
work of, 16; verse t 
origin of the Great rota Be 


Setter (G A.), Dr. E. G. G: Gom and), Oryantal rasta of 


e oi a) Interpretations m Prob- 
Jeffries (Ot The Colonial Empire and ite Civil Service 


(Review), 43 

debs (I-G); ae sad H. P. Rooksby, 

Position occupied by the ivator in Impurity- 
activated 

. M. Benjamin and], Migration of 


ra, 978 
279; Surface Structures of 
Autoelectranio or 
eld’ from fhe Metal Foints, 599 
Jenkinson (C. H), [obituary article], 483 
Jenness (D.), Sarcee Indians of Alberta, 525 
Jensen (Dr. H.), A OKemiocal Method of Assay of Insulin, 
886 


Jensen (Dr. H. B.), E Willstacdt Chromato- 


ores WH) cma 5 tion of Whale-Laver 


oe as Prenkl, Confirmation 
Formation of Hes hess by the Disintegration 
of Uranium bo 
essop 
Jowett (Dr. F. B.), elected of tho 
. Bingh end], Qhlorophy¥ Formation 
valopment of Photo-synthetio Pei? in 
Ee ay cr Da tie indioa), 161 
ici et Mag- 
nétisme (Review), 318 


Joeckel (0. Cee 19 
ares di elias 


with a Ohevreul medal, 948° 


INDEX 


Johnson (B. K), Achromatic Lenses employing I Lithium 
Fluoride and Fused Quarts, 376 
Plante, 167 
wtional’ Youth 


sl 
Johnson , G M. Dack, L. R. Effeot 
on of caer Bea ge 


dene arp of the Nucle: 
Uranium and Thorium under e action of Neutrons, 
389 ; Observation by the Wilson Method of the Cloud 


Trajectories of the eee ee of chg 
Uranium Nucleus, (Dr. H. von 
pede Aash Sod, Ltbration of Nonirona 


MOT TM, Doda De ft wan Sate , Dr. L. 
Kowarski , Energy of Neutrons ted in 
the Nuclear tion of Uranium, 774; [Dr. H. 
von Halban, » Dr. L. Kowarski and], 

of Neutrons in the Nuclear Fission of 


Uranium induced by Thermal Neutrons, 939 . 
Jony L. T A es 


irical Stadies of the Seismic Phenomena 

ica ee F. Ll.), Sparking Potential of Deuterium! 
Jones (ered, Hydrogen), 854 

F. Wood), The ‘Thumb’ of the Giant Panda, 


.157; 246 
Jones (Dr. H.), [Dr. J. F. Allen and], electra 
Jones (Dr, H. , Mondian Astronomy, 8 
Jones (J. K. ")» (Prof. E. L. Hirst, Winifred O. Jones 
, Structure of SA 
Jones ( ee Prof. J. H. Orton afd), 
pele Mature Salmon: Bares Saree em 


5 so. Gari) [B. Goldman ond], Pormble Gan Prs- ` 
ones i , Po 
ducers, 7 


Janes (Prof. 0. Taj, ati Aspécta of Gongs: 125 
Jones (W. Neilson), Response of Leaves to Gravity ande 


Jonon {Winifed 0), SB. L Hirsti Ji E N. Jones 
and), Structure of Alginio Acid, 857 

de Jong (H. G. B ), and O. Bank, Behaviour of 
Microscopio of Bio-colloid Systems 
sr ton E) Zoo (3), 489; (4, 5), 1079 

Jordan . K.), Zool Miscellany ), 871 ° 

Josephson (Dr. H. M.), and Dr. G. Sulphanil- 
amide in Pneumonia, 725 F 

Joahi (Prof. A. BBN Vascular Supply of the Stamens and 
Ovules of Gloriosa superba, 437; Oentripetal Xylem 


m the Pedicel of a Monocotyledon, 859 





Joyner (A. L.), [F. R. Sabin andj, Tuberoular Allergy 
without Infection, 208 
mg (FY. (Review), 422 
.), Arsinoe and Blood, 1028 
Jung i . W.) of the Cell Theory, 131, 
e 
BONS ig sar 
Mat G), and L. M. MoQuesten, Propagatibn 
Kalkar 
a at anal and], Anomalous Disperaion of 
aves, 481 


Juāge (A. W.), Oarburettors and Fuel Systams. Thirde. 
. K.), Kleme Erdbebenkunde (Review), 876 
Kailan (A.), and O. Abort, Valosity of Oatalyeed Hyiro- 
= ae ta (aniso, 180 Coa ae ne 
Kanthece oh ), a article), 867 


bidden Transitions in 
Kapoor (9; AOL) [B. N. Singh, R. 8. Oboudhri and), Effect 
radiation on Cotton Leaves, 1029 
ka . V: Ah [deabh], 3: 324 = 


Karlik eae oyn, Prof. Pettersson, Elisabeth 
of Be oct Waton Ai Water, 275 


NAME INDEX 


Katemi > , is of Dibenso- 
hist cr aa 
Kats (Prof. D.), and Prof. R. L. Schanck, Social Psycho- 


my (Review), 618 
pur . L.), Medical Supervision of University Students, 
Kawai B), and N. area Researches on Eigonol, 175 ; 


1, 827 ine 
sey, lian A), Tho Microscopical Study of Drugs 


Kaye (Dr. g W. 0), Dr. J. E. R. Constable, 292; Inter- 
national Standard of Concert Pitch, 905; ‘and E. J. 
Evans, Sound tion of Snow, 80 

Ko@h (Dr. B. A), Thorough Cultivation of Soul, 81 ; What 
Happens to the Rain ?, 158 ; elected president of the 

® Royal Meteorological Society, 156 

Keen ), Wireless Direction Finding. Third edition 

e (Roview), 702 

Keevil (N. .), Helium Ratios of the Quincy Granite, 32 ; 


Kaolin (Prof. D.), and Dr. "Mann, Lacoase, a Blue - 


- Protein Oxidase from the Latex of Rhus 


23; and Dr. E. L. Smith, Direct Perception of Pig- 
ment in the Nerve Tissue of Human Retina, 833 
Keith (Sir Arthur), Prof. T. W. Todds 148; Anatomical 

Features of Fossil Skulls, 565 
“Keller (C.), Escher Wyss Variable-pitch Arracrew, 647 
Baly (Mis Isabel T.), Excavations at Chametla, Sinaloa, 
5 


Kench (J. E.), Nitrogen Oontent of Appie ee 566 
(ML G.), Distribution of Crop uoctivity, 820 
(Be George), [death], 980 
. ow 
f. A. E.), [death], 1057 
(Sir George), [obituary article], b69 
° Keat (R. T.), Kens’s Mochanical Engineers’ Handbook, 
* e Vol. 2a Dosign; Shop Practice. Eleventh edition 
° (Review), 874 
Kenward (J.), The Roof-Tree (Review), 426 
è Kenyon (Sir Frederic), retirement from the of 
s the iety of Antiquaries of London; work of, 753 
Kermack (W. O.), [R. 8. y and], Changes of Average 
Maternal , 804; Fertility of Scottish Married 
S Women, with Special Reference to the period 1926— 
1985, 950; Fertility Rates of Soottiah Married 
Women, 1028 
© Korn (Prof. W. F.), and Prof. J. R. Bland, Solid Mensura- 
tion, with Proofs. Second edition (Review), 424 
Kersten (Dr. E J.), (Dr. J. H. and], Similarity 
of the X-Ray patterns of T and Mechanically 
Deformed Fibres, 1067 
Kettle (Dr. Marguerite), [death], 792 
Kidson (Dr. E.), [death], 1057 
i n (F. J.), A Monograph of the British Neuroptera. 


uon of the Great Glen 


a 


. ol. 2 (Review), 836 
Kimble (G. H. T.), Geography in the Middle Ages (Review), 
875 


King (A.), presented with the Harrison memorial prize 

of the Chemical Society, 682; [A. Cameron, 

E. H. Harberd and], Non-Stoicheiometric Oxides of 
607 


King (G.), [Dr. A. B. D. Camie, Dr. B. E. Atkins and], 
o Action of Textile Fibres, 163 
Eimg (G. M.), J. W. Jones and Prof. J. H. Orton, Behaviour 
of Mature Male Salmon Parr, Salmo salar juv. L., 162 
Kirby (8. 8.), [N. Smitl® T. R. Gilliland andj, The Iono- 
527 


Kirk (R.), Sulphanilamides and Rabies, 77 
i awarded the Goethe medal for art and 


science by the German Chancellor, 288 
Klein (AL), (ff. Hein , Tri-alkyl Derivatives of Lead, 32 
Klewan . G.), [Dr. E. M. Josephson and], Sulphanil- 
j y in Pneumonia, 7 
Kligler (L J.), H. Bemkopf, Antirabıo Immunization, 
80; vation of Rabies Virus in the Developing 


Chick Embryo, 899 
Klobougek (Prof. J), [obituary], 345 ~ 
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Kluyver (A. J.), and E. L. Molt, Production of Acetyl- 
meth: binol by Bacteria coli, 714 © 
Knaggs . L Ellie), and Dr. Kathleen Lonsdale, Struc- 


tare of Benxil, 1023 


age ae B. H), appointed senior research assistant in 
i y engineering in the Univermty of the Wit- 
431 


Knight (R. W.), Redio-Telemeter and its Importance to 
Aviation, 716 

Knothe (Prof. W.), elected president of tae Berlin Réntgen 
Society, 63: 

Koch (Dr. J.), am T. Bjerge, KJ. Brostrem and], Decay 
Curves of i and Thorium Fission Producta, 
704 

K (Œ.), Determination of Helium in Rock-salt and 

i 911 £ 


Kohler [Haberlandt and], Fluorescepco of Natural Sili- 
cates, 1080 


Kohlrausch (Prof. K. W. F.), Der Smekal-Raman Effekt, 


Ergansungsband 1981-1987 (Review), 658 

Eole EA Jan), [obituary article], 1057 : 

Koller (P. 0.), Sex Chromosomes of Oriceius auratus, 760 ; 
g Do and], Sexual Isolation, 820; [Prof. 

. A. E. Orew and], Oytogenetical Analysis of the 

Chromosomes in the Pig, 951 

Komai (Prof. T.), and others, Double Monsters, 479 

Komarov (V. L.), elected president of the Academy of 
Sciences of U.8.8.R., 596 

Komarovaky (A. 8.), [O. J. van Nieuwenburg, W. Bottger, 
F.. Feigl, N. Strafford ao Tables of Reagents for 
Inorganic Analysis (Review), 414 

Kop (De: G. A. R.), Microtechnique in Organic Chemistry, 


Kon (Dr. 8. K), [J. Houston and], Free and Bound 
Vitamin B, m Milk, 558 

Kopel (Z.), Density Condensation of Cepheid Variables, 209 

Kopeloff (L. M. and N.), Anaphylaxis in the Rhesus 
Monkey, 767 

Korsmo (Prof. E.), Weed Plates Series 8, Plates 61—00 ; 
with Text-book (Review), 1008 

Kostoff (Prof. D.), Induction of Polypioidy by Pulp and 

: i i Tissues from Oolehioum sp., 287; 

Amphidi and other Hybrids in Tobacco pa 
645 ; A. Orlov, Effect of Eupolyploidy on Chlaro- 


plasta, 480 
Kothdri‘(Dr. D. 8.), [Dr. R. C. Maj and], The Meson 
and ite T 1on nto Particles, 796 
Kowarski (Dr. L.), [Prof. H. von jan, Prof. F. 
Joliot and], Liberation of Neutrons in the Nuclear 
ion of Uranium, 470; [Prof. H. von Halban, jun., 
M. t and], Intensity of the Neutrons in Cosmic 
Radiation, 532; [Prof. von Halban, jun., Prof. F. 
Joliot and], Number of Neutrons Liberated in the. 
Nuclear Fission of Uranium, 680; [M. Dodé, Prof. H. 
von Halban, jun., Prof. F. Joliot and], of 
Neutrons Liberated m the Nuclear Partition Ta- 
nium, 774; [Prof. H. von Halban, , Prof. F. Joliot 
and], of Neutrons Liberated in the Nuclear 
Fission of Uranium Induced by Thermal Neutrons, 
989 


E hide 847 Researches on the Summer Eggs of 

847 

Kramer (G.), Mikroanalytische Nachweise anorganischer 
Ionn: Avsfthrung und Reaktionsbilder (Review), 


95 
Krej (We), Diffraction of a Current of Chemical 
. Molecules, 762 


Krishnan (Dr. K. §.), Jahn-Teller Theorem and the 
t of Water Molecules around Pars- 


ic Ions in Solutions, 600 


Kroeber Elsbeth), and W. 
ee i : A General Biol Review), 185 
Krug (0. 1 A Drect Metation aro e, 840 
Krumbhaar (Dr. W.), The Chemistry of Synthetic Surface 
i (Review ’ 541 e e 
Kuhn (Dr. R.), a theeRudolf W ider prize of 
the Vjenna Academy of Sciences, à 
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Kuhn (Prof. R.), Chemical Bases of the Biological Actions 
’ of Light, 1036 
Kuroiwa (G.), [K. Swxuki, M. Huruhata and], Photo- 
phic Observations of New Variables and Some 
Variables in 347 
Karti (N.), P. Lainé and F. 


Adiabetio acne: Seer 
tion s ie > Tamperatures obtained Solid 


0 


Laby (Prof. T. H.), and V. D. Hopper,” The Electronic 
» 157; A Novel Thermostat»240 
Tacy (Q), "Plow of Watee in Allerinl terii O85 
Tans Cae ee [death], 712 
Tages Oy ana A oe oe ie 
of Two Strains of Rat Typhus Virus 
h White 


-), [Prof. W. N. Haworth, B. Peat and], 
ion of 587 

(Mme. 8.), Action of Colchicine on the Chick 
ie eae ale 


Landauer (Dr. W.), Cross- Fowls, 8 

Landes (Miss R , The Ojibwa Woman (Review), 744 
meant ts (HL), over Creek Earthquake of July 15, 
Lanford (C. 8.) 


sae O. Sherman, H. L. Campbell and]. 
peepee of Nutrition to the Composition of the Body 


of Life, 533 
ae ) do Co Matter in the 
Yellow te on "Potato 1039 : 
Langdon-Davies J.), Air Raid: the Technique of Bilant 
gre ; Panio (Review), 408 
(L), Mi Properties of South Australian 


lantation- Pinus radiata, 526 
Langmur (Dr. caw Structure of Proteins, 84; of 


Ata 82;. Structure of Proteins, 
Molecular La (Pilgrim Trust lecture), 626 ; and 
Dr. Dorothy Wrinch, Nature of the Cyclol Bond, 49 


Langsdorf (A. 8.), ee ae Machin- 
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Retrospect 


HY public announcement of my retirement 
from the editorship of NaTuRH was made 
only a few days before my departure for, the 
United States to deliver the Elihu Root Lecture 
, ‘at the Carnegie Institution of Washington on 
December 8,°and to give a few other addresses 
at universities, as well as at the Richmond meet- 
ihg of the American Association, on social and 
international aspects of science. Before leaving 
England, it was not possible for me to thank more 
than a few of my personal and other friends for 
their kind messages, but to them, and to all who 
have helped me with contributions and advice 
during the forty-five years of my association with 
NATURA, first as assistant editor to Sir Norman 
Lockyer, and later as editor, I weloome the oppor- 
tunity now given me of expressing my very 
grateful appreciation of their interest and aid. 
Throughout ita existence, NATURE has had the 
active support of leading workers in scientific 
fields in many parte of the world. The aim has 
always 
interest or particular importance wherever it has 
been carried out, and to present authoritative 
thought and opinion upon progressive scientific 
developmenta and their influence. In the early 
= years of the journal, there was little recognition 
of the practical services which science can render 
to industry, or of the place which it should occupy 
in a modern State. Appeals for endowment of 
scientific resedrch were perversely described as 
implying the searclrof scientific workers themselves 
for endowment in privileged positions rather than 


to record results of research of widd 


and Prospect 


as a means of promoting intellectual and industrial 
progress. Much still remains to be done before 
our statesmen and industrial leaders are fully 
aware of the power which science can give to the 
community, both socially and materially, yet the 
general principle that expenditure on research is 
a profitable investment may be said to have been 
conceded. 

Forty-five years ago, the annual grante of the 
British Government for scientific Investigation and 
related subjects, as shown im the Civil Estimates, 
were about £45,000. At the present time, they 
amount to nearly £2,000,000, of which the Depart- 
ment of Scientific and Industrial Research ad- 
ministers about £700,000. Less than one quarter 
of the net expenditure of the Department repre- 
sents, however, grantas for purposes directly or 
indirectly connected with industry; and the 
actual annual economies introduced into industries 
as the result of research have a financial value 
many times greater than the amounts expended 
upon them. On the most generous estimate, the 
grants for direct and indirect support of scientific 
research in Great Britain, including those expended 


in departments of armed forces, represent only one ` 


tenth of ope per cent of the national income. 
While, therefore, it is gratifying to be able to 
tecord thgt the policy of State endowment of 
scientific research oonsistently advocated in 
Nature has been accepted, industrial and social 
conditions ane now so ‘rapidly that a 


. much bolder and broader financial scheme will 


have to be undertaken if the advancing front of 
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knowledge is to be made available for ‘wise 
planning and efficient action in times of peace or 
of war. 

Even, however, when adequate provision has 
been made for scientific research in biological as 


` well aa physical fields, whether purely with the 


object of increasing natural knowledge or for 
the purpose of industrial development, scientific 
workers will neglect their special responsibilities 
as citizens if they are indifferent to the social 
consequences of their discoveries. To the en- 
lightened public, science signifies the disinterested 
pursuit of truth by patient observation, critical 
inquiry, unprejudiced examination of evidence and 
convincing judgment; but there are still many 
people who associate it with the oonversion of 
pleasant natural scenes into industrial slums and 
with clouds of poison gas and other barbarous 
means of destroying man and his noblest works. 
It is the duty of scientific workers on one hand 
to do nothing which would shake the confidence 
of the community in the principles for which they 
stand, and on the other to take every opportunity 
to absolve themselves of responsibility for the 
prostitution of the gifts with which they endow 
the human race. It would be a betrayal of the 
scientific movement if those who represent it 
failed to play an active part in solving the social 
problems which their contributions to natural 
knowledge have created. 

It is with such social and international relation- 
ships of science that Natura has been largely 
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concerned during the past twenty years or s0; 
and the recent formation of the new Division of 
the British Association, as well as the steps taken 
by the American Association and similar organiza- 
tions of scientific workers to make their promotion 
a common cause, represent the beginning ef an 
international movement which may save the 
world from the disasters now threatening it - 

The correspondence columns of NaTuRF have 
become an international oclearing-house of “oon-° 
tributions to natural knowledge ; and in this field 
the standard of value is independent of face or 
nationality or any other measure than originalfty 
and scientiflo worth. Liberty of thought and 
action are essential for creative scientific work ; 
and progress is impossible when restrictions are 
placed upon them. 

These principles of scientific freedom have beew 
won through generations of struggle with Church 
and State, and when science neglecta to assert 
them as fundamental conditions of creative work 
it will commit suicide. The policy of Narurn is 
to establish these righta not only in the interests 
of scientific workers themselves but also in those 
of the whole community. My,partioular missions 
has been to make men of science conscious of their 
power and influence in shaping civilized life, and 
I am happy to know that my successors will con- 
tinue to proclaim this message as an inspiring 
intellectual stimulus and a means of promoting 
the welfare and the brotherhood of the human race. 

R..A. GBEGORY. g 


-Science for Africa 


An African Survey : 

a Study of Problems arising in Africa south of 
the Sahara. By Lord Hailey. (Issued by the 
Committee of the African Research Survey under 
the auspices of the Royal Institute of International 
Affairs.) Pp. xxviii+1838. (London, New York 
and 'Foronto: Oxford University aie, 1938.) 
218. net. 


LLOWING an appeal for a Sanicki 

survey of Africa and its problems made by 
General Smuts in his Rhodes Memorial Lecture 
in 1929, an authoritative committee was formed 
to give effect to his proposal. Thanks to the 
generosity and vision of the Carnegie Corporation 
-of New York, funds were made available, and Lord 
Hailey agreed to undertake the task on his retire- 
ment‘from the gqvernorship af the United Provinces 


in India. Five years intensive work has produced, 
& comparative study of the countries, peoples and 
their indigenous institutions and the influence of 
the different European Colonial Powers on the 
development of both in connexion with the ex- 
ploitation of the natural resources of the whole 
of the mainland of Africa lying south of the 
Sahara, with the exception of the Anglo-Egyptian 
Sudan, the Italian possessions and Liberia. The 
survey therefore covers an area in which a Domihion 
of the British Commonwealth, Great Britain, = 
France, Belgium and Portugal “are engaged in æ ™ 
common task, though in some respects iis widely 
different methods of approach”. 

“The sole objept for undertaking the Survey’, 
says Lord Hailey, “was the hope ‘that it might 
prove of some service to the Powers which have 
possession of territories in Africa, and of some 
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beneftt to the African people’. Understatement 
and humility could go no further. 

In reality, the survey was conceived on & grand 
soale and has been compiled with imaginative 
insight and rare judgment. It takes into account 
every important aspect of the African scene. It 
is no mere compilation of facta, but a study in 
breadth and depth enriched by the intuitive and 
persevering genius of the master mind responsible 
for ita direction and shape and the actual material 
it o¢ntains. To quote ita author, “it is not limited 
to a discussion of the state of our knowledge 
regarding the problems which are involved in the 
dgvelopment of Africa; it attempts also to de- 
scribe the physical and social background out of 
which these problems have arisen and to analyse 
the factors which . . . must determine their 
solution”. Where there are gaps, and they are 
not obvious, they must be attributed, not to the 
author and his collaborators, but to those ad- 
ministrations in Africa which, either deliberately 
or through lack of system, have not made available 
to the publio essential information concerning their 
activities and problems. 

The survey will commend itself to scientific 
workers because of its freedom from dogmatism, 
bias, cant or censoriouaness. It will make a special 

° appeal to those who have imbibed the spirit of the 
,‘seientific Auhnanism’ which has been conjured up 
by our post-War perplexities. Some years ago, 
Mr. H. G. Wells expreased the opinion that the 
only duty of science was exact statement ; its only 
servioe, truth. We have added to these the 
responsibility for attempting to ensure that the 
resulta of science shall be properly applied. Lord 
Hailey’s great work satisfies all three criteria. 
This is his approach: “Africa presents itself as 
a living laboratory, in which the reward of study 
may prove to be not merely the satisfaction of 
an intellectual impulse, but an effective addition 
to the welfare of a people. A scientific approach 
eto the questions of African development demands 
the study of problems of a social nature equally 
with those involving the application of the physical 
sciences. . . . No one question can be studied in 
isolation. There is close interdependence among 
all the easential problems of Africa”. ; 

The point needs no emphasis that Africa is 
undergoing a transformation rather than a develop- 
meat along evolutionary lines. Its impact with 
‘Western civilization has been so sudden and in 


» many territories so catastrophic that the social and 


economic institutions which the different tribes 
have evolved through the centuries have in every 
case been sèriously undermined. Administrations 
and Christian missions, often “from the highest 
motives, have compelled changes in African social 
customs and habite, the results of which have 
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been demoralization rather than the regeneration 
of the peoples it was hoped to benefit. We have 
interfered with their marriage customs, their 
methods of cultivation, their systems of land 
tenure, their tribal methods of combating disease, 
their ideas of crime and punishment. In fact, we 
have attempted to impose on them by decree an 
entirely new set of values without making adequate 
provision for the education services which would 
enable them +o understand and appreciate the 
changes forced on them. 

It is now more generally appreciated by the 
European peoples with colonial posseasions that a 
closer study of the social institutions of the subject 
races, with the object of attuning our systems of 
administration to what is valuable in Africa itself, 
will make the task of development easier and not 
necessarily alower. The view taken in this survey 
is that the social conceptions and practices of 
Africans are the result of a natural process of 
accommodation to their economic and physical 
environment. Their social conceptions do not 
necessarily indicate, what certain subjective in- 
vestigators would have us believe, that there is 
any intrinsic difference of character or mental 
capacity between them and other peoples. A 
great deal more research is needed on the educability 
of the African before we can dogmatize on his 
inherent mental inferiority to the average European 
or Asiatic. 

- Take another assumption. The belief was widely 
held until recently that the relative low density of 
population in Africa was due to native customs, 
inter-tribal warfare and the ravages of the slave- 
trade. In the light of the researches of Orr, Keeble 
and others on the problems of nutrition it would 
now seem more probable, however, that the oom- 
paratively small population of Africa oan be 
attributed to mineral deficiencies of the soil and 
other physical characteristica, which militate 
against the maintenance of dense populations as 
well as increase their susceptibility, due to mal- 
nutrition, to a variety of diseases. If this be the 
case—and it is certainly a more satisfactory ex- 
planation than any other which has been put for- 
ward—and if Africa is to be made capable of main- 
taining a large settled population, remedies must 
be found. These must be sought for by a more 
intensive investigation by African Governments of 
the interrelated problems of anthropology, agri- 
culture, anjmal husbandry, water supply and health. 

Lord Hailey emphasizes other points in con- 
nexion with population. In the last hundred 
years, the estimates given of the population of 
Africe have varied from 28,000,000 to 205,000,000, 
based on various methods of compptation. Present- 
day experta "give the popwlation as lying between 
138,190,000 and 163,300,000, “a fact which gffords 
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an indication of the value which scientific opinion 
attaches*to the systems of enumeration now in 
use”. The discrepancy is so great that it is 
obviously impossible to state with any assumption 
of truth whether the population is declining, 
stationary or increasing. It is just as obvious that 
statements made with regard to the effect of certain 
oustoms on birth-rate and mortality, or the effect 
of migration of labourers to the mines and other 
large centres of gainful cocupation on population, 
lack the validity which could be attached to them 
were socurate vitàl statistics available. 

Students of African problems will find the 
chapters on political and social objectives, systems 
of government, law and justice, and native 
administration a mine of information. There is 
no other publication where these matters have been 
dealt with so comprehensively or with such oom- 
plete objectivity. The problem inherent in the 
application of the British system of indirect rule 
to territories where there is a large and 
powerful white minority, as in Southern 
Rhodesia, or a small, semi-aristocratic and ex- 
tremely vocal white settler community, as in 
Kenya, is clearly outlined. We are shown, too, 
how the task of French administrators has been 
none too simple in applying the logic of their own 
policy of ‘Frenchification’ to tribes at various 
stages of development. French critios of British 
colonial policy assert that while our interest in 
colonial issues is genuine and well-informed, our 
policy is characterized by its deficiency in definition 
of objective and of the method of approach to 
our problems. They regard our policy as “a series 
of improvisations which depend for success not on 
a logical outlook, but on the exercise of a traditional 
skill in scoommodating principles to circum- 
stances’. It is interesting to note that the French 
are now in the process, at least in some of ther 
territories, of reconciling their expedients to their 
logio. Nevertheless, there is one matter in which 
the French and the Belgians appear to have been 
more successful than the British. So far, we have 
kept too many minor administrative posta for 
highly-paid British personnel. We have neither 
been successful in training Africans, nor in recruit- 
ing a type of British subordinate official, for routine 
duties. The consequence is that “British officers 
appear to be unduly occupied with routine work”, 
due largely to the lack of any clear policy as to 
the extent or manner of the employment of 
educated Africans in the administrative or technical 
services. k 

The chapters on law and justice, land and agri- 
culture and animal husbandry are all illustrative 
of the effects of European conceptions and practices 
upon peoples with entirely different seta of values 
based,on fundamental differences of outlook and 
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environment. This has resulted in a good deal 
of confusion, a great deal of friction and the loss 
of much that was valuable in African customary 
practice. On all three subjecte, Lord Hailey pleads 
for considerably more research. If native customary 


law is to adjust itself to meet the needs of advancing i 


society, students of jurisprudence must make a 
comprehensive study of African law and justice 
and attempt to evolve a system of law which will 
combine the best elements of African with those 
conceptions of European law which are calculated 
to evoke the greatest measure of agreement from 
the Africans themselves. Again, the question of 
legal titles to land is intimately connected with 
the methods of agriculture of different tribes, their 
attitude to domestio stock and their migratory 
customs. We still know too little to dogmatize 
on any of these subjects. Our interference with 
the method of shifting cultivation practised by 
many tribes led, for example, to pressure on the 
soil in fixed areas, with tho result that the necessary 
period of regeneration was curtailed and the vegetal 
cover destroyed, the precursor to soil erosion. 

In his penultimate chapter, on “The Fiture of 
African Studies”, Lord Hailey pleads for the 
creation of two British bodies, the first, an official 
body charged with the central directions of 
research, the second, a voluntary bureau of inform- ° 
ation. The need for the first is du8 fo the lack, 
of direction in certain branches of research work 
and inevitable duplication of effort owing to the 
variety of authorities dealing with African prob- 
lems. Lord Hailey gives full praise for the research 
work being done in the different African territories, 
by the tropical research stations, the Imperial 
Bureaux and the workers commisaioned by thé 
special committees of the Eoonomio Advisory 
Council of the Cabinet, but suggests that a large 
fund should be created, preferably in the form of 
& non-lapsing grant-in-aid, under the administra- 
tion of a committee of the Privy Council or the 
Economico Advisory Council, whose duty it would* 
be to devise, in association with the appropriate 
scientific authorities, “the measures for making thé. 
most profitable use of the agencies concerned in 
any one branch of study, be it anthropology, 
medicine, or agriculture, and for maintaining the 
necessary contact between them and tho agenqies 
concerned with kindred branches of work”. Such 
a committee, he thinks, would be effective in 
creating greater interest in, and securing a larger ` 


measure of co-operation of, the universities in the = 


solution of African problems, as well as a greater 
measure of co-operation between Great Britain and 
other colonial Powers. 

Lord Hailey odnsiders that the furtherance of 
research is the most important contribution Great 
Britain has fo make to Africa at this critical stage 
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in ita development. Unless I mistake him, he is 
of opinion that money devoted to research must 
be regarded as in the nature of a capital invest- 
ment, more important than capital invested in 
railways and other publio utility undertakings. 
“Errors now made for lack of knowledge which a 
well-donsidered [and generous] scheme of special 
study might supply may well create situations 
which the future can rectify only at the oost of 
great effort and much human distress”. Every 
year*which passes threatens to rob the effort of 
investigators of ita value, “since conditions are 
likely 8 develop which make it progressively more 
difficult to apply the results of investigation and 
experiment”. j 

As regards the second and voluntary body, Lord 
Hailey suggests that a means is required for making 
information concerning Africa more readily avail- 
able. The present sources of information are very 
mattered, difficult of access and there is also diffi- 
culty in obtaining readily all the information re- 
quired by those who take an interest in the econo- 
mio or scientiflo aspects of African development. 


~ 
- 


Anthologia Anthropologica : 

The Native Races of Africa and A 
Copious Selection of Passages for the Study of 
Social Anthropology from the Manuscript Note- 
books of Sir James George Frazer. Arranged and 
edited from the MSS. by Robert Angus Downie. 
Pp. xii +578 +10 plates. (London: Peroy Lund, 
Humphries and Co., Ltd., 1938.) 358. net. 


TR JAMES FRAZER’S method of exposition, 

not only in “The Golden Bough”, but also 
in all his anthropological works, reveals both the 
Nidest reading and the meticulous care of the 
‘scholarly mind in exact quotation, or full para- 
phrase. This is based on s practice, which he has 
followed now for more than fifty years, of transarib- 
ing in his note-books the exact words of any and 
every suthority he has consulted, when it ha» 
provided material bearing on his work. Much of 
thia extracted material by now is familiar to his 
readers through his laudable habit of quotation ; 
but ‘there is still a considerable residue, upon 
which he has not drawn; and of this quite a 
aonsiderable proportion comes from authors whose 
works are now rare, inaccessible, or forgotten. In 
order thatthis valuable collection of facts—for the 
extracts almost invariably are factual—may not 
be lost, Mr. Downey, under the supervision of 
Sir James, has made an anthology of the more 
significant and interesting. passages, with 
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The Bureau which he envisages would act as a 
source of information on practically ever} aspect 
of activity in Africa, a convenient body to maintain 
close contact with institutions and voluntary 
organizations in Great Britain and other countries 
interested in Africa, and to provide guidance to 
those who seek to pursue a special study in any 
subject of interest in Africa. It would publish 
periodically a survey of contributions made to 
knowledge of the continent, and generally act as 
a clearing-house of information and form a common 
meeting-ground where personal contact could be 
established between those who desired to improve 
their knowledge of African affair’. 

Enough has been said, it is hoped, to indicate 
the remarkable quality of this eagerly awaited 
publication. There is no important problem in 
connexion with Africa to which new interest 
has not been given. It is the most brilliantly 
suggestive and stimulating contribution to the wel- 
fare of the peoples of Africa and those who will 
benefit by the development of that continent that 
it has been my privilege to read. A. Q. CHUROH. 


= , An Anthology of Anthropology 


bibliographical details, which he has arranged in 
geographical order with the view of publication 
in a number of volumes. The first, dealing with 
the native races of Africa and Madagascar, is now 
issued. Volumes dealing with other’ parts of the 
world (Australis, Asia, Indonesia, eto.) are to follow 
in due course. Sir James contributes a foreword, in 
which he explains the purpose of the volumes as 
a storehouse of valuable information from authors 
whose work might otherwise be lost or forgotten. 
The African material here presented is arranged 
in seven books, each covering a part of the oon- 
tinent—South, East, West and so forth. Some of 
the material is drawn from manuscript sources 
communicated personally to Sir James by the 
authors, as for example, Prof. C. G. Seligman on 
his now famous investigations among the Dinka 
and Shiltuk of the Upper Nile, and the Hon. C.K. - 
Dundas on the peoples of Mount Elgon. Broadly 
speaking, authors from whom Sir James has 
already quoted freely, or who do not antedate the 
twentieth oentury are omitted, except where they 
are needed.to fill what would otherwise be a gap 
in information, owing to recent discovery. The 
advantage is obvious. The facts as given here, for 
the most part, cannot be impeached as being in 
any way influenced by anthropological theory, 
which, as is,well known, has been profoundly 
influenced for more than forty years by the views of 
Sir James on the development of the human*mind 
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and of social and religious institutions, customs 
and beefs. Thus there are no quotations from 
J. Rosooe’s works on the natives of Uganda and 
related ‘peoples. Not only has Sir James made a 
liberal use of Roscoe’s work in his own books, but 
also this work was carried out in close consultation 
with him throughout. On the other hand, such 
books as H. Dale and E. W. Smith on the Ba-Ia, 
or C. W. Hobley’s work in East Africa, are well 
represented, though published since the Great War, 
as providing evidence not otherwise available. 

Detailed oriticiam of such a volume as this is 
perhaps not desired, nor is it readily feasible. 
Certain general reflections present themselves. 
Criticism may be directed against a collection of 
this kind on the ground that this or that item is 
omitted. Here the reason has been explained in 
part above ; but it must also be remembered that 
an anthology is not a source-book. Its selective 
character must be allowed ; but when the antho- 
logist has a profound knowledge of the sources 
such as belongs to Sir James, criticism of his choice 
is a work of supererogation. 

A more serious criticism attacks the value of 
collections of fact as such. This is a criticism 
of the comparative method in general, now some- 
what in disfavour. It is contended that this 
method of study detaches the facta from their 
context, and further, in the hands of certain of its 
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exponents has tended to be uncritical of its sources. 
The latter is a defect of the individual oritical 
apparatus and tends to correct itself in the view 
of the judicious. The gravity of the former charge, 
however, must depend on the way in which the 
facts are used. Obviously, in comparative study 
the whole cultural context cannot be incorporated 
in the text of an argument; the correct use of a 
fact depends not on the mode of its statement in 
argument, but on the extent to which its user has 
appreciated its place in its cultural environmment. 
Farther, the purpose of the inquiry must be taken 
into account. The end of anthropology is the study 
of man as such. The inquiries to which Sir James 
Frazer has devoted his whole life are directed to 
the elucidation of the course of evolution of the 
human mind, not of the minds of particular groups 
of men. However valuable and essential the 
intensive study of cultural and social groups may 
be, especially at a time like the present when the 
backward races are changing with extreme rapidity, 
anthropology, as a scienoe, cannot rest in the study 
of the particular, but must pass to the universal, 
if it is to vindicate its title to be a science at all. 

In conclusion, it must be mentioned that this 
first volume of “Anthologie Anthropologica”’, has 
been produced in sumptuous manner, and the 
editing has been done both jutliciously and with’ 
extreme care. inert 


Science and the Chemical Industry 


British Chemical Industry : 

ita Rise and Development. By Sir Gilbert T. 
Morgan and Dr. D. Pratt. Pp. xii + 887 + 32 plates. 
(London : Edward Arnold and Co., 1938.) 21s. net. 


"Te story of chemical industry is the story 

of man’s attempts to convert the raw 
materials of Nature into something more useful 
to himself, not by mere mechanical means, as 
weapons were fashioned from flints, but by trans- 
forming them into something entirely different, as, 
by the action of fire, limestone is changed to 
quicklime, or a mixture of sand and soda into 
glass. Some of the industries involving chemical 
change are of considerable antiquity, including 
those producing iron, gunpowder, soap, glass and 
pottery and the extraction of dyes from vegetable 
materials. 

It is to the great outburst of scientific activity 
during the nineteenth century, following on the 
pioneering work of those old masters of chemistry, 
Priestley, Cavendish, Black, Lavoisier, Dalton and 
others, that modern ehemical industry owes its 
existence. The researches of these men, by patting 


chemistry on a sound theoretical basis, established 
scientific law where formerly there was but a 
rough empiricism. During the nineteenth century, 
chemical knowledge and understanding expanded 
at a great rate, and not only were the changes 
which matter can undergo unravelled, but also the 
mineral and vegetable kingdoms were diligenti: 
explored, and many new and unsuspected kinde 
of matter were discovered. If necessity is the 
mother of invention, surely discovery is the father. - 
The application of these discoveries to arta and 
manufactures followed, as time went on, with less 
and less delay until, in the twentieth oentury the 
process occurs with bewildering rapidity. 

To-day, although it may not be obvious to the 
‘man in the street’, we live in a chemical age. 
Superficially it may ‘be a mechanical age, but the 
immense strides in the design of all kinds of 
machinery have been made possible only by the 
work of the chemists who have disoqvered the 
metals and alloys essential for their manufacture 
and functioning” Chemistry so. pervades all 
branches of human activity „that it is indeed 


difficult top gn Se as Sir Gilbert Morgan and 
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Dr. Pratt point out in the book under notice, 
which industries should be included in the category 
of chemical, and which should be omitted. With 
reluctance they must have decided to leave out 
the great iron and steel industry from their survey, 
and also the bleaching, dyeing and finishing 
industries which, although not producing chemical 
products, are predominantly chemical in that their 
operations use vast quantities of chemicals and 
are controlled by chemists. The authors have, 
however, given us a most entertaining and en- 


lightening survey of many of the most important - 


chemieal industries of Great Britain. 
The book is written by chemists for chemists ; 
that is to say, the authors’ first aim is to make 
sure that the chemical changes underlying every 
process are clearly explained. Nevertheless, 
successful manufacture in a competitive world 
depends on the design of the most suitable plant 
for the necessary operations, and accordingly the 
book contains a large number of admirable 
and illastrations of plant and lay-out. 
It must be admitted, however, that a photograph 
of a piece of chemical plant gives as little informa- 
tion about how it works as does one of a modern 
stream-lined locomotive, and has even less sathetio 
appeal. The feature of the book which distinguishes 
*it from others of its kind is the authoritative 
pature of the‘matter it contains. The authors have 
been fortunate, or sufficiently persuasive, to get 
all the important chapters in the book reviewed 
and amplified by recognized authorities ; it may 
be taken, therefore, that there are few misstate- 
‘ments, and that, for the more modern industrial 


developments, as much has been revealed of manu- | 


facturing detail as is possible at the present time. 
From a descriptive point of view, there is a good 
deal in favour of clasaifying the chemical industries 
according to the raw materials from which they 
start—salt, coal, cellulose, petroleum and so on. 
This classification, which has been adopted in this 
eBook, immediately distinguishes those industries 
depending on native supplies from those which 
have to import their raw material. That the open- 
ing chapter should deal with the salt industries 
is a happy choice, since this leads to descriptiong 
of the Le Blanc and ammonia-soda processes for 
sodium carbonate. The setting up of the Le Blano 
Process in Great Britain appears, historically 
speaking, to have established Britain as a great 
ing country for heavy chemicals, and 

some of the greatest names in industrial chemistry 
are associated with its development and that of 
its offahqgota—such names as Gamble, Crosfield, 
Tennant, Gossage, Chance, Claus, Deacon and 
Weldon. The manufacture of soda involved that 
of immense quantities of sulphuric acid, hydro- 
chlorio acid, chlorine, ae Rowse caustio 
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soda, and so on. Advanoes in scientific knowledge, 
particularly the coming of the electrolyti§ process 
for caustic soda and chlorine, provided the oppor- 
tunity for a rival process, the ammonis-soda pro- 
cess, which starts with salt, ammonia and carbon 
dioxide instead of salt, limestone and sulphuric 
acid, to displace the Le Blano process, which has 
now become obsolete. In a similar way, the oon- 
tact process for sulphurio acid is gradually dis- 
placing the old lead chamber process; and since 
the publication of this book it has been announced 
that a new vanadium catalyst which cannot be 
poisoned has been put into the most recent plant 
for the contact process. 

Tt is impossible in a short notice to say a tithe 
of what might be said of the romance of the rise 
of the chemical industry: of the spectacular increase 
in the production of metallic aluminium, and more 
recently. of magnesium ; of the intricacies of the 
isolation of the metals of the platinum group and 
their present-day key position; of the dyestuff 
industry, its rise, recession and rejuvenation in 
Great Britain, and the recent British discovery of 
the extraordinarily stable ‘Monastral’ (phthalo- 
cyanine) pigments, one of which is used effectively 
for the cover of the book ; of the discovery of new 
drugs, including the vitamins, some of which are 
now being manufactured in Great Britain ; of the 
coming of chemistry into the petroleum industry 
and the use of catalytic processes for improving 
fuels ; of the utilization of the gases of the atmo- 
sphere, nitrogen for ammonia and nitric acid, argon, 
neon, and even krypton and xenon for electrical 
lamps. We cannot omit to mention the chemical 
processes which have given us new textile fibres, 
visoose and cellulose acetate, now manufactured 
all over the world ; the importance of chemistry in 
agriculture ; and finally chemical warfare. 

What is the conclusion of the whole matter ? 
Britain’s prosperity is based on her industries,-and 
the whole world is becoming industralized. Pro- 
gress in industry has long passed the empirical 
stage and is dependent on the application of science 
—chemistry, physica, biology—in its highest forms. 
It is imperative that we have a succession of men of 
the highest type to staff our industries, thoroughly 
equipped scientifically, with abundant opportunities 
for research. The big industries of Great Britain 
are providing the research opportunities ; auxiliary 
to them are the associations and such 
establishments as the National Physical Laboratory 
and the Chemical Research Laboratory. It is for 
the ‘univgrsities to supply the trained men for 
industry whilst retaining within their own walls 
persons whose gifts are for teaching or for the 
pursuit of fundamental knowledgg. There is some 
danger that the demands of industry may denude 
the yniversities to an alarming extent. e 

e 
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Ten Lectures at Cambridge arranged by the History 
of Boience Committee, 1936, by F. M. Cornford, Sir 
W. Dampier, Lord Rutherford, W. L. Bragg, F. W. 
Aston, Sir A. 8. Eddington, J. A. Ryle, G. H. F. 
Nuttall, R. O. Punnett, J. B. S. Haldane. Edited by 
Joseph Needham and Walter Pagel. 
Library of Modern Science.) Pp. xii+248. (Cam- 
bridge: At the University-Press, 1938.) 7s. 6d. net. 


ten lectures which make up the present 

volume were delivered in Cambridge during 
1936, under the auspices of the then newly formed 
History of Scienoé Committee, and it is not surprising 
to learn from the preface that they were attended by 
crowded and, enthusiastic audiences. A glance at the 
list of authors will show that the Committee was 
fortunate in being able to enlist the services of a 
most distinguished team of lecturers, and aa the 
volume itself shows, it was equally fortunate in being 
able to secure the manuscripts of the lectures in a 
form suitable for publication. 

Apart from introductory lectures on Greek natural 
philosophy and on the period stretching from Aristotle 
to Galileo, the remamder of the volume consists of 
accounts of the progress, during the past forty years, 
of some of the more active branches of science. 
Radioactivity, crystal physics, atomic theary, as- 
tronomy, pathology, parasitology, evolution theory 
and genetics have been selected as representing what 
the dust cover describes as “the cutting edge of 
human scientific activity’. To praise the work of 
the distinguished authors would be both superftuous 
and impertinent. Within the very brief space ai his 

twenty-four pages—each author has 

succeeded in giving a vivid, personal, and authori- 

tative ‘eye-witnees’s account’ of the progress on his 

own section of the scientific front. Perhaps some 

future volume in this excellent library will give us a 
co-ordinated account of the campaign as a whole. 
J. A. O. 


The Atlas of To-day and To-morrow 
By Alexander Radó. Pp. ix+198. (London: Victor 
Gollanoz, Ltd., 1988.) 10s. 6d. net. 


8, with the advance of science, the world 

shrinks, human geography grows in importance. 
Scarcely a generation passes but new States are 
created or the boundaries of old ones are revised. 
The present volume is admirable in scope and execu- 
tion. Its aim is not to dwell upon the more or leas 
„statio geographical features which find their place 
in the usual type of atlas, but to provide a edrto- 
graphic record of that bewildering masa of political 
and economic problems which have such an important 
bearmg upon the future of mankind. 

A more accurate title would be “The Atlas of 
Yesterday and To-day”. Starting from 1875 the 
authors picture the progressive division of the world 
by the great powers, the building up of oolanial 
empires, the struggle for world markets and the 
control of communications, oonol with a brief 
summary of significantedifferences in religion, race, 
nationality and forms of government. The statistical 
3 - e 
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tables are numerous, concise and instructive, but the 
reader is left to discover for himself which figures 
are well grounded and which, at best, can only be 
rough estimates. In the next edition, to which we 
may look forward confidently, the use of a comma 
both as comma and as decimal point (for example, 
in Table 4) should be avoided, and a serious error 


throughout the first column of figures in Table 7. 


should be corrected. 


Pp. xiii+802. (New York and London: 
MoGraw-Hill Book Co., Ino., 1988.) 15s. 


e 

HERE are published every twelve months about 

fifteen hundred books, forty thousand articles 
and 20,000 patents of chemical interest ; this flood 
is increasing at the rate of 6 per cent per annum. 
The chemist, whether he’ be research worker or 
engaged in industry, must be in touch with some 
portion of this literature if he is to avoid repeating 
work which has been done elsewhere, whilst there 
are many others who seek to locate chamical informa- 
tion beyond the purely obvious. The research 
student gets some kind of training in the use of a 
chemical library, but it is not always easy to know 
where to look; moreover, critical judgment as to 
the quality of the work consulted is an important 
element for success. It is valuable therefore to have 
a book entirely devoted to acting as a guide to thiẹ 
enormous literature. That before ug is well done, 
and though of trans-Atlantio origin it will be equally 
serviceable in a British or European laboratory. A 
corollary of such work is the existence of really good 
libraries. Chemists are strangely lacking in a proper 
sense of oo-operative effort and it is a stigma that 
the library of the Chemical Society, which is still the 
best in the world, is still inadequately housed and 
supported. . 


The Elements of Quantum Mechanics 

By Dr. Saul Dushman. Pp. xii +452. (New York: 
Jobn Wiley and Sons, Ino. ; London: Chapman and 
Hall, Ltd., 1938.) 25s. net. 


DE: DUSHMAN’S admirable book is the outcomg 
of a series of lectures on quantum mechanics 


delivered by him at the Ohio State University. They. 


were addressed to students who had not received 
“any intensive training in mathematics beyond 
galculus”. This being s0, the developmen of the 
various theses is somewhat leisurely but, from the 
pedagogic point of view, is all the better on that 
account. The author has selected his topics’ for 
discussion with discretion and presents them -most 
skilfully. He deals in turn with the Schrédinger 
equation, potential barriers, the lineer harmonio 


oscillator, the rigid rotator, the hydrogen and ' 


helium atoms, the hydrogen molecule, valence bonds, 
and the theory of radiation. 

The treatment is as elementary as may be ; the 
exposition is remirkably clear, and.the book may 
be warmly commended as an introduotion to more 
advanced ,trbatises. A. F. 
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Cancer : Radiological Treatment and Research 


T= radiological policy of the Medical Research 
Council immediately after the Great War 
was determined by its ce from the 
Ministry of Munitions in 1919 of about two and 
a half grams of radium element for the purposes 
, of experimental and clinical research. Since then 
the cil has systematically helped the advance 
of radiology, especially in ite relation to cancer, 
and from 1922 onwards, with only one omission, 
it has ‘published yearly reporte from research 
centres in the ‘Medical Uses of Radium” series. 
The current issue for 1937* has just been published 
and maintains in every way the traditions of these 
publications. A larger section each year is devoted 
to pure experimental research. One of the chief 
values of this publication is that it gives a summary 
of the results of radium treatment of canoer in 
various parta of the body. The resulta are given 
as survival rates, and in many cases the data 
extend back over a period of ten years or more. 
About’the same time another valuable contri- 
bution, the “Report on Radium Beam Therapy 
Research”, also under the ægis of the Council, has 
been publishedt.- This report relates in detail the 
‘way in whiph, a clinical investigation into the 
value of large radium unita (five grams of radium 
element) was carried out. The research was begun 
in 1934 with one five-gram unit, and another 
similar unit was available in 1936. At the outset, 
it was decided to limit the research to cases of 
canoer of the mouth, pharynx and larynx, the 
reasons for this choice being that they are accessible 
to direct examination, and that adequate surgery 
is in many cases difficult and mutilating. 

It is impossible here to refer to the many 
features which give the impression of work admir- 
ably planned and no leas admirably carried out ; 
there is scarcely a question that comes to the 
mind that is not answered in the text. It is a 
weloome sign in the radiological outlook to find | a 

paragraph such as the following : 

“It is already noteworthy that a a uaaa 
8,000 r have failed to sterilize some growths, 
whereas 4,000 r has been sucoeseful in others. It 
would appear that there are many factors other 
than dosage which have a profound influence on 
the response of cancer to radiation.” 

Turning from radiological research and treat- 
ment of cancer to-the policy that is to guide its 
development in the future, two publications call 
* Modica] Special Report Series, No. 222: Medica] 

eter ee, Par Cae oe ee, aa 

+ Modioa Beware Corno moll Special t Berke, Mo. 231: Report 
TP Woot ETA Se ee Ti+ 
Z plates, Office, 1088.)° ds. not. 


for comment; one is the “Annual Report of the 
Radium Commission, 1987-1988”*, the other the 
text of a Cancer Bill introduced into the House 
of Commons on November 30 by the Minister 
of Health, Mr. Walter Eliot. The Bill is the 
result of the efforts made in the last ten years 
by those actively concerned in the radiological 


` treatment of cancer. Whether it be an individual 


or a group or an organizing body, like the Council 
and Commission already mentioned, or a oo- 
ordinated effort by the British Empire Cancer 
Campaign and King Edward’s Hospital Fund, the 
result is the sum total af these efforts, and it is to 
show that radiological methods are of great value 
in the diagnosis and treatment of canoer. A 
national policy to ensure more facilities for canoer 
treatment is overdue, but none the leas welcome. 
The main provision of the Cancer Bill is to establish 
a service under which, in every part of the country, 
modern facilities for diagnosis and treatment of 
cancer will be available. The Bill places an 
obligation on the major local authorities to oon- 
sult with the Radium Commission and bodie 
representing voluntary hospitals and the local 
medical profession, and to make arrangementa for 
securing the necessary facilities. The Bill provides 
for an Exchequer grant towards tho oost of the 
new service: When the service is in full operation, 
the additional expenditure will amount to about 
£600,000 per annum for England and Wales, and 
£100,000 for Scotland. 

iA -dwi of the: Bill ponid Rie’ Toa 48: be 
made to the National Radium Trust for the pur- 
chase of additional quantities. of radium. Pro- 
vision. is also made enabling money to be lent to 
the Trust under the section for the purchase of 
other radioactive substances and apparatus and 
appliances required for radiotherapeutic treat- 
ment. It is proposed that the moneys to be 
advanced to the Trust, nat exceeding £500,000 in 
all, shall be repayable to the Minister with in- 
terest by way of annuities spread over appropriate 

periods”. 

Poal brief reference oan be-made to the annual 
report of the Radium Commission, which includes 
a statistical report. The outstanding feature of 
the report is the information upon the use of the 
bigger radiu units, made possible by the pro- 
vision of another 10 grams of radium. Units 
ranging from I to 3 grams of radium element are 
in use at no fewer than seven of the national centres 
throughout Great Britain. ' 
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Great Britain a big interest in radium as a `pos- 
sessiof. This will inevitably entail continuous 
technical and chemical work, such as the filling, 
redistribution and concentration of radium in 
containers. The National Physical Laboratory 
has served the country well in physical measure- 
ments, but radium services have always been and 
will remain incomplete until a physical chemistry 
laboratory becomes part of the national radium 
and cancer service. 
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It is very doubtful whether any country of size 
and population of Great Britain is better sup- ` 
ported and staffed in the fight against cancer, and 
to their credit it should be remembered that the 
voluntary hospitals have borne the brunt of 
radiotherapeutio research. It now remains to be 
seen how successfully individual efforts can be 
co-ordinated to the common good. 


S. Russ. 


By Eng.-Capt. Edgar C. Smith, O.B.E., R.N. 


O* May 26, 1639, three hundred years ago, in 

the ancient convent of the Jacobins, in the 
historic Rue 8t.-Honoré, Paris, there passed away 
at the age of seventy-one years the refugee Italian 
philoeopher Tomaso Campanella, one of those 
inquiring men of unquenchable spirit, who by their 
determination to destroy ‘‘those errors which had 
become venerable by antiquity” paved the way 
for the free exercise of thought and investigation 
which is one of the treasures of the world to-day. 
Born at the little town of Stilo, Calabria, on 
September 5, 1568, he was a contemporary of 
Kepler and Galileo, and like the latter he incurred 
the hostility of the Church, although a member of 
it. Owing to his political activities, he was kept in 
confinement in Naples by the Spanish Government 
for more than a quarter of a century, but he was 
able to write several books, among which was “An 
Apology for Galileo”. He was nearly sixty years 
of age when set free, but even then was kept 
under close observation, and in 1634, when sixty- 
five, he escaped from Rome to Marseilles. In 
France he was befriended by Louis XIII and 
Richelieu, and was given lodgings in the convent 
of the Jacobins in Paris. 

The year 1639 also witnessed, not the birth or 
death of a famous astronomer, but the epoch- 


making astronomical observation of a transit of ` 


Venus, by the young Lancashire olergyman 
Jeremiah Horrocks. On Sunday, November 24, 
1639, in between his religious duties, Horrocks had 
the intense gratification of witnessing, as he had 
expected and laboured for, the passage of the 
planet across the sun’s disk. His friend Crabtree 
at Broughton, near Manchester, throygh Horrocks, 
in the late afternoon of that Sunday, also caught 
a glimpse of the same spectacle. “Thus did two 
young men, cultivating astronomy together in a 
state of almost complete seclusion in one of the 
northern counties of England, enjgy the privilege 
of witnessing a phendmena which human eyes had 
never before beheld, and which no qne was destined 


again to see until more than a hundred years had 
passed away’ (Grant). Hundreds of observers 
watohed the transits of 1761 and 1769, and those 
of 1874 and 1882, and it was through the interest 
aroused by that of 1874, that a tablet to Horrocks, 
with an inscription by Dean Stanley, was placed 
on the memorial to Newton’s nephew, John Conduitt, 
at the west end of Westminster Abbey. ° 

Cambridge had no chair of mathematica when 
Horrocks was an undergraduate at Emmanuel 
College, and it was not until 1663 that the Lucasian 
professorship was founded. The first occupant Ofe ` 
the new chair was Barrow, the second’ was Newtan, 
the third was Whiston and the fourth was Nicolas 
Saunderson, who died at the age of fifty-seven 
years on April 19, 1739. Saunderson had held the 
chair twenty-eight years, having been appointed to 
succeed Whiston, who in 1710 was deprived of his 
post owing to his religious opinions. At this time, 
mathematics at Cambridge may, as-Prof. Turner 
said, have entered a dark century which it is 
difficult to contemplate, but assuredly Newton had 
no more devoted disciple than Saunderson. Blind 
from the age of a year, Saunderson owed his 
knowledge of mathematics to the patience and 
generosity of friends, one of whom, Joshua Duth, 
took him to reside at Cambridge in 1707. Lord 
Chesterfield, who was at Cambridge in 1712-14, 
described Saunderson as a professor “‘who had not 
the use of his own eyes, but taught othtrs to use 
theirs”. 

Contemporaries of Saunderson in Italy, and 
Franoe, who made contributions to physical science 
and who also died in 1739, were Eustachio Manfredi - 
(1674-1739), the elder of the two Bolognese 
mathematicians and hydraulic engineers bearing 
that surname, and Charles François Du Fay (1698- 
1739), who repeated and extended Gray’s electrical 
experiments and was the discoverer of two kinds 
of electricity which he named the-vitreous and the 
resinous. He also noticed the discharging power 
of flames. Du Fay had first been a soldier, but 
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_ abandoned the army for science and at his death 

was comptroller of the Jardin des Plantes, in 
which post he was followed by Buffon. Manfredi 
was for a number of years astronomer to the 
Bolognese Institute and was made a foreign 
member of both the Paris Academy of Sciences 
and the Royal Society. 

Another tercentenary of much interest is that of 
the birth of Thomas Tompion (1639-1718), the 
` Father’ of English cloakmaking, whose grave 
is in the nave of Westminster Abbey. 

a the men of science born two hundred 

years ago was the Scottish natural philosopher 
Jobn Robison (1730-1805), an interesting figure 
in many ways. When twenty years of age, as a 
tator to the son of an admiral, he was with Wolfe 
at the landing at Quebeo; at twenty-three years 
of age he assisted in testing at sea John Harrison’s 
chronometers. He lectured on chemistry at 
Gkasgow, held the chair of natural philosophy at 
Edinburgh, was the first secretary of the Royal 
Society of Edinburgh and was the intimate of 
Watt, Black, Hutton, Playfair, Adam Smith and 
Hume. Mis son, Sir John Robison, was a founder 
of the Soottish Society of Arta. 

The mathematicians George-Simon Klugel (1739— 
1812) and Jacques-AntoineJoseph Cousin (1789- 
` «1800) were also born in the same year as Robison. 
“Welugel E E Halla was E 
dictionary of mathematica (1803-8), which was 
added to by some of his countrymen, while Cousin 
held a chair at the Collège de Franoe for thirty-two 
years and another at the Koole Militaire for twenty 
years. During the French Revolution, he held 
public offices with success, and though imprisoned 
at one time, to him fell the task of ordering the 
use of the new system of weights and measures. 

To these names may be added those of Hewson 
and Townsend. William Hewson (1739-74) was 
associated as pupil and assistant with both John 
and William Hunter, and at the age of thirty-one 
years was awarded the Copley Medal for researches 
on the lymphatic system in oviparous vertebrates. 
His promising career was out short by poisoning 
from a wound received while di ing. The Rev. 
Joseph Townsend (1738-1816), rector of Pewsey, 
Wiltshire, travelled and studied mineralogy, and 
in his writings endeavoured to reconcile the 
Mosaic record with the findings of science. He was 
a close friend of William Smith and was one of the 
first honorary members of the Geological Society. 

William Smith (1769-1889) was one of three 
engineers who achieved fame, and passed away a 
century age, the others being William Murdock 
(1754-1839), the right-hand man of Boulton and 
Watt, and the inventor of gaa-lighting, for which 
he was awarded the Rumford Meda] in 1806, 
and Gasperd-Clair-Frangois-Marie-Riche de Prony 
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(1755-1839), writer of many scientific and engineer- 
ing works, engineer-in-chief of the Corps de$ Ponta 
et Chaussées and director of the Survey of France. 
Smith was a contemporary of Telford and Macadam, 
and like them travelled on his professional duties the 
length and breadth of Great Britain. His surveys 
and inspection of canals, drainage works, mine, 
quarries, embankments and suchlike all yielded 
him material for his famous geological map of 
England and Wales published in 1815, “the first 
attempt,” said Von Zittel, “to yepresent on a 
large scale the geological relations of any extensive 
tract of ground in Europe”. Smith in his Jater 
years fell on hard times, but seven years before 
his death he was given a Civil List pension of £100 
a year. Another English man of science who died 
in 1839 was Davies Gilbert, who though himself an 
accomplished mathematician and physicist, fur- 
thered the advance of science more by his public 
sotivities than by his researches. He was president 
of the Royal Society from 1827 until 1830 and for 
a long while sat in Parliament. ‘He was,” wrote 
Weld, “emphatically the representative of scientific 
interests in the House of Commons, and con- 
tributed by his exertions to carry many very 
important objects.” 

Whtn Smith was laying the foundation of his 
fame, geology as we know it was in ite infancy ; 
when he died, geological societies were active in 
England, Sootland and France, the Geological 
Survey of Great Britain had been founded, and 
instead of being the pursuit mainly of a few men 
of leisure and of independent means, the science 
could count its students by the hundred. : The 
growth of the science during last cantury is to some 
extent reflected by the fact that the year 1839 
saw the birth of at least six men who achieved 
distinction as geologists. Henry Qovier Seeley 
(d. 1909), a limk with Sedgwick, and a Lyell 
medallist, was born on February 18°; Arnold von 


‘Lasaulx (d. 1888) of Bonn, & pioneer in micro- 


scopic petrography, was born on June 14; James 
Geikie (d. 1915), the holder of the Murchison chair 
at Edinburgh, was born on August 23; Karl von 
Zittel (d. 1904) of Munich, the author of the well- 
known “History of Geology and Palæontology”, 
was born on September 25; Edmund Mojsisovica 
von Mojsvár (d. 1907) a pupil of Suess, and vioe- 
director of the Geological Institute of Vienna, was 
born on October 18, while the French geologist 
Albert de Iapparent (d. 1908) who served as 
president of the French Geological Society and 
as permanent secretary to the Paris Academy of 
Sciences, was born on December 30, 1839. 

Of men famous in other branches of science who 
also were born,s oentury ago, the list includes the 
names of Mond, Eliot, Kundt} Gibbe and Thurston, 


Ludwig Mond (1830-96), the great industrial 
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chemist, came to England fresh from the labore- 
tories Sf Kolbe, Bunsen and Kirchhoff, and stayed 
to build up the famous firm of Brunner, Mond 
and Co. and to found the Davy Faraday Research 
Laboratory at the Royal Institution. Sir John 
Eliot (1839-1008), from St. John’s College, Cam- 
bridge, went to teach mathematica in India and 
became the Director-General of the Indian Meteoro 
logical Bervice, benefiting both those ashore and 
afloat by his study of cyclones. August Kundt 
(1839-94), the successor of Helmholtz at Berlin, 
is remembered for his original investigations in 
sound and light. Josiah Willard Gibbe (1839- 
1903), of Yale; was Copley medallist in 1901. He 
was”, Baid -Sir William Huggins, “the first to 
apply the second law of thermodynamics to the 
discussion of the relation between chemical, 
electrical and thermal energy”. His name will 
always be associated with the Phase Rule. 

In his own particular sphere, none occupied a more 
prominent place than the American engineer and 
educationist Robert Henry Thurston (1839-1903). 
At the Stevens Institute, Hoboken, Thurston 
organized the first mechanical engineering lab- 
oratory in the United States, while at Sibley 
College, Cornell University, whither he went in 
1885, he saw the number of engineering students 
under him grow from a total of sixty to 900. 
He was a founder and the first president of the 
American Society of Mechanical Engineers. 

In conclusion, attention may be directed to one 
or two of the outstanding scientific books pub- 
lished in the year 1839, and one or two events 
which excited considerable interest, or proved of 
lasting importance, to the world of soience. 
Among the books were the first volume of Fara- 
day’s “Experimental Researches in Electricity” 
and Darwin’s ‘Journal and Remarks, 1832-86”, 
which appeared as the third volume of Fitz Roy’s 
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“Voyages of the Adventure and Beagle”. Of 
Darwin’s work the Quarterly Review said, ‘We find 
ample materials for deep thinking; we have the 
vivid description that fills the mind’s eye with 
brighter pictures than painter can present, and the 
charm arising from the freshness of heart which 
is thrown over these virgin pages of a ‘strong 
intellectual man, and an acute and deep observer”. 
Another notable book was Murchison’s ‘The 
Silurian System”, which Sir Archibald Geikio ` 
called a “splendid monograph with which f was 
now possible to carry the vision across a vast 
series of ages, of whioh hitherto no defini know- 
ledge existed”, and yet another, W. H. Miler’s 
“Treatise on Crystallography”. 

The year 1839 was also marked by the announce. - 
ment by the naturalista Theodor Schwann (1810— 

82) and Matthias Jakob Schleiden (1804-81) that 
all the higher animals and plante are made up of 
cells; by the invention by Sir W. R. Grove vf : 
his battery experimente with which Schnbein was | 
led to his observations on ozone ; by the discovery 
by Charles Goodyear of his procese of the vuloaniza- 
tion of rubber, and by the first trials of thb historic 
Pioneer screw-driven vessel Archimedes. But 
nothing excited more enthusiasm in scientific 
circles than the publication of the account gf 
Daguerre’s method of obtaining pictures on metal * 
plates. On January 7, 1839, Arago communichted 
Daguerre’s invention to the Paris Academy of , 
Sciences, and in the summer the French Govern- 
ment purchased the invention, making tho in- 
ventor an offloer of the Legion of Honour and 
awarding him a pension of 6,000 franos. A fort- 
night after Arago lectured at the Academy of 
Sciences, Faraday at the Royal Institution de- 
soribed Fox Talbots invention of “photogenio 
drawing”. These were both notable steps in the 
early progress of photography. 


_ By Dr. S. Linné, Ethnographicah Museum of Sweden, Stockholm ° 


iD Bre native peoples of Ameriga were clever 
botanists, and the culture inherited from the 
Indians has supplied humanity with numerous 
cultivated plants of inestimable vafue; for ex- 
ample, the potato, maize, cacao, tobacco, tomato, 
eto. The potato is certainly the most, important, 


‘a Barty Settlemen: South Americe, 
Ga rie i en oar 
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along with maize. In four Masters Lectures before 
the Royal Horticultural Society, Dr. Salaman has 
presented the latest discoveries and the restlts of 
his own investigations and of those of others oon- 
cerning the potato in ancient and present timea in 
America, and ita introduction into Europe. 

It is certainly not surprising that thie important 
cultivated plan, and the question as to ita origin, 
have attracted the attention of botanists, but Dr. 
Salaman ig the first scientist.to have studied the 
potato problem not only from an archmological, 
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but also from a ‘psychological’, point of view. By 
way of introduction he points out that Russian 
savanta conducted several expeditions during 
1926-82 and greatly increased our botanical know- 
ledge of the potato, establishing, among other 
things, that the majority of the thirteen tuber- 
bearing species of Solanum have, from earliest 
times, been cultivated by the Indians of South 
America. They have further demonstrated that 
the , numerous wild forms of which exist 
from Colorado to Chile, but which was only culti- 
vated in South America in pre-Columbian times, 
developed in two distinct areas. They are the 
Peruvian and Bolivian plateaux (Solanum andi- 
genum) and the Island of Chiloe and neighbouring 
parts of the Chilean coast (Solanum tuberosum). 
The common domestic potato of Europe, and 
8. tuberosum, are identical, and according to the 
Russian investigators it then follows that the potato 
introduced into Europe towards the end of the 
sixteenth century came from Chile. 

Dr. Salaman, however, holds an entirely different 
opinion, and the evidence presented by him 
appears to be irrefutable. First of all, the parts 
of the Chilean coast referred to had not yet been 
conquered by the Spaniards, for the natives made 
very stubborn resistance, and it must thus have 
been rather p difficult’ task to obtain potatoes 
thére. Even though it may have been possible, 
the crop would then have been harvested at a 
very unsuitable time for the potatoes to be set 
in Europe. Chile is in the southern hemisphere 
and the potato is harvested in April. Consider- 
ing the communications at that time, the potatoes 
would be of no use for planting on their arrival 
in Europe; and they also would have been 
stored for some time in the tropics. In the Peru- 
vian and Bolivian highlands with their varymg 
nature, however, it would have been possible to 
select a moré suitable time. The difficulties of 

ion would have been considerably 
-simplified if seed had been taken instead of tubers, 
but this must be considered excluded. 'The Indians, 
who taught the Spaniards how to cultivate 
potatoes, always planted tubers,-and still do, and 
it was’ European botanists who later- becamé 
interested in the seeds. 


Also, from a botanical point of view, difference - 


between S. andigenum and S. tuberosum is so 
small that, according to Dr. Salaman’s analyses, 
it cannot be definitely determined whether the 
European potato had ita origin in one or the other. 
It is known from the time that the potato was first 
cultivated in Europe that it set seed freely, which 
is a characteristic of S. andigenum. Seedlings were 
raised, and new varieties were soon produced. The 
Indians cultivate about one hundred waricties, and 
everything indicates that they had a-very rich 
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assortment also in early times. At villagg fairs in 
southern Peru, the natives have been seen to offer 
for sale more than sixty different varieties of 
potatoes. 

As regards the introduction of the potato into 
Europe, it has hitherto been considered that 1588 
was the earliest fixed date. The potato was then 
cultivated in Italy, having come from Spain. 
However, thanks +o various data in the literature 
hitherto overlooked, Salaman has succeeded in 
demonstrating that it was oultivated in the 
neighbourhood of Seville in 1572, and he considers 
it likely that it was first introduced at least ten 

earlier. 

A little later, but quite independent of Spain, the 
potato made its second entry into Europe, this 
time into England. However, it did not come 
from Virginia, as is often stated; for it is not 
native there and was not introduced there until 
more than a hundred years later. Salaman is of 
the opinion that Sir Walter Raleigh should have 
the credit of being the first to introduce and plant 
potatoes in England, and that this was in 1586. 
There is as yet no absolutely conclusive proof of 
this very momentous event, but apparently the 
introduction’ occurred on two occasions, quite 
independently; in Spain and in England, the 
potato thence finding its way to the rest of Europe. 
In both cases, the potato derived ita origin from 
Peru, Bolivia, Ecuador, or Columbia, but scarcely 
from Ohile. 

We can obtain a knowledge of the early history 
of the potato and of its use in America from the 
chroniclers of the conquest and from the pottery 
found in preSpanish graves on the Peruvian 
coast. Seeing that the art of writing was unknown 
in South America, it is the archwological investi- 
gations alone that oan throw light upon the history 
of the country prior to the arrival of the Spaniards. 
The pottery thus plays a prominent part ; for 
the wonderfully shaped ware of the Peruvian people 
portrays human beings and animals, weapons and 
tools, scenes of everyday life, battles and religious 
ceremonies. ‘The pottery from Chimu, on the 
northern part of the Peruvian coast, is especially 
outstanding in virtue of ita ever-varying choice of 
motifs, vivid naturalism combined with a keen eye 
for artistio effecta and unsurpassed technical skill. 
be dated approximately, from the beginning of 
our era up ¢o the arrival of the Spaniards and the 
downfall of Inca in 1588. The Chimu ware is thus 
also the main source of our knowledge of the use 
of the potato in prehistorio times and of the 
religious conceptions attached to it. 

The -potato was oultivated in the highland 
valleys and plateaux of the Andes, but for alimatic 
reasotis it was not cultivated on the slopes towards 
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the coast or on the actual coast, that is, in the 
river valleys, which, separated from each other by 
stretches of deserts, were the only districts suitable 
for agriculture, especially for the cultivation of 
maize. Several types must have been raised at a 
very early date: tater alia, a hybrid form which 
was rather frost-hardy. It is very probable that, 
in ita native country, the potato has been cultivated 
for three millenniums. . 

It ia strange that only in the pottery of the 
coastline do we find reproductions of the potato. 
This is due to the fact that the highland ware on 
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the whole has no reproductions of either human 
beings, animals, or other objects. Thanks to the 
dry olimate—there is practically no rain—and the 
high nitrate content of the soil, everything that 
was deposited in the graves on the coast has been 
preserved. Even in the gravee dating from the 
oldest Chimu oulture has there been discovered 
pottery in the shape of potatoes and chpfio, that 
is, preserved potatoes. The manner of producing 
chuño, freezing, treading on the tubers spread on 
the ground, with the view of squeezing the water 
out of them, and dryilg, is to this day the same 
as thst described by the Spaniards four hundred 
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years ago, and was undoubtedly the same two 
thousand years earlier. Probably chufio is one of 
the first preserved foodstuffs that ever existed. 


Not until potatoes were cultivated and this method ` 


of preservation introduced could the Peruvian and 
Bolivian highlands feed a more numerous and 
permanent population. It is thus impossible to 
over-rate the importance not only of the potato 

' but also of chuño for man’s conquest of these 
territories. 

One of the theories upon which Salaman, fofinds 
considerable parta of his historical comments is 
that the Peruvian coastal population 4rossed 
the mountains from the South American primitive 
forests. This is connected with his opinions as to 
how man originally took posseesion of the con- 
tinent, and here the presence of chufio in the 
graves on the Peruvian coast plays a prominent 
part. Salaman considers that the immigrants were 
unable to penetrate the Isthmus of Panama or 
account of ite rain-foresta and its generally in- 
hospitable nature. In the event of their crossing 
from Central America to South America in canoes, 
chufio, which did not exist in Central America, 
would not have been found in the graves on the 
coast. Certainly the woods in the Isthmus of 


Panama are difficult to penetrate, and I know, 


from my own experience that this is truo with 
` reference to Europeans but not as regards the 
natives. Nor must the fact be forgotten that the 
whole Isthmus has from ancient times been inhabited 
by native tribes, and that even they have produced 
oultures of a high level. Furthermore, the Peruvian 
ooast was undoubtedly populated long before the 
potato was common food and before the culture 
flourished from which Salaman has obtained his 
archwological proof. This is demonstrated, inter 
alia, by the remains found after the primitive fisher 
population at Arica and other places. 
That ‘‘the original settlers reached South 
America via the great river systems of the Orinoco 


and the Amazon” is a hypothesis that remains to” 


be proved, and can be accepted only when farther 
reasons have been produced. According to 
Salaman, these early immigrants found little attrac- 
tion in the forest and, river districta anf made 
their way up the high Andes. The reason for their 
doing so he considers can be expressed “in the 
one word fear”, which would appear to be rather 
too simple an explanation, especially as the forests 
had quite a considerable Indian population which 
have produced rather highly developed culturea, 
suited to the conditions, and satiafactery for their 
existence. We are unsble to determine what 
occurred in a dim and distant past when South 
Ameriea was gradually becoming ‘populated by 
immigrants from the north. Weaker peoples were 
elbowed out by stronger ones; migrations and 
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displacements were continually ocourring due to 
various causes. Undoubtedly, the jungle and rain- 
foresta were not populated very extensively until 


comparatively late; primitive culture as well as - 


real civilization belonging to the dry territories. 
The above-mentioned Chimu vessels with potato 
motif, have been arranged by Dr. Salaman in 
certain groups with special reference to the motifs, 
theee groups also being chronologically se 
- from each other. Those dating from the oldest 
periog are mainly anthropomorphio, that is, having 
human shapes, but they display tuber-like parte 
in whigh the ‘eyes’ of the potato are represented. 


| 
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like form, are increasingly suppressed. During the 
Inca period, finally, there are seen only faint 
traces of the eyea, the potato-shape, too, having 
almost vanished. 

Dr. Salaman is of the opinion that the mutilation 
of the nose and lips ia a kind of ritual sacrifice. 
For reasons unknown, he assumes that “for the 
sake of the potato” the coastal population origin- . 
ally sacrifloed human beings, but that later they 
contented themselves with the mutilation, which 
was finally replaced by merely removing the upper 
lip. The Peruvian potato tuber issoften blood-red, 
with very deep eyes surrounded by a brow. 
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The majority portray human beings with mutilated 
faces ; nose and lips have been out off. The oldest, 
vessels are most severely mutilated; in the 
later ones the 
indicated, and finally it was limited to the removal 
of the upper lip. 

Later, thare appear no mutilations, though the 
pots maintain their anthropomorphic type, but 
with tuber-like projections and the stigmata of 
the potato eye. Gradually the human shape 
attracts leas and leas interest and the potato-shape 
becomes more and more predominant. During the 
Late Chimu period the realiam at last almost dis- 
appears : thus alsó the mutilations, aztd the tuber- 


mutilation is often merely’ 


According to Dr. Salaman’s hypothesis, the 
natives looked upon the eyes as a mouth from 
which the new buds stood out like teeth. As the 
potato-spirit had to be given new strength to 
replace what ‘had been consumed, this would be 
accomplished by a sacrifice which in some manner 
was connected with the potato’s most important 
part. Expérience had taught the native that the 
bigger the mouth’ and the more prominent the 
teeth, the richer was the crop. By removing the 
lipa and denuding the teeth of the sacrifice, the 
resemblance to the potato mouth was created, and 
the potato-sfirit oould net be imistaken as to 
what was expected from him. 
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I regret to say that I can scarcely follow, and 
still less agree with, these views. We do not know 
the part played by the potato in the household of 
the coastal population, nor’ do we know whether 
or not ohufio was present in the graves of pilgrims 
from the mountains. It certainly seems very 
improbable that the coastal population should 

-have made sacrifices to the potato-spirit operating 
in the highland districts, with which they had 
nothing to do but to purchase his products. There 
are, Moreover, numerous vessels portraying muti- 
lated faces whith have nothing whatever to do 
with the potato, and which medical specialists 
have presumed.to represent morbid changes, inter 
alia, syphilis. It would not appear very remark- 
able that, in their art, which need not always be 
of a magio character, the natives found reason to 
exprees a resemblance between a face deformed 
by a disease and the potato, which resemblance 


certainly may be striking. 
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As a support for his theory, Dr. Salaman has 
collected a large number of instances of sacrifices 
and ceremonies of various kinds connected with 
the setting and harvesting of potatoes from the 
discovery of South America to the present day. 
These rites subsist as an echo of ancient times, 
but they do not prove that the coastal people 
sacrificed human beings to the potate-spirit, or 
that the mutilation portrayed by the pote is an 
expression of a fertility rite. 

Dr. Salaman’s studies overflow with interesting, 
personal working theories, which, however, in 
many cases cannot very well be made tp agree 
with our knowledge of the customs of the South 
American natives. It is indeed very satisfactory, 
though in many cases one may feel sceptical of 
the results, that an important problem is discussed 
80 extensively without considering ordinary archmo- 
logical and ethnological methods and with fresh 
points of view. 


News and Views 


Sir Richard Gregory, Bart, F.R.S. 

A PEBIOD of forty-five years is but as a day m the 
life of a State; it ia a large fraction of the life of 
one man. Yet, as will be sean from the first artiole 
in this issue, it represents the period durmg which 
Sir Richard Gregory has been associated with 
NATURE; and samce 1919 he has governed the 
policy of the journal, which has become intimately 
associated with his name. His retirement will come 
as & shock to many readers, and it will be a loes to 
all that bie great qualities of leadership, matured by 
long association with the journal, will no longer be 
directly available to us. In his measage to readers 
of Narung, in the present iasue, he has stated in his 
own inimitable fashion the policy that has ever 
guided and encouraged his labours for science and 
for humanity, and there is no need to elaborate 
them here. They may be summed up in two phrases : 
a clear recognition of the importance of the reactions 
of advances in science on the well-being of the com- 
munity, and intense faithfulness to the ideals of the 
freedom of learning and ita independence of national 
boundaries, of caste and of creed. 


Naruse, probably more than any other periodical 
of ita age and status—it will shortly celebrate the 
seventieth anniversary of its birthday—has preserved, 
a conmstency of outlook which has wi rather 
than changed fundamentally with the changing years. 
This is in great measure due to the wisdorfi and fore- 
aight of the two editor, Sir Norman Lockyer and 
Sir Richard Gregory, who have for so long & period 
guided ite fortunes. Sir Richard, in particular, 
clearly perceived the increasingly large share which 


of the community, and, the corresponding mcrease m 
the responsibilities of the man of science towards 
thst community whose fate may—nfy, will—be 
determined by the use, or misuse, of the powers that 
he puts mto ita hands. These views have, of late 
years, bean elaborated with increasing force in 
these columns, and the world at large is deeply 
„indebted to Sir Richard Gregory for the vigour and 
olarrty with which he has expounded them. Huis 
retirement from active participation in NATURE will, 
wo trust, release him for yet further public work for 
the advancement of orvilization and progressive science. 


Sir James Jeans, O.M, F.R.S. 

THR appointment by His Majesty the King of Sir 
James Jeans to the Order of Merrt is a well-deserved 
reward for outstandmg work m mathematical physic# 
and astronomy. Jeans’s earliest mvestigations were 
concerned with the dynamical theory of gases; by 
the use of generalized co-ordinates, he gave a rigid 
proof of Maxwell’s law of distribution of molecular 
‘Velocrties, and of the theorem of equipartition of 
energy. He also mproved the theory of viscosity 
and made important contributions to the theory of 
radiation and of quanta. When a pupil of Sir George 
Darwin, he had become interested m the difficult 
problem of the stability of the pear-shaped form of 
rotating, incompressible, gravitating fuid. Darwin, 
Pomecaré and Liapounoff had discussed this with 
discordant results. By a masterly piece of analysis, 
carried to a third-order approximation, Jeans was 
able to show that-this form was unstable. Hoe then 
turned to the more difficult problem, which is of 
greater importance for cosmogeny, of e rotating 


science was bound to take in moulding the scoial hfe - mass of compressible fluid, and showed that for a 
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density greater than a oertain critical value, the 
behaviour is generally similar to that of the incom- 
preasible ftuid, but that for lower densities equatorial 
break-up, by ejection of matter from the equator, 
will occur. These results were applied to the evolu- 
tion of the solar system, binary stars and spiral 
nebula in an essay that was awarded the Adams 
Prize m 1916. The conoeption of gravitional in- 
stability as a cause of the separation of primitive 
material was due to Jeans. In his important investi- 

* gations in stellar dynamics, the methods that he had 
devel®ped for the kinetic theory of gases were applied 
to the stars. ‘ i 


Ix recent years, Jeans has written a number of 
popular books on astronomy and physics which 
have had a world-wide circulation and have done much 
to create an interest in the more recent developments 
in these branches of science. Jeans served as 
secretary of the Royal Society from 1919 until 19029, 
and as president of the Royal Astronamical Society 
from 1925 until 1027. He received a Royal Medal 
of the Royal Somety in 1919 and the Gold Medal 
of the Royal Astronomical Society in 1922. He was 
president af the British Association in 1934, and 
president, of the Indian Science Congress at its 
jubilee meeting in 1988. 


New -Year Honours 


. TH following names of men of science and others 
® associated scientific work also appear in the 
New Year Fionours list: Baronet; Hon. Surgeon 
Commander J. D. Pollock, for benefactions and 
services to education. G.C.M.G.: Lord Hailey, 
diregtor of sho: African Kassaroh Hurvey: G.C.V.0. : 

Sir John Reith. GBA.: Nir Frenk Smith, 


Secretary of the Department of Scientific and 
Industrial Research, 


Knights : The Hon. Walter Gordon Duncan, president 
of the Royal Agricultural and Horticultural Society, 
South Australia; Prof. W. W. Jameson, dean and 
profeasor of public health, London School of Hygiene 
and Tropical Medicine ; Prof. R. Robmson, Wayn- 
ffste professor of chemistry in the University of 
Oxford; Mr. Will Spens, master of Corpus Christi 
College, Cambridge ; Prof. R. G. Stapledon, professor 
of agricultural botany, University College of Wales, 
and direqjor of the Welsh Plant Breeding Station, 
Aberystwyth. O.B.: Mr. A. T. A. Dobson, fisheries 
sooretary, i of Agriculture aod Fisheries. 
OMG. : Mr. J. N. Oliphant, director, of the Imperial 
Forestry Institute, Oxford. C.B.: Dr. W. Burns, 
agricultural expert to the Government of India m 
the Imperial Council of Agricultural Research 
Department ; Lieut.-Colonel Q. Covell, director of 
the Malaria Syrvey of India; Mr. A. C. Hiley, chief 
conservator of forests, Bombay; Mr. H. B. Dunnioliff, 
chief chamist, Central Revenues Chamical Barvice, 
and principal of the Government College, Lahore ; 
Lieut.Colonal É. W. O’G. Kirwan, profesedr of 
ophthalmic surgery, Afedical College, Calcutta, Bengal. 
0.B.B. : Mr. W. F. Brown, chief mineral adviser to 
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the Commissioners of Crown Lands, member of the 
board of governors of the Imperial Institute and of 
the Institute’s Advisory Council on Minerals; Dr. 
A. §. Griffith, bacteriologist, Medical Research 
Council; Mr. R. P. Nicholson, lately secretary of 
the Royal African Society; Mr. F. O. Starling, 
assistant secretary and director of the Petroleum 
Department, Mines Department. 


OB H#.: Prof. W. E. Agar, professor of roology, 
University of Melbourne; Dr. H. R. Angell, sanior 
pathologist of plant industry, Council for Scientific and 
Industrial Research, Commonwealth of Australia ; 
Lieut.-Colonel K. R. Krishnaswami Ayyangar, lately 
director of the Pasteur Institute of Southern India, 
Coonoor; Mr. B. E. Frayling, chief inspector of 
tomes, Tanganyike Territory; Mr. P. A. Godwmn, 
director of surveya and lands, Sierra Leone; Mr. 
D. K. 8. Grant, conservator of foresta, Tanganyika 
Territory ; Prof. C. J. Hawkes, professor of engineer- 
ing, King’s College, Newoastle, member of the 
Departmental Committee on the Exammation of 
Engineers in the Mercantile Marie, 1937; Mr. 
W. F. Higgins, secretary of the National Physical 
Laboratory, Department of Scientific and Industrial 
Research ; Mies Hilda Matheson, secretary to the 
Afrioan Research Survey; Mr. T. Rowatt, director 
of the Royal Scottish Museum; Mr. J. E. A. 
Wolryche-Whitmore, for services to agriculture in 
Kenya. M.B.E.: Mr. D. O. Drummond, deputy 
conservator of forests, United Provinces, India ; Mr. 
R. T. M. Hayter, assistant director of the School of 
Tropical Medicine and resident medical officer, 
Carmichael Hogprtal, Calcutta, Bengal; Mr. O. H. C. 
Shelswell, lately personal asaistant to the chief 
conservator of forests, Madras. 


Captain B. S. Cohen, O.B.E. 

CAPTAIN BERTRAM 8. Conan, who retired from the 
poet of staff engineer m charge of the Post Office 
Research Station at Dols Hill, London, at the end 
of December, has been for forty years improving 
instruments and developing methods used in tele- 
phony. He jomed the National, Telephone Co. in 
1896, the year in which the Post Office bought the 
long-distance telephone lines throughout the United 
Kingdom. As early as 1900, when Sr Oliver Lodge 
demonstrated his hornless loudspeaker before the Insti- 
tution of Electrical Engineers, Cohen was one of the 
first to recognize the clearness of the articulation of the 
device, the faithful reproduction of radio telephony 
groatly impreasing him. In conjunction with G. M. 
Shepherd, he did excellent work in applying some of 
Heaviside’s work to long-distance transmission over 
telephone lines. With impressive thoroughness, they 
evaluated thg solutions of the very lengthy and 
difficult equations, sometimes involving inverse 
hyperbolic functions, which were continually arising 
in their experimental work. Cohen contributed a 
paper to the Physical Society in which he discussed 
the alterations in the everyday solutions due to the 
fact that the ‘constants’, such as ths resistance, m 
some of the differential equations were really vari- 
ables, and the solutions consisted gf terms halving 
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different frequencies. He received the O.B.E. for the 
excellen? work he did in telephony during the Great 
War. The Institution of Electrical Engineers awarded 
him the Fahie Premium and an ‘extra’ premium for 
two of his papers ; he is now president of the Meter 
and Instrument Section of the Institution. He leaves 
the Post Office with the good wishes of all his col- 
leagues. 
South Africa's ‘Men-Apes’ 
Tua chief findings of a report on the teeth of the 
fossil ‘men-apes’ of South Africa by Prof. W. K. 
and Dr. Milo Hellman of the American 
Museum of Natural History, New York, whioh are 
cited in a communication by them in another column 
of this issue of NATURE (see p. 25) tend both to oan- 
firm, and at the same time to extend, the implication 
of Dr. Broom’s diagnosis of the human affinities of 
his recently discovered relics of new types of fossil 
prehominids. As a result of a personal inspection of 
the finds, these two authorities, whose judgment 
carries conclusive weight in view of their experience 
in the examination of the dentition of fossil ape- 
forme from the Himalayan tertiary deposite, give ib 
as their considered opinion that ‘the dentition of the 
adult forms described by Broom present many 
transitional or annectant conditions between the 
pithecoid and human stages”. They go on to support 
and illustrate this pronouncement by reference to 


details of the dentition of ane of these forms, namely ` 


Plestanthropus. For example, a canine of the female 
specimen is said to “require but little additional 
modifloation to attain the human status’. What, 
however, is of special signifloance is that Prof. 
Gregory and his colleague find in the Indian fossil 
forms transitional stages leadmg to the almost 
human premolar of Plesianthropus, while another 
tooth of the South African type takes an inter- 
mediate position between Sivapitheous, one of the 
fossil anthropoids from the Siwaliks, and Peking man. 
A further significant suggestion, based, on comparative 
evidence, is that the general condition of the teeth 
points to a stage of transition from the frugivorous 
habite of the ape to the omnivorous habits of man. 


Phylogeny and Chronology in the Descent of Man 
Ir may be noted that the canclusions at which 
Prof. Gregory and Dr. Hellman have arrived in 
regard to the dentition of the South African fossil 
men-apes by no means dissipate, but rather intensify, 
the chronological difficulties which, as has been 
pointed out previously, arise from these discoveries 
and from the inferences drawn from them by Dr. 
Broom. A phylogenstio succession is in process of 
being established in South Africa which chronolo- 
gically ia at variance with—that is, is ‘later in time 
than—the chronological position assigned on geological 
and palsontological evidence to early typé&, definitely 
human in character, found elsewhere, such as, for 
example, Peking man. In other words, this South 
African series is too late in date for inclusion in the 
human phylum, end must belong to an analogous 
line ° of development which ultimately dies out. 

° 
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Is tbis connexion, referenco may be made to a 
communicstion which has been received, from Prof. 


Franz Weidenreich, of the Cenozoic Research Labora-- 


tory, Peiping, who directa attention to the fact that 
he had already arrived at the conclusion from the 
Sinanthropus findmgs that the adoption of the 
upright posture and gait had preceded the decisive 
changes of brain and dentition; and he goes*an to 
suggest that the parts upon which Dr. Broom relies, 
especially the lower end of the humerus, are not so 
strikmgly different from those of modern chimpanzees 
as are the shafts and proportions of the long ones. 
In regard to the chronological problem in particular, 
he refers to two communications by hi , one 
appearing in Btomorphosis (1, 1; 1938), and the other 
presented to the Congress of Anthropological dnd 
Ethnological Sciences, Copenhagen (1938), in the 
course of which the discrepancy between the mor- 
phological and the chronological sequences of 
hominid remaina is set out in detail in relation to 
geographical distribution. The interpretation of the 
evidence put forward by Prof. Weidenreich in an 
attempt to reconcile the two series, is that we must 
not look for a single place of origin in man’s evolution, 
but that there must have been at least four centres 
in which the lme of man has developed jndepen- 
dently: south-eastern Asia, giving rise to the 
Australian type of modern man; eastern Asia, 
giving rise to the Mongolian ; Africa, where Rhodesian 
man filiates with the Negro; and Palestine of 
western Asia, from whioh the European type origm- 
ated. Hoe is careful to point out that $hib polyosntric 
evolution of man dogs not imply a polygenetio 
origin. ; ' 
The Kut Barrage Irrigation Scheme 

Tum last day of 1988 was notable in the sphere of 
civil engineering operations by reason of the oom- 
pletion of an important four-year undertaking (begun 
in December, 1984) which has comprised the- oon- 
struction in Iraq of a barrage, 1,500 ft. long, across 
the River Tigria, and, as an adjunct, of an irrigation 
canal, 2} miles in length and 280 fb. wide, with a 
head regulator to control the flow of water down the 
Gharraff River. The object of the Government of 
Iraq in executing the work is to bring mto cultivation 
extensive areas of land on both sides of the Shatt-el- 
Gharraff from Kut to Ur, between the Rivers Tigris 
and Euphretes, an the traditional site of the Garden 
of Eden. Previously, supplies of water have been 
eavailable for the Gharraff River only durin periods 
of flood in the Tigris; henceforward, the Kut 
Barrage will retain the water of the Tigris and cause 
it to flow at all seasons along the diversion canal 
into the Gharraff River. The barrage has fifty-six 
aluice gates, each 20 ft. wide, to control the rate of 
flow, while a navigation lock will enable river craft 
to pase the obstruction and maintain the serviod*of 
boats between Bagdad and Basrah. The formation 
of the canal involved. the excavation of 1,600,000 
cubic yards of mgterial and the employment of 2,500 
Arabs and Kurds. In addition, 250,000 cubic yards of 
concrete placed in the batrage. The regulator 


at the heed of the canal is equipped with seven sluice 


s. . 
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. ` gates, each 20 ft. wide, and there is a small navigation 
lock. The constructional operations were seriously 
hampered in November 1936 by extensive rains, 
which produced the highest flood an record an the 
Tigris for that season of the year, and rose with such 
unprecedented rapidity that the works were entirely 
imundgted and brought,to a standstill. A further 
difficulty was the extraordinary range of temperature, 
which varied from freezing point in winter to 125° F. 
in the shade in summer. The engineers for the undar- 

ing were Messrs. Coode, Wilson, Mitchell and 
V -Lee of Westminster, and the contract was 
entrusted to Messrs. Balfour, Beatty and Co., Ltd., 
of Lanéon. 


School of Oriental Studies 

Tum School of Oriental Studies ‘im the University 
of London, it is stated in the report of the Governing 
Body for the academic year 1987-38, will vacate the 
premises at Vandon House, Westminster, now in 
temporary occupation, for the new building on the 
Bloomabury site of the University, in March 194]. 
Owing to the inconvenience of present arrangements, 
removal at the earliest possible date has become 
imperative. At the moment, not only has the library 
to be heused in another part of Westminster, away 
from the academic ahd administrative work of the 
School, but also a largo part of the collection of 
Chinese and Far-Esstern books, some 16,000 in 
number, brought together by the late Sir Reginald 
F. Johnston, profesor of Chinese in the University 
6f ‘London, and presented to the library by his 
executrix, cannot be utilized and must be kept in 
store. The work of the School, which covers a wide 
range, now .inoludes in addition to the study of 
languages, lectures on the religions of the Orient, 
Indian art, archmology, and philosophy, Burmese law, 
history, and economios, Buddhist law, and Indian 
social welfare. In the school of languages during the 
academio year instruction was given in Arabio, 
Persian, Sanskrit, Maley, Hindustani, Chinese, 
Japanese, and Burmese, tho number of studenta in 
each being in the order named ; while in the African 
Department there were students in such little known 
tongues as Efik, Ibo, Lunyoro, Shona, Tswana, Twi, 
Yao, Yoruba, and Zande. The extent to which 
these facilities are appreciated is shown by the fact 
that there were in 1987—38, 85 full-time studanta, 94 
part-time, 197 occasional, and 78 inter-collegiate 
student, making 449 in all, an imcrease of 31 on, 
the numbers of the preceding year. Since the death 
of Sir Montague Butler, chairman of the governing 
body, in March last, Lord Harlech, formerly Seore- 
tary of State for the Colonies, has accepted that 
office. 

Ggological Museum: Recent Acquisition 

Rscsnt additions to the oollections of the Geo- 
logical Museum include a number of specimens of 
beautifully banded pmk rhodochrosite, from Minas 
Oapillitas, Catamarca, Argentina? This mineral, 
which is the carbonate of sino, ja of a rich pink 
colour, the specimesia being of stalactite formation. 
Although previously employed a8 e serħi-precious 
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stone, ite use has hitherto been relatively rare : but 
rhodochrosite from the same source as the Museum 
specimens was recently utilized in London under the 
name of ‘Inos Rose’, in various Christmas gifts, to 
form an mlay at the edges of white marble-onyx 
cigarette boxes, and in similar ornamental work m 
which malachite or ‘lapis lazuli is frequently used. 
The mineral was collected by Dr. Frans Mansfeld 
from an old mine, until recently deserted, situated 
at an altitude of about 10,000 ft., in the Andes. The 
Museum has also received as a gift from Mr. T. O. F. 
Hall a small collection of specimens of alluvial gold 
from Abyssinia and Korea. The Abyssinian speci- 
mens include a sample of gold dust, associated with 
particles of iron ore, in & feather quill, as brought in 
by the natives. Other acquisitions include two very 
fine stalagmitic and stalactitic specimens of melan- 
terite (ferrous sulphate) from Millclose Mine, War- 
rencar, Derbyshire, presented by Prof. W. Q. Fearn- 
sides; and a large orystal of corundum or impure 
ruby some five inches in length and three inches in 
diameter. A number of specimens of seepages of 
mineral oil found associated with British coal-seams 
have also bean placed on exhibition. 


Articulation of Secondary with University Education 

Tua United States Office of Education has issued 
a report, entitled ‘Some Factors in the Adjustment 
of College Studente”, of elaborate investigations of 
university entrance conditions in relation to the 
varying needs and capacities of individual students. 
Seven factors have been studied: articulation of 
high-school and university subject areas, extra- 
curricular activities, lapse of time between leaving 
high school and admission to university, age on 
admission, high-school marks, aptitude and achieve- 
meant test results, effect on university studente of 
simultaneously engaging in gainful oocupetions. It is 
suggested that university courses be mado to fit 
entering students either by dovetailing them with 
the high-schoo] courses or ‘by setting up & few broad, 
comprehensive courses which challenge the interest 
and ability of the student” as in the University of 
Chicago (the humanities, the social sciences, the 
physical sciences, and the biological scienoes). The 
report concludes with a formulation of the followmg 
desiderete : a more comprehensive system of record- 
keeping in the high-school for use in guidance of 
students; utilization by universities in admitting or 
guiding the student of as many items of knowledge 
concerning him or her as possible and, to this end, 
the provision by them of faoilities for testing and 
interviewing them ; integration of the work of the 
high school and the university through facilities for 
studenta of different levels of general scholastic 
aptitude ; amd shepherding of studenta into particular 
courses in accordance with ther past achieve- 
ments. č e 


Library Service in the United States 


A BEFORT on library service, prepared by C. B. 
Joeckel for th Advisory Cognmittes’ on Education. 
has been issued by the U.S. Government Printing 
Qffice.” The survey indicates that ,tho total Ifbrary 
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resources of the United States are great but are 
unequally distributed among the major geographic 
regions, the different population groups and the 
various Kinds of library service. In all types of 
library service the north-cast and the far west are in 
a preferred position, while the southern regions are 
definitely inferior. Urban population is much better 
served than rural areas, and the library needs of the 
scholar and the student are usually better supplied 
than those of the general reader. Again, more than 
four fifths of public libraries in the United States have 
incomes of lees than the lowest limit usually defended 
as efficient and only four per cent have moomes of 
more than 25,000 dollars, the minimum inoome for an 
efficient library tmit, according to some investigators. 
Contro] over the many types of libraries ia dispersed 
among the Federal, State and local Governments, and 
between public and private educational authorities. 
Only a small beginning has been made in the planned 
integration of the library resources of the nation. 
The library services of the Federal Government 
itself are generally excellent, but could be improved 
and extended at relatively moderate cost; and the 
report details ways in which the Federal: Govern- 
ment could improve the general situation by im- 
proving the organization and national services of ite 
own. libraries, by assistance in the development of 
regional library service and by grants-in-aid to 
libraries. z 


Mortality Rates in the ‘Depressed Areas’ 

Is a report entitled “A Study of the Trend of 
Mortality Rates in Urban Communities of England 
and Wales, with Special Reference to ‘Depreased 
. Areas’ ” (Reps. on Pub. Health and Med. Subjects, 
No. 86. London : H.M. Stationery Office. 1s. net), Dr. 
Lewis-Faning gives the resulta of an investigation on 
the effect of trade depreasion on the national health. 
Such investigation must be based upon mortality 
rates, as complete statistics of sickness rates are not 
available. Standardized death-rates of all the county 
boroughs within the depreased areas were calculated, 
and were compared with the standardized rate of 
mortality for the whole country and with that of a 
group of county boroughs in prosperous areas, for 
the same periods. Dr. Lewis-Faning’s conclusion is 
that there is no evidence from the trend of mortality 
rates from all causes of death that the health of the 
population of the depreesed areas of the North and 
of Wales has been unfavourably affected by the 
economic depreesion. Excessive mortality these 
areas certainty have, both when compared with 
Engiand and Wales as a whole and with other sections 
of the country, but this excess is not peculiar to the 
years of depression ; rt has been a consistent feature 
of the depressed areas for at least the past twenty 
years. It is possible that there are a fow exceptions 
to this general conclusion, and in Merthyr-Tydfil the 
mortality experience in respect of tuberculosis 
presents grounds for misgiving, but the evidence as a 
whole is strong testimany of the guocbes of national 
and local efforta to mitigate evils of great magni- 
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Rural School Hygiene in France 

` L. Faurs-Munwr (Thése ds-Paris, No. 276; 1938) 
states that the organization of rural echool hygiene 
in France is practically dependent upon the local 
authorities, especially as regards financial support. 
Much more attention, therefore, is given to the subject 
of school hygiene in large urban communities than 
in country districts. At the present day, the rural 
school in France is very much behind the times as 
regards progress in hygiene. The buildings are often 


in a state of decay and without proper sagitary 


annexes. The health of the school child is not properly 
cared for, and instruction in the theory of hygiene 
is quite inadequate. In oertain oo Histricts 
medical inspection scarcely exists, and even whea it 
is provided, the medical man is not properly supplied 
with what he requires. M. Faure-Muret maintains 
that school hygiene should assume a far more 
importent place in rural areas than in towns, as the 
conditions of life in the country, in spite of a certain 
number’of favourable natural conditians, are inferior 
to those of life in towns. Urgent measures are needed 
for the benefit of the race. 


Garden Plants from Equatorial East Africa, 
-ENGLISH gardens owe much of their present floral 
beauty to planta of other geographical regions, 
brought by botanical explorers. It is perhaps rather 
surprising that the flora of high mountains m 
equatorial East Africa has as yet ade no such 
contribution to European horticulture. Mr. Patrick 
M. Synge has shown, moreover (J. Roy. Hort. Soo., 
83, Pt. 10, Oct. 1938) that many planta of this region 
are also found in the English flora. It is therefore to 
be expected that the more striking indigenous 
flowering planta of Ruwenxori, the ‘Mountains of 
the Moon”, and Mt. Eglon, might prove amenable to 
cultivation in our more temperate latitudes. Mr. 
Synge indicates some of the more promising of these ; 
species of giant Lobelia, arborescent Senecio, Heli- 
chrysum (everlasting), Impatiens, Hyperioum, Eni- 
phofia, and others. Same species, as Kniphofia 
Snowdenii, are already to be found in the catalogues 
of enterprising nurserymen, and Mr. Synge’s illus- 
trations give potent promise of many other striking 
plants. 


The Physical Society’s Annual Exhibition 
e T= Catalogue of the twenty-ninth Annual Exhibi- 
tion of Scientific Instruments and, Apparatus held at 
the Imperial College of Science and Technology on 
January 8, 4 and 5 by the Physical Society covers 
241 pages, 187 of which are devoted to trade exhibits, 
and 37 to research and educational exhibits (1 Lowther 
Gardens, 8.W.7. 18.6d.). The two discourses were de- 
livered in the large lecture theatre, on January 3 bydr. 
J.D. Oockeroft on “The Cyclotron”, ant an January 4 
by Mr. O. 8. Wright on “Polar GeophysicakResearch’’. 
The number of firms exhibiting is slightly larger than 
last year, but the’research and educational section is 
somewhat leas. In the trade section the name of the 
firm and thb number of the stand are given at the 
head of each page; and the index gives under each 
oa , 7 
s 
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instrument mentioned the pages on which descrip- 
tions of such instruments will be found. Some of the 
illustrations are not very informatrve, while others 
show internal details by cutting away aoe and 
a few give wiring diagrams. 


Archeological Investigations in Turkey 
A BEPORT of results of the continued excavations 
of the Neilson Expédition to Turkey of the University 
, of Liverpool on the site at Mersin in Southern Turkey, 
the discovery of the remains of a fortified, 
city, of which the architectural structure is remark- 
able (Ths Times, January 8). The gateway is flanked 
by towéra; and a defensive wall is pierced by a 
range of narrow windows. Piles of improvised 
missiles be at hand. .The whole city was destroyed 
by’ fire while still m occupation ; and the contents 
of the buildings, which include a pelace, are said to 
be complete, though much burned by fire and broken. 
These remains were encountered at a depth of twenty 
feet below those of. the Hittite city brought to light 
` by the expedition last year. They are assigned to a 
date at about 3600 B.C. 


Earthquake near Japan 

Tus B.S. Coast and Geodetic Survey, in oo- 
operation with Science Service and the Jesuit 
Seiamological Association, has made a preliminary 
determination of the epicentre of the earthquake of 
e November 22, 1088, 1 h. 14:1 m. G.C.T., and finds 
* it to be situated in latitude 87° N., longitude 142° E 
This was made posible by reports from the seismo- 
logical stations at Honolulu, Manila, Zikawei, Victoria, 
Georgetown, Fordham, Sitka and Philadelphia. This 
epicentre is under the bed of the ocean to the north- 
east of the main island of Japan, and is near the 
epicentres of the shocks of November 5 and 6, which 
were lat. 88°N., long. 141°E., and lat. 36°N., 


long. 144° E. respectively. 
Earthquake in Belgium 

THERE was an earthquake during the evening of 
December 80, with epicentre in the viomity of Spixhe, 
near 8pa, which caused the collapse of chimneys and 
mpved furniture but caused no casualties. This 
recalls the ‘earthquake of June 1], 1938, which prob- 
ably had an epwentre somewhat to the north-west 
of the present one, and was felt in England, France, 
and Germany as well as in Belgium (Natuas, 141, 
1090; 1988). The other epicentre near the present 
one was located m the International Seismological 
Summary as lat. 51° N., long. 6° E., which is to the 
north-northeast of the Spixhe shook and just inside 
the borders of Germany. Earthquakes occurred from 
the German epicentre on January 5, 1926, and 
January 14, 1928. 
` Announcements 

Wa regres to announce the deaths of Mr. Emile 
Mond, honorary treasurer of the Chemical Bociety 
and of the Faraday Society, on January 1, .aged 
seventy-three years; and of Prof. Victor Grégoire, 
professor of botany in the University df Louvain, 
on December 12. aged sixty-eight yearg. 
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Pror. Eswak Haunrzarnune, director of the 
Observatory and professor of astrophysics in the 
University of Leyden, has been elected correspondant 
of the Section of Astronomy of the Paris Academy 
of Sciences in succession to the late Dr. W. W. 


Campbell. 


Awona the recent medal awards of the Royal 
Horticultural Society are the following: Victoria 
Medal of Honour to Dr. W. F. Bewley, Mr. H. R. 
Darlington, Mr. F. G. Preston, and Mr. G. Reuthe ; 
Veitch Memorial Gold Medals to Mr. M. B. Crane 
and Miss I. Preston. 


A ENTRE for aeronautical studies and research 
has recently been founded at Milan by tho Italian 
Ministry of Aeronautics. 


Tum University of Porto Alegre, with the support 
of the Federal Government of Brazil, has decided to 
erect a hospital including a pathological institute. 


Tua Cornell University Medical College, New York, 
has received from the Jane Ooffin Childs Fund for 
Medical Research the sum of 4,500 dollars for experi- 
mental investigations of leukemia with special 
reference to extra-chromosomal factors. The research 
will be carried out by Drs. O. L. Opie and J. Furth, 


of the Department of Pathology. 


Tum Government Health Service of the Dutch 
East Indies has instituted an investigation among 
medical practitioners as to their experience with 
medicinal plants. This will be carried on at the same 
time that the Commission on the Commerce of 
Medicinal Herbs is conducting a botanical and 
pharmacological analysis and a series of technical 
experiments in the cultivation of such plants. 


Tum Hellenic Travellers’ Club has arranged a tour 
on March 18-April 7 to sites of medical mterest in 
Greece. At Epidaurus, Prof. G. E. Gask will lecture 
on the cult of AMeculapius, and visita will also be 
paid to Cos, where the school of Hippocrates flourished, 
Cnidos, Pergamos, the home of the school of Galen, 
Athens and Mycens. Further information can be 
had from the Secretary, 3 Albany Courtyard, Picca- 
dily, W.1. 


--Tra Royal Academy of Sciences of Turin announces 
that the thirty-first award of the Bressa Foundation 
Prize will be made durmg 1941. The prize, of the 
value of 9,000 lire, will be awarded to the man of 
soience, either Italian or foreign, who, in the opinion 
of the Academy, shall have made the most notable 
and useful discovery or produced the most important 
work during t&e period 1987—41 in any of the following 
branches of science: physical and experimental 
science, naigiral sciences, pure and applied mathe- 
matics, chemistry, physiology, pathology, geology, 
history, geography and statistios. Authors who wish 
to have their work considered are invited to send 
copies, which must be printéd, to the secretary of 
the y, Via Maria Vittorio 3, Torm, not later 


E $l, 1941. R273 ° 
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Letters to the Editor 


He cannot undertake to return, or to 


The Rditor does not hold himself responsible for opinions 
correspond 


expressed by his correspondents. ie, 
with the writers of, rejected manuscripts 


$ intended for this or any other part of NaTuRs. -No notice is taken of anonymous communications. 
NOTES ON POINTS IN BOME OF THIS WEEK’S LETTERS APPHAR ON P. 29. 


CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THHIR COMMUNICATIONS. 


Estimation of Vitamin A 
Eanty im 1987, the results of biological and 
spectroscopic téete for the vitamm A content of a 
specimen of halibut liver oil and of a concentrate 
prepared from it were published in Naruns’. Ten 
laboratories participated, in this co-operative experi- 
ment. It was hoped that by enlistmg so many 
groups of workers the uncertainty of the biological 
resulta, due to the error inherent in the biological 
technique, would be minimized, and that an authorita- 
tive pronouncement could be made on the magnitude 
of the value for the conversion factor relating the 
results obtained By spectropbotometeie and biological 
methods. Asa t, a value of 1,470 was reported 
for the halibut liver oil, whilst that for the concentrate 
was lower, lying between 1,000 and 1,200. Spectro- 
scopic control carried out on the materials distributed 
for the feeding tests indicated a satisfactory degree of 
stability for the ov, but the concentrate deteriorated 
during the period occupied in the work by an amount 
sufficient to account for the lower value. 
The value 1,470 then communicated as the con- 
version factor for the sample of halibut liver oil was a 
rovisional one, since the resulta had not been sub- 
jected to statistical analysis. Since then, the statistical 
analysis has been completed by Dr. J. O. Irwin, of 
the London School of Hygiene and Tropical Medicine, 
who gives the final figure for the conversion factor 
for this specmmen of halibut liver oil as 1,570. This 
result, therefore, agrees remarkably well with the 
value 1,600 provisionally adopted by the Second 
International Conference on Vitamin Standardization 
(1984). 
The experiment did not, however, dispose of 
but well-acoredited results obtamed in the 
course of independent attempts to redetermine the 
conversion factor. One very mmportant Instance was 
that of the United States Pharmacopaia reference 
cod liver oil, adopted as subsidiary international 
standard for vitamin A at the 1934 International 
Conference. The value reported in 1984 for this oil 


for B1% 328 mu was 1:44, as determined from the 


average result of tests by four sets of individual 
workers, or 1-58 according to Morton and Edisbury 
(see ref. 2, Table IV, p. 80), who are responsible 
for the spectrophotometric estimations in the present 

t. The biological potency assigned, to the 
oil at that time was 3,000 I.U. per gm., representing 
the average of resulta collected from njne different 
laboratories by Dr. E. M. Nelson. The individual 
values from 2,400 to 8,725 I.U. per gm. 
(ref. 2, p. 88). The conversion factor for this oil ab 
shite Gino yeu aide fore 2,080 or 1,900, according to 
the value accepted for the contemporary spectro- 
photometric estimation. Materials tested, against 
his oil have iso tended to show high conversjn 


factors of about 2,000 ; it seemed essential, therefore, 
that this oi should be subjected to anather oo- 
operative test. 

A fresh sample of the oil was kindly contributed 
by the Committee of Revision of the U.S. Pharma- 
copm@ia, and teste similar to those desaribed for the 
previous experiment! were made. The same pre- 
cautions were taken to secure uniformity in dilution, 
and spectroscopic oriteria were used to check the 
stability of the solutions used for the biological experi- 
ments. A special dilution of the international B-caro- 
tene standard was prepared, as before, by the Depart- 
ment of Biological Standards of the National Institute 
for Medical Research. The dilution of the U.8.P. 
reference oil was made by Dr. R. A. Mortop and Dr. 
J. R. Edisbury of the University of Lrverpool, who 
also made all the spectrophotometrio testa. 

Ten laboratories took part in the biological tests. 
The stability of the solutions used for the biological 
testa was satisfactorily maintained throughout. ° 

The biological values obtained by the individual” 
laboratories were submitted for statistical examirfh- 
tion to Dr. J. O. Irwin, who reported that they ranged 
from 1,384 to 3,270 I.U. of vitamin A per gm.; 
six of the ten values lay between 2,200 and 2,600 I.U. 
per gm. and the weighted mean was 2,619 I.U. per 
gm. The mean limits of error per experiment 
(P = 0-99) were 78 to 187 per cent. 


The value of W1% $28 my for the unsaponifiable 


fraction of this particular sample of the U.8.P. 
reference oil was 1-44. The conversion factor, as 
determined in this test, is therefore 1,820. Š 

If the result of this experiment is ted, and 
the present biological potency for the U.8.P. oil is 
taken as 2,619 I.U. per gm. instead of the aooe 
8,000 I.U. per gm., it is olear that the biological 
value of all substances tested against the U.8.P. oil 
for as long as it has posseased this value should be 
only 2,619/3,000 of that reported, and the conversion 
factor for each of such substances should be subject 


* to a similar dmminution. Even when this ‘correction 


18 applied, the conversion factor, as in the present 
oase, may still be high. 

A calculation has been made by Dr. Irwm which 
shows that the difference between the logarithms of 
the conversion factor of 1,570 for the halibut liver 
oil, and of 1,820 for the U.8.P. oul 18 2-1 times the 
standard error, and that the odds are about 30 
against this result being a chance difference. ore 
a final decision can be reached it will bably be 
TecSeaAiy 40 r outa thin SoA are Gane 
ment when a puse vitamin A ester becomes available. 
Meanwhile, there seems no other course open than 
to recommend the cantinuatign of the e 
value 1,600 as the best compromise, an 
await further datas 


id 
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Those who participated in the work were: A. L. 
Bacharach E. Lester Smith, Glaxo Laboratories, 
Ltd., Greenford; R. G. Booth, British Cod Liver 
Oil Producers (Hull), Lid.; W. A. Broom, Mesars. 
Boota Pure Drug Co., Ltd., Nottingham; H. M. 
Bruce and K. H. Coward, Pharmaceutical Society, 
London; A. D. Emmett, R. A. Brown and M. 
Sturtevant, Meesrs. Parke, Davis and Oo., Detroit 
Laboratories (communicated by J. A. Freeman); 
E. M. Hume, Lister Institute, London; J. O. Irwin, 
London School of Hygiene and Tropical Medicine ; 
’ 8. K. Kon, National Institute for Research in Dairy- 
ing, SRinfleld; T. Moore, Dunn Nutritional Labora- 
tory, Cambridge; R. A. Morton and J. R. Edis- 
bury, University, Liverpool; 8. W. F. Underhill, 
Memm. The British Drag Houses, Ltd., London ; H. 

Wilkinson, Messrs. Lever Bros., Ltd., Port Sunlight. 

E. M. Huma 
(Secretary, Vitamin A Sub-Committee of 
Accessory Food Factors Committee, ap- 
pomted by the Lister Institute and 
Medical Research Council). 


1 MaruRe, 189, 467 (1037). 
* Mod. Res, Counoll, Special Report Series Wo. 202 (1035)- 


A Rapid Visual Test for Vitamin A Deficiency 

Taa recovery of vision after blinding by a bright 
pant gaa among other things, on & reformation 
Of visual purple from vitamin A in the blood. Various 
instruments have been used to test this relationship, 
bit have been severely criticized. In all such work, 
at least fifteen minutes have been needed for each 
test, and usually much longer. 

A new apparatus has been devised to teat vitamin A 
deficiency rapidiy. After looking sd a bright li 
of certain intensity for 30 seconds, the time 
to see a dim li of constant intensity is taken (in 
distinction to mstruments which have complicated 
means for varying the mtensity of the dim light). 
The range of recovery times is 3-50 seconds, an 
average test takes less than a minute, and two or 
three testa are made within five minutes of the subject 
entering the room. Up to forty persons an hour have 

Treatment with vitamm A of 128 le having 
nfore than fifteen seconds recovery time (taken as 
deficient), showed a response in all cases but three, 
ending in & recovery time of ten seconds or leas 
(taken as normal). Thirty other cases treated with 
an A-free oil showed no change on repeated testa. 

A normal beginning at eight seconds placed 
on an A ient diet gradually lengthened in re- 


sidered to be ten seconds or leas, and over fifteen 
seconds is deficient. These somewhat arbitrary times 
wer? arrived at in the following way: (1) An early 
survey of a hundred people was plotted to show the 
number of cases at each recovery time. The form of 
this curve is the same with our present total of 1,200 
cases. The mode is eight seconds; and there is a 
pronounced dip at 11 seconds. All values less ‘than 
eleven seconds were therefore tentatively adopted as 
normal. (2) Large amounts of vitamin A -have no 
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effect on recovery times already at ten or leas; but 
recovery times at twelve or twenty or more, treated 
with vitamin A come to values of ten or leas, depend- 

In a survey of a thousand university students, 
52 per cent were normal (3-10 seo.), 24 per cent 
border-line (11-15 sec.), and 24 per cent deficient 
(16 or more) with respect to vitamin A. 

From these students, 753 case histories were 
obtained, and the followmg are same of the relation- 
ships found: ' 














Normal Border-ling | Deficient 
(per cent) (per Gent) (per esnt) 
Cold within a month 
after test 54-5 -6 715 
Might blindness 7 186 10 
akin T 16 18 








A total of 1,200 people have been tested and no 
relation has been found to sex, age, colour of eyes, 
wearing of glasses if usually worn, myopia, hyper- 
metropia, astigmatism or fatigue. These and other 
factors are still bemg investigated. On the other 
hand, every deficient case has been found to have had 
a low intake of vitamm A (where calculated this has 

from 500 to 2,000 I. U. daily). 

Full details of the apparatus, and, of these investiga- 
tions, will be published elsewhere. 


Department of Biochemustry, 
University of Alberta, 
Edmonton 


L. B. Perr. 


Nov. 25. 


Laccase, a Blue -Protein. Oxidase from the 
N Latex ot Rhus succedanea 

In 1883 Yoshida! discovered, in the latex of the 
Japanese lacquer tree (Rhus vernicifera), a thermo- 
labile substance which was responsible for the 
darkening and hardening of the . 

To Bertrand’ we owe the first extensive study of 
this substance which he found in the latex of an 
Indo-Chinese laoquer tree (Rhus succsdanea). He 
described, this substance under the name of laccase, 
and showed, it to be an enzyme capable of catalysing 
the oxidation of different polyphenols such as 
hydroquinone, pyrogallol and others. He has also 
shown that the darkening and hardening of latex is 
due to the catalytic oxidation by’ this oxidase of 
natural polyphenols, urushiol and lacool. This im- 
portant discovery of Bertrand was confirmed and 
extended by other workers and more recently by 
Suminokura? and Brooks‘. 

The laccase for our present study was obtained 
e from the latex of Rhus succedanea. For the extraction 
„and purification of the enzyme the latex is treated 
with acetone, the precipitate is dried, extracted with 
water and the is then purifled by a method 
somewhat similar to that used by us for purifloation 
of polyphenol oxidase of mushrooms’. 

The purifig] enzyme catalyses the oxidation of 
polyphenols and diamines, the oxidation of p-phenyl- 
enediamine being twice as fast as that of catechol. 
Monophenol such as p-cresol or tyrosine are pot 
oxidized at all by purifled laccase even when tested 
for ninety minutes. Both crude and partly purified 
enzymes catalyse the oxidation of asgrbio acid with- 
out the additiof of a carrier such as catechol. 

The purest enzyme tion obtained has a 
strong Bus colour. It is devoid of haymatin, iron and 
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manganese, and contains 0:154 per cent copper. The 
colour ©f laccase solution containing 0-015 mgm. 
copper per c.o. is of the same intensity as a 7 per cent 
copper sulphate solution. The colour disappears 
reversibly on the addition of a very small amount of 
substrate such as ascorbic acid or hydroquinone. It 
also on boiling the enzyme or treating it 
with cyanide and diethyl-dithio-carbamate. 

The activities of different preparations are pro- 
portional to their copper contents. All this shows 
that laccase is a copper-protem compound belonging 
to the same of enzymes .as the polyphenol 
oxidase of toest and of mushrooms’. If the ‘poly- 
phenol of mushrooms containing 0-8 per cent 
copper is 90-100 per cent pure. the laccase preperation 
containing 0:154 per cent copper would be 45-50 per 
cent pure. This laccase preparation, however, con- 
tains 55 per cent of a polysaccharide and only 6:45 
per cent nitrogen, which corresponds to about 45 per 
cent protein. Assuming now that the polysaccharide 
18 an impurity not connected with the enzyme and 
the is bound only to the protein, the 
content of the PEERAGE E “would be abcess 
0-84 per cent, which is the same as the copper content 
of crystalline heamocuprem’. If one allows for the 
polysaccharide content of our purest preparation, 
the Qo, of pure laccase would appear to be about 
40,000 with p-phenylenediamine as substrate at 20° C. 

The activity of laccase is strongly inhibited, by 
potassium cyanide, hydrogen sulphide, sodium aside 
and diethyl-dithio-carbamate but not by carbon 
monoxide, and this holds true whether catechol, 

p-phenylenediamine or ascorbic acid are used as 
substrates. g 

Although laccase belongs to the group of copper- 
pE eea at Ae in tie carta gm Shed ad 

the polyphenol oxidase of cultivated mushrooms 
(Paaltota ): 

(1) Laocase is distinctly blue while polyphenol 
oxidase is yellowish or colourless. 

(2) Lacoase oxidizes p-phenylenediamine better 
than catechol, while polyphenol oxidase scarcely 
attacks it. 

(8) Laocase, when pure, does not oxidize p-cresol 
at all, while polyphenol oxidase in this reaction shows 
a distinct lag period, which, as we have shown, 
Laan more protracted on gradual purification of 


P ade laccase preperation oxidizes ascorbic 
acid directly ; this decreases on purification 
and can partly be restored by the addition of catalytic 
amount of p-phenylenediamime but not of catechol. 
Polyphenol oxidase, on the other hand, whether crude 
or pure, oxidizes ascorbic acid through a 
carrier like catechol. The Qo, of this latter reaction 
using only 0:02 mgm. catechol is still very large e 
(540,000) §. 

(5) Laccaso is not poisoned by carban monoxide, 
while Megs aaa oxidase, as we have shown, under- 
goes very strong, although light-insensitive, 
fohibition by carbon monoxide, 

(8) The activity of laccase (Qo. = = 40,000) is of 
the same order of magnitude aa that given for potato 
oxidase*. Both enzymes show only a twentieth of the 


‘activity of the ‚polyphenol oxidase fron? cultivated 


mushrooms. This is clearly demonstrated especially 
when the activities of laccase and mushroom oxidase 
are estimated ip the same way. 

It may be mentioned that the purification of poly- 
phenol oxidase from & wild mushroom (Lactarius 
cellefeus) gave œ yellowish preparation corftaining 
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and having Qo, of about 250,000 
of only 1,640 for p-phenylene- 


0-2 per cent co 
for catechol an 
diamine. 


The results of this communication, apart from the 
fact that they reveal the nature and properties of 
laccase, are interesting in some other respects. 
dispose of the ortticiam of our work on the poly- 
phenol omdase of mushrooms made Kuhowitz* 
who, without justification, assumes that properties 
of different plant phenol oxidases must be the same 
as those of the potato oxidase. These results also 
serve as a warning against lizations based on 
an incomplete knowledge of the subject and against 
the tendency of ascribing to one enzyme the pro- 
perties of another enzyme in the same class, contrary 
to all the available evidence. 

D. Kemp. 


Molteno Institute, T. Many. 


University of Cambridge. 
Dec. 7. 
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The Sympathetic Character of the Nucleus «` 


Supraopticus 
Ix a recent publication dealing with the question. 
of whether nerve fibre terminals or pituicytes, in the 
pare nervosa of the pituitary secrete the hormones 
itooin and pitressin’, I quoted Ranson, Kabat and 
umn? as holding the view that the nucleus supre- 
opticus of the hypothalamus was sympathetic in 
character. I was under the impression that the 
hypothalamic sympathetic centre, which extends to 
the chiasm, also included the nucleus supreopticus. 
On re-reading their work, it was found that a small 
ph had been overlooked in which it is 
dentia hated that there was 10 pridanse thatthe 
nucleus supreopticus was included in this sympathetic 
centre 


I apologize to these authors’ for this error and 
retract the above-mentioned quotation. How- 
ever, other evidence quoted (Kappers*) indicates that 
the nucleus supreopticus is sympathetic. Crouch and 
Elliott‘ found that sympathetic reactions were regu- 
lated by the hypothalmus as a whole; but better 
responses were obtained from anterior lateral 
“nuclei. Because of this, I think that nerve 
terminals of the hypothalamicohypophyseal tract are 


either adrenergic or cholmergic, as are the termjnals 
of other autonomio fibres, and do not secrete the 


characteribtic nervosa hormones. 
MERVYN QBIFFITHS. 
Montreal Neurological Institute, 
3801 University Street, 
Montreal. 
Deo. 3. n 
1 Griffiths, Proc, Lina. Soe. N.S.W., 68, pta. 24, B1 (1988). 
£ ‘acs and Arch, Nourcl. end Pspobiet.. 33, 467 


(1 
3 “Three Lectures on Meuro 


‘Crouch ami Hiliott, Amer. J. Physiel., 115, 245 (1938) 
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Heteroauxin Production by Efficient and Inefficient 
Strains of Rhizobia 

It has been Thimann?, Link, 
Wiloox and Link’, and Link? that f-indole-acetic 
acid (heteroauxin) is the agent partially or entirely 
responsible for the formation of nodules on the roota 
of leguminous plants. Thimann! advances the hypo- 
theais that the root nodule bacteria convert trypto- 
phane into heteroauxin, (a) by stimulating elongation 
of a lateral root and (b) by arresting root elongation 
through continued auxin production, reeultmg in the 
formation of a nodule. If this condition existe, there 
may be differences in the rate of formation and in 
total amounts of heteroauxin derived from trypto- 
phano, between efficient and inefficient strains of 
Rhicobia® (Efficient: RAdsobia which mfect the host 
plant and benefit the latter by the symbiosis; in- 
efficient: Rhieobia which infect the host plant but 
fail to aid in fixing atmospheric nitrogen.) Nodules 
produced by efficient strams are generally charac- 
terized as being large and mally located on the 
crown of the tap-root, indicating early invasion, while 
inefficient strains produce very small nodules which 
are distributed over the secondary root system, indi- 
cative of relatively late Invaman. 

eee of these investigations was to deter- 

or not early or late invasion could be 
commited with rate and amount of production of 
B-indole-aeetio acid. The substrate upon which the 
Rhisobia were grown consisted of mannitol 1-0 per 
cent, K,HPO, 0-05 per cent, MgSO, 0-02 per cent, 
NaCl 0-01 per cant, CaCO, 0-1 per cent, KNO, 0-05 
per cent and tryptophane (‘Pfanstiehl’) 0-05 per 
geht. In contrast to Chen’s medium‘, in which yeast 
extract was the source of nitrogen, the above medium 
ined inorganico nitrogen. No B-indole-acetio acid 
could be detected in uninoculated controls. Neither 
could heteroauxin be detected in ether extracts of 
cultures inoculated in the besal media (same as 
above with tryptophane omitted), indicating that the 
bacteria were unable to esize the auxm when 
potassium nitrate was as & nitrogen source and 
mannitol as & carbon source. 

The basal medium was sterilized at 15 Ib. pressure for 
15 mmutes and a solution of hane, sterilized 
by filtration, added aseptically. liminary tests in 
which ‘tryptone’ (‘Bacto’) or peptone (‘Bacto’) plus 
‘tryptone’ was substituted for tryptophane, yielded 
data similar to those in the accompanying table, 
with the exception that the uninoculated controls 
frequently yielded positive tests for heteroauxin. 
Therefore, the medium cited above was used ex- 
clusively. 


YERAGE OF FOUR MXIPRRIMENTS). 


s Emolent Ineffictent 
arar BR ay 1S 
Be 1: 48,000 1: 45,000 R 
B. ei ` 1 : 10,000 (24 hr.) 


Cultures were incubated at room temperature for 
four gr five weeks. Presence of heterocauxin was first 
S Mar ae technique, but later a colori- 

5 was employed to test for indole- 
siete add. were tested three times weekly, 
during the course of each experiment, by withdrawing 
aliquots Subcultures into litmus milk 
at periodic mtervals ‘fajled to reveal an io game aay 
tion. Tho strains studied were FA. malo qni 
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107 (efficient) and 120 (mefficient), Rh. irifolis 202 
(inefficient) and 209 (efficient), RA. leguminesarum 


-817 (efficient) and 333 (inefficient) and Rh. phaseoli 


403 (inefficient) and 414 (efficient )*. 

B. radiobacter, commonly found in the root nodules 
of the Leguminosm, transformed tryptophane mto 
f-indole-acetio acid at a more rapid rate than the 
Rhizobia, yet this organism does not produce nodules 
on the roote of legumes. 

From the data cited, there 1s no apparent correla- 
tion between the rate and amount of mdole-acetio 
acid derived from tryptophane and the ability to fix 
atmospheric nitrogen by the strains of Rhisobia 
studied. In fact, there is a tendenoy for the inefficient 
to produce auxin more rapidly than the efficient 
strains. Chen‘ reportes that ineffective strains in 
most of his experiments produced leis growth sub- 
stance than effective ones. He used Rh. irifolii only, 
and our data substantiate his in this respect but 
not when Rhirobia of other croes inoculation groups 
were studied. The fact that B. radiobacter likewise 
produces heteroauxin further licates any mter- 

tion of the data. What si ce, if any, can 

attached to the production of B-indole-acetic acid 

by Rhizóbia in the light of the behaviour of B. 
radiobacter ? 


Dept. of Bacteriology, 


CARL E. GEORGI. 
ALBERT E. Braun. 


University of Nebraska. 
Nov. 18. 
Pr le numbers refer, Dt oe BI Wlsoonsii. strilns 
obtained onginally through the courtesy of Messrs. Series and Baldwin 


Tea ae Pros, Nat. Acad. Soi., 28, 511-514 (1935). 
K. K. Wiloox, H. W., and Link, A. Do8., Bot, Gaz., 98, 
Tambo eer ( 1047) 


* Link, G. xe. Narounn, 140, 507 (1987). 
; han, H. K., NATURE, 148, 783 (1938). 


H., Biochem. Hendleiton, 4, 014 (1911). 
= F Kostermans, D. G. F. R., Hoppe-Sepler X. phys. 
ar ise (1984). one, 


Fossil Man-Apes of South Africa 

By invitation fram Dr. Robert Broom, of the 
Transvaal Museum, Pretoma, and from Prof. Ray- 
mond A. Dart, of the Medical School, University 
of the Witwatersrand, Johannesburg, we visited South 
Africa in July and August last, and were given every 
facility for the study of the original foesils described 
as A 


pitheous (la Broom, 
1936", and Poranthropus robustus Broom, 19883, all 
probably of Pleistocene age. 

Our on the dentition and dental arches of 
the South African fossil man-apes has recently been 
completed and sent to the Pretoria Museum, but the 
importance of these ‘near-men’ m future discussions 
bf the origin of man seems to warrant the present 
brief statement of our principal results. 

The dentition .of the adult forms desambed by 
Broom presents many transitional or annectant 
conditions between the pithecoid and human stages. 
The upper canine tooth in & supposed female specimen 
referred to Plesitonthropus transvaalensis has a 
smaller transverse diameter than the first upper pre- 
molar, and is,altogether more human than ape-like. 
Although the upper canine crowns are broken off in 
the type specimen, tlie roots prove that these teeth 
were much smaller than those of apes. A well- 
Samaria lower eanine found ip the sime cave (at 
terkfontem) is remarkably sali ecen parece 7a 
those of typical modern apes; ite crown has* a 
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relatively low tip. This form of canine, which is 
sometimes nearly approached in certain female 
chimpat and orangs, would require but little 
additional modification to attam the human status. 

The first upper premolar of Plesianihropus differs 
from that of typical apes in having a nearly sym- 
metrical convex outer face and a generally human 
appearance; however, its buccal root remains 
distinct from the bngual, as in apes. 
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a gradual shift from the frugivorous food habite of 
prmrtive dryopithesine apes to the omnivorous 
habits of early man. 

The fasta and considerations cited in our fuller 
report can scarcely leave a well-founded doubt that 
the Pleistocene man-apea were survivors of the 
diversified Dryopttheous stoak of tho late Tertiary, 
which from Spain to India and southward to 
East Africa, and that they were, m both a structurel 





The first lower premolar of Paranthropus has a 
rounded or ovoid crown, not unlike that of Smanthropus 
and far advanced beyond the primitrve condition in 
the lower Miocene Proconsul; here the first lower 
premolar has a compressed crown, the outer face 
ing against the inner face of the upper canine. 


intermediate between Sivapitheous and Sinanthropus. 

The first and second upper molars of Plestanihropus 
are of the four-cusped common to apes and 
man, but m* in the 8 African genera is very 
large, and even m? is much larger than in most men ; 
moreover, m! is the smallest of the three. In the 
lower molars the length increases as we pass from 
m, to m, as it does in primitive apes, whereas in 
man m, is usually shorter anteroposteriorly than m. 
The lower molars of Plesianthropus exhibit a modified 
form of the five-cusped ‘Drycpttheous pattern’; but? 
the principal grooves tend to arrange themselves as 
in the a Sad aaa! of typical man; cusp 6, which 
is barely indicated in some apes, is here prominent, 
as mb is x some men. : 

. A oritical consideration of the evidence has led to 

the reconstruction of the upper dental arch repro- 
duced in the accompanying figure. Ita sides were 
slightly divergent posteriorly and it was yell advanced 
in the human direction. 

The crowns of the lower grinding teeth of the 
South African man-apes when well worn present 
nearly flat suffacea, as in man, whereas those of apes 
show steep elevations, especially on the inner side. 
These transitional conditions suggest that there was 

. 
e 


RASTOBAD UPPER DENTAL AROHES OF (A) Sivapithoous sivalonsis, (B) Plastanthroous transcraalensis, 
(0) Ermana. (O) Resrossp sy Pror. J. H. MOGREGOR TO FIT THE KNOWN LOWHB DENTAL ARCH. ° 


and a genetic sense, the cousins of the contemporary 
human branch. Their numerous transitional con- 
ditions tend strongly to connect the famıliæ of apes 
and men at no very distant geological date (perhaps 
lower Pliocene). They seem to give no support to 
the idea of the separate existence of the human stook 
in early Tertiary times. 
Woe K. Gracory. 
$ Mino Hartman. 
American Museum of Natural History, 
New York, N.Y. 
Deo. 3. 


1 NATURE, 115, 106-100 (Heb. 7, 1025). 
* NATURE, 138, 496-488 (Bept. 19, 1934). 
*WaTors, 142, 377-870 (August 27, 1038). á 


Effect of an Electric Field on the Viscosity of Liquids 


Fon the past three years we have been working 
the effect of an electric fleld on the Viscosity af 
liquids. As the subject is now attracting attention, 
we think it will be well to give a preliminary acoount 
of our chief resulta. Experiments have been carried 
out with a method that permits a high degree of 
accuracy, with fields both transverse to and parallel to 
the direction of flow. The transverse fleld was applied 


ect. 
disutphide and a transverse 


possessing 
moment. With non- 
For example, with oar 


. No. 3610, JAN. 7, 1939 


_ field of 40,000 volts/om., we have shown that 
any change in viscosity must be leas than 1 part in 
5,000. Other substances for which no effect has bean 
cova are benzene, chlorbenzene and various 

oohols. ‘ 


A marked effect, which presents several strikmg 
features, has been established with -ten polar liquids 
(ether, acetonitrile, acetone, nitromethane, ohloro- 
form, and methyl, ethyl, propyl, butyl and amyl 
acetates). The viscosity inoreases with the fleld, but 
„Shows a saturation effect. A typical curve of the 
relation between field and change of viscosity is 
reproduced, herewith for soetonrtrile. The viscosity 
Increases at first m a way roughly proportional to 
the of the field, but later approaches a constant 
value which we call na. In the case illustrated the 
limiting increase of viscosatty is nearly 80 per oent. 


5 10 15 
Field (inlovolts per om } 
CHANGE OF VISCOSITY WITH FALD (FULL LUNA). 
SHOWS OURBANT, IN ARBITRARY UNITS, 


Wrth any one polar liquid the scale of the increase, 
determined, by the value of Tw, depends markedly on 
the purity, as measured by the oonduoctivity k of 
the liquid. ted distillation diminishes both k 
and h, and it been established that "s is pro- 
pomional to k. For example, with acetonitrile the 
limiting increases of viscosity are 115 per cent and 
27 per oent for conductivities of 2:58 x 10* and 
0:578 x 10* ohm om.— respectively. 

In transverse alternating fields, the full static 
effect is obéained up to frequencies of about 400 ~. 
With higher frequencies, the effect decreases, and at 
frequencies of the order of 2,000 ~ there 1s no 
change of viscosity. The cut-off frequency moreases 
as the température rises. No effect has been obtained 
in longitudinal flelds of the same order. 

An interesting effect which has been established 
is that the current through these badly conducting 
polarliquids (k of the order 10* ohm? amt} does 
not obey Ohm's law. The ourrent has certainly 
ceased to be proportional to the potential difference 
at fields of the order of 2,500 volta/am., and tends 
towards a saturation effect. At higher flelds there is 
a rapid rise in current, the whole curve of current 
against voltage being* reminiscent of that for an 
ionized gas. The broken curve reproduced is typical. 
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The implications of these resulta will be discussed 
in a paper which awaits the completion of corffirma- 
tory resultes with e channel of different width. 


E. N. pa C. ANDRADE. 
Physics Laboratory, C. Dopp, 
University College, 
Londen. 
Des. 2. 


Fundamental Vibration of a Rectangular Plate 


Tus higher overtones of vibrating plates sometimes 
combine when it so happens that the periods of two 
or more of them are very nearly: equal. This 
phenomenon, which is of academic rather than of 
applied interest, has been fully studied 
for a free circular plate!. 

That the graver tones of the transverse 
vibrations may occasionally combine, 
would appear to be of importance in 
engineering resonance problems; the 
oe ee ee Two 
familiar sand nodal figures are shown in 
Figs. 1 and 2, of which the first is funde- 
mental to a narrow, and the second is 
fundamental to a wide free rectangular 
plate. The frequencies for the particular 
brass plate employed were very nearly 
equal, 558 and 6548-8 o./se0. respec- 
tively. By filing the longer mde of the 
plate, thé two periods were adjusted to 
equality wrth the aid of a valve oscillator. 
This resulted in a profound change in the 
form of the vibrating surface (see Fig. 4), 
the former nodal systems being no longer 
obtainable. A pattern which is the 
mirror unage of Fig. + can also be 
20 obtained. The sharpness of resonance, 
which is an inverse measure of the 
‘damping capacity’ of engineering prac- 
tice, 18 considerable. Thus a change of 
only 1 o./sec. one way or the other in 
the tone, produced the modified nodal patterns of 
Figa. 3 and 5. 

That these curved nodal lines are due, neither to a 
want of uniformity in the plate, nor to absence of 


s 
e 





freedom in the Vibration, is preved by the fact that 

as soon as the same plate is excited in another mode 

(see Fig.°6), a characteristio single nodal pattert is 
e 


28 


eae The ratio of length to breadth in Fig. 4 is 
1-98 estimate that a combination between the 
nodal systems of Figs. 2 and 6 should ocour when 
this ratio ıs about 8-9. 
Many D. Watiae. 
Physics Laboratory, 
London (R.F.H.) School of Medicine for Women, 
8, Hunter St., London, W.C.1. 
Deo. 5. 


1 Waler, M. D., Proe. Phys. Soe., b0, 77 (1988). 


Relation between Specific Heat and Temperature 
for Nitrobenzene 


THRORETIOAL considerations lead to the conclusion 
that traces of mmpurities can have an mfluence on 
the dielectric constant and density of a substance, 
but the changes of are only very slightly 
affected by them. For these reasons, the relation 
between specific heat and temperature for nitro- 
benzene has been investigated, with special attention 
to the neighbourhood of the solidification pomt of 
this substance. 








This work 1s analogous to that carried out at the 
Kamerlingh Onnes Laboratory in Leyden on helrum. 
It was then found that at the transition pomt of 
helium the of density was 0:3 cent, that 
of the dielectric constant 0-1 per cent, but the change 
of specific heat was as much as 79 per cent in certain 
temperature limite. 

Two sample of nitrobenzene were used. One was 
purified by Dr. W. , of the Joseph Pilsudski 
University in Wareaw, the second by myself. The 
. apparatus was’ similar to that used by Prof. W.H. 

e 
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Keesom and Dr. Clusius! in Leyden. Before measure- , 


ment, the nitrobenzene was distilled directly into 
the calormeter. The energy increments were made 
small so as to be able to observe the possible transition 
point. ‘ 

The experimental resulta show that the change of 
the specific heat of nitrobenzene with temperature is 
linear and this relation can be represented: by the 
folowmg equation : 

CO = 0-33830 + 0-000556 t. 

It should be emphasized that observations, in the 
neighbourhood of 9-5° O. were made with especial 
care, the points of the curve being 0:3° O. from each 
other, all lying on ao straight lme. The results 
obtained are in perfect agreement with those of other 
authors", especially with the data of Williams’ and 
Daniels* 


The relation of the refractive index to temperature 
and the heatmg curve were also investigated m the 
temperature limits 5-7-20°0., but no anomalous 
behaviour was observed. 


Physical Laboratory, 
Polytechnic Institute, 
Warsaw. 


After-Image Phenomena mig 

Ir in a dark room a light be attéolfed to a sogle, 
and a point three feet on the right 1s marked with 
& peg and the light be looked at with one or both 


eyes for one or two seconds from a distance of ten feet | 


and then the eyes be directed at the peg, it will be 
noticed that the negative after-image of the light is 
the but the positive after-image has 

ib to the right. The eyes being firmly 
directed towards the peg, ib will be noticed that the 
positive after-image comes rapidly back towards the 


peg. f 

The first of the experiment I have desombed 
before; 1t is evidently due to the contraction of 
the eye muscles pressing on the eye and moving the 
photo-chemical Ba thus causing a separation of 
the positive and negative after-images. The second 
part of the experiment appears to be due to fhe 
cessation of the pressure on the eye causing the photo- 
chemical fluid to flow in the opposite direction. It 
should be noted that the pressure is in the opposite 
direction to the movement of the image; thus when 
the pressure 1s to the left, the image méves to the 
right, correspondmg to the new position of the fluid 


in the retina. 
F. EDREDaE-GRHEN. 
45 Dollis Hill Avenue, - 
London, N.W.2. 7 
Deo. 12. 


Ultra-Violet Spectrum of Thiophosgene ~ 

Ws have tried to solve the problem pf the funda- 
mental vibrations of thiophoagene by analysing one 
of the three band systems found by one of us! 
previously in the ultra-violet spectrum of the vapour. 
The first system is oom of more than five 
hundred bands distributed between 5712 and 8989 A. 
at ordinary, temperature. A second and a third 


v 
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system appear between 3282 and 2710, and beyond 
H10 A. sepootively, Their complete analysis is in 


a E EET Alin E E 


when the dispersion is sufficiently high, is the fact 
bcp abana inte E paiaegor 
It is easy to seo that we are 
deine wil Isoes hate originating from the Cl 
atoms. As a matter of fact, the same phenomenon 
has already been observed by one of us* in the case 
of phosgene and has been assigned to the above 
cause direct by W. Kuhn’. 

Thé following formula enables us to calculate all 
the bands of the system in satisfactory agreement with 
the obsqrved frequencies : 

Y = 17874 + 9140,’ — 3v,’ + 2400,’ + 4000,’ — 

v! — 1148v,” — 5370,”. 

Thus the ion spectrum of thiophorgene is 
characterized by fundamental frequencies : 1148 
and 537 cm-! for the normal molecule and 914, 240, 
400 anr:! for the activated state. 

As the molecule belongs to the symmetry group Og, 
it is possible to assign these values to the various 
poesible vibrations in the following way : : 
Yi” = 1148, v, = 537, v,’ = 914, v, = 240, y,’ = 400.4 

The nomenclature is identical with that used by 
Bailey and Hale* in the case of phosgene. 

It ia worth mentioning that our analysis was made 
at a time when no data were available for the Raman 
or infra-red vibration frequencies of the thi 
molecule. Our formula has been derived the 
atte cede ie determining the distribution of inten- 

sities, considering quantitatively the isotope effect and 
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by applying the rules of Herzberg and Teller‘. It is 
only recently that the Raman of liquid 
thiophoagens has been measured, namely, by H. W. 


Thompson’. His date confirm our resulte for the 
normal molecule both with regard to magnitude and 
assignment: v,“= 1121 and v,’ = 497. The slight 


difference may be due partly to the fact that our 
figures refer to the gaseous and not to the liquid 
state af the thiophosagene molesule. 

Ib ia further of interest that even the values of 
Y, = 287 and y,” = 868 given by H. W. Thompson are 
not very different from our figures for v,’ and vs 
although these latter belong to the, excited and not 
to the state as in Thompson’s experiments. 
This comcidence is obviously due to the fact that 
the electron excitation is located in the O-8 bond. 
Incidentally, with the elucidation of the thiophoagene 
spectrum, our experiments provide, as resulta of more 

interest, a check an the idity of the 
-Teller. theory and a justification for the 


use of the isotope effecta in the study of complex 


spectra. > 

Devens, at Ote experiments iva bee 
Vicoron Hanae. 
JULES DUCHESNE. 


1 Hend, V., “Structure des Molócules”, 90 (1925). 
3 Henti, V., and Howell, O., Proe. Rey. Sec., A, 188, 190 (1030). 
' Kuh, W., and Martin, H., 3. phye. Okem., Sl, 03 (1033) 


Points from Foregoing Letters 


SrarierioaL analysis of the results obtained in ten 
laboratories give a value of 1,570 for the conversion 
factor for from otometrio obser- 
vations the biological effect of halibut liver oil (oon- 
taining vitamin A); therefore Miss E. airina 
siders that the conversion factor of 1,600 
adopted by the Second International 


Vitamin Standardization i in 1084 should be erence on. 


States Pharmacopois reference ood liver oil, which 


ing ata 
Beene ee ree Den eame by D: B. 
or 1,200 people by means of a new spparstus 
found to depend upon the amount of vitamm A 
taken with the.food. The author also gives a table 


blindness and, liability to colds on the other. 
found in the latex 


De oe ee aoe a eed 
onging eee ee eee 


p-cresol and is not poisoned by carbon monoxide. 
Dr. 0. E. Georgi and A. E. Beguin find that there 
is no correlation between the amgunt of indele-acetic 


soid_(heteroemxin) produced in synthetic media, in 
presence of by various strains of RAseobia, 
and the ability of these strains to induce the forma- 
tion of nodules on the roots of leguminous planta. 


From a study of the dentition and dental arches of 
the South African fossil man-apea, Prof. W. K. 
Gregory and Dr. M. Hellman oonciude that these 
Pleistocene man-apes were derived from apes at no 
very distant geologic date, perhaps Lower Pliocene, 
and that the evidence does not indicate the existence 
of human stock in early Tertiary times. 

A graph showing the change in viscosity of aceto- 
nitrile under the infiuence of an electric feld, is sub- 
mitted by Prof. E. N. da O. Andrade and O. Dodd. 
Similar resulta were obtained with ether, acetone and 
other polar liquids; with non-polar liquids there is 
no effect. 

Nodal figures obtained with rectangular brass plates, 
showing that the graver tones of the transverse vibre- 
tions may occasionally cambine, are submitted by 
BER Waller. 

The chang8 in the specific heat of specially purified 
nitrobenzene with temperature is found by Dr. J. 
Maxur to bg linear over the range 5°-20° O. 

The ultra-violet spann of thioph oF 
Dr. 
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Research Items 


Kaxak Social Structure 

Ma. Aureap E. HupsonN has examined the nature 
of certain features of Turco-Mongol social structure, 
investigating the processes which appear to have been 
active in their development (“Kazak Social Struc- 
ture”, Yale University Publications in Anthropology, 
No. 20. Yale Univ. Presa, and Humphrey Milford, 
1988. Pp. 109. Price 1.50 dollars). Most of the 
material utilized relates to the middle nineteenth 
century, immediately before the Russian conquest of 
Central Asia ; but the author also bases his work on 
investigations in the field in 1936. The Kazak, or 
Kirghiz, are a nomad, stook- peels though 
now sedentary. RE Sape 
country lying between the p and ths 
Mountains, and number, sccording to the 1926 
census, 3,959,000. They are divided into a large 
number of tribes, sub-tribes, gentes and branches, of 
which the structure and relation one to another are 
not clear. As the result of this vestigation, after 
consideration of the various aspects of Kazak social 
life into which they enter, it would ap that there 
is & constant tendency towards the ion. of exist- 
HE carapa hy branihing. and at the same time a 
movement towards the formation of larger groups 
from the amaller by fusion. Although increasing 
numbers was the underlying cause of fission, the 
immediate causes were various. New economic unite 
arose, for example, from the custom of giving a son 
a share of his father’s cattle, favouring the centrifugal 
tendency. In the formation of larger unite, groupes 
of individuals, who belonged to other gentes, were 
absorbed, or subordinate or vassal gentes might be 
formed, leading to a symbiosis, rather than a political 
union. Political tion frequently tp across 
genealogical lines. some unions were for mutual 
protection, others were the result of foroe. In this 
third type it is difficult to distinguish between 
voluntary and imvoluntary amalgamation. The 
prestige of a leader acted as a magnet. In practice 
the solidarity of the blood-group was subservient to 
the damination of the wealthy and powerful indi- 
vidual, The personal dependence of the weak on 
the strong and wealthy was more effective than the 
responsibility of the members of the blood group for 
ane another. 


Petroglyphs and Tuareg Origins 

Is 1926, the Hon. Francis Rodd directed attention 
to apparent similarities between certain rock drew- 
ings in the Air mountains of the southern Sahara and 
the pictures of Libyans in Egyptian tomb decorations, 
etc., of the Nineteenth and -Twentieth 

The question of whether the Tamahu, and Tehenu 
` of the Egyptian records were related to, if not the 
actual ancestors of, the Tuareg, was discussed by Orio 
Bates. Mr. Rodd now points out (J..Rey. Anthrop. 
Inst., 68; 1988) that the human which 
appear in these petroglyphs can be into 
categories, acogrding to the method of Seema) 
Four types can be distinguished : (1) The ‘hour-glase’ 
group, which recently has become explicable as 
represented in the archaic leather dress of the ‘wild 


men, of the Ahaggar and Air, who live remotely in 
the fastnesses of these mountains, possibly remnants 
of a pre-Tuareg, non-negroid people ; (2) the ‘demon’ 
ee figures, having nothing in common with the 
Pie N except hair decoration; (8) decorated 
an elaborate dree, in whioh an atłempt 

a a ae ad a e 


with a yoke or ornament at the neck, Shaving 
certain analogies in Tehenu Libyans. of the Egyptian 
tombs ; and (4) the ‘ridmg-breeches’ group. Nos. 3 
and 4 appear to be contemporary, though their heads 


are ly different in shape. It has been 
eos Re a ee 
of group 3. Neither ows the mouth, which 
pao ae eee ieee ne ee ca 
although the Egyptian Libyans have the mouth fully 
represented. Tentatively it 18 concluded that group 2 
ap rir aa A A T 
slaves or subjects of group 1, that is if 
contemporaries. Gees Bes baie Lari 
Egyptian tombs. They wear feathers in their hair, 
with the Libyan lock on each side of the head. They 

spears and javelins, round shields and horses. 
Grip 4 hay be womeil oe a If the latter they 
are of a different race from Group 8; if they 
are women, they are the women of group 3, in which 
event they ought to be Amazons, as they wear 
feathers in their hair, one Libyan lock” and possess 
spears, javelins, round shields, and horses. If group 8 
represent the ancestors of the Tuareg, it shows the 
ee a ee A 
period, and makes the migration of the Tuareg to 
Afr much earlier than has been thought. 


I. J. Kligler and H. Bernkopf (Brit. J. Hep. Path., 
19, 878) report’ experiments showing that intra- 
peritoneal injection of formolixed tissue cultures of 
rabies virus has considerable immunizing capacity 
for mice. Immunity to imtracerebral infection 
was incomplete, and about 42 per cent showed nó 
immunity after five to seven injections of the vaccine. 
Immunity was established more readily by intra- 
peritoneal or subcutaneous infection. Immuniszed 
mioo which survived an intraperitoneal infection 
were found to possess a greater degree of immunity 
than untreated mice which survived infection. 
ePrimary treatment with inactive virus affected in 
& marked the immunity of the mice to an 
intracerebral infection. Mice which received diluted 
vaccine (1:10) or fewer doses a lower 
degree of immunity than the others, although they 
all survived intraperi or subcutaneous in- 
fection with fresh virus. Only half the mice 
which survived intraperitoneal infection without 
previous vaccination proved immune to mtracereDral 
infection, whereas 84 per oent of previously i 
munized mice were found to be immune. 
peritoneal injection of a single dose of a rabies 
virus culture which had a very low virulence for 
mice conferred on the treated mice a high degree of 
immunity against a subsequent intracerebral im- 
fection with test-brain virus. 
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Absorption of Sulfanilamide 


E. K. Marshall, jun., and W. C. Cutting (Bull. 
Johns Hopkins Hosp., 68, 328 ; 1988), of the Depart- 
‘ment ‘of ‘Pharmacology and i tal Thera- 
peutica, Johns Hen University, made the follow- 
‘ng studies of the absorption and excretion of sulfanil- 
amide in the mouse and rat. Blood concentration 
curves were determined in these animals after 

sulfanilamide in different doses, in 
different vehicles and by different routes. The per- 
centage excretion of the drug in eight hours by the 
‘was determined, as well as the amount remain- 
ing becrbed in one hour in the intestinal tract. 
From the data obtained, it was concluded that the 
excretign was more id m the mouse than in the 
dog, rat or man. No significant difference was found 
when. sulfanilamide was administered by different 
routes or in different vehicles. When large doses 
were given the maximum concentration in the blood 
of the rat was much lower than in the mouse. 
+ 


The Glasshouse Leaf-Hopper 


Mez. G. Fox Wason has collected much informa- 
tion about the glasshouse leaf-hopper, Erythroneura 
(Zygina) pallidifrons, in a recent ay paper (F: Roy. 
Hort. Soc., 68, Pt. 10, Oct. 1988). The pest appears 
to have assumed serious ions, and causes 
widespread to the leaves of many glasshouse 
planta. JF. has been known for many 
years, but was first erroneously named Zygina ' 
parvula. Taxonomy, life-history, methods of feeding, 

host range, are discussed in the paper, and 
T ol usasa hace alan been investigate Eradi- 
tion ia diffowlt, but the use of nicotine-soap wash 
ers the greatest possibility of success. The use of 
derris, pyrethrum extract or eucal oil, and also 
fumigation with nicotine vapour or ydrocyanic acid 
gas, are alike in their inadequate control of the pest. 
An infestation may often be checked by removing 
the lower leaves of plants which are attacked, 
crushing the larve under the leaves, and 
removing weeds, particularly chickweed, which 
harbour the insect. 


Pathogenic Yeasts 

Tamm non-sporing yeast Myocotorula albicans is 
Ga SE cecclated with other fuieh ak -verioas 
diseases of human skin. Its distribution as a 
is apparently widespread, and Mesers. P. Kodali, 
T. Castelli and R: Ciferri have shown (Mycopathologia, 
1, Faso. 3, Sept. 1988) that it can be isolated from 
various Italian home-made bread yeasts. It does, 
in fact, perform the alcoholic fermentation of 4 
leaveningsagent. There would seam little danger to , 
human beings from eating bread baked with such 
mixed yeast, but as a source of infection it cannot 
be averlooked. Another non-sporing Blasto- 
dendron Kraust, has also been isolated from the same 
kind of yeast. It also can accomplish alcoholic fermen- 
tation of glucose, evulose and maltose ; but as yet is 
not a proved parasite of human beings. 


Agaricacez of Hokkaido, Japan 
Tus second part of a very detailed study, by 
Sanshi Imai, of the gilled fungi of Hokkaido, Japan, 
has recently ap (J. Fao. of Agriculture, Hok- 
` kaido Im niv 48, Pt. 2, pp. 179-878, 
Aug. 1988). The first part, which was noticed in 
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these columns (Naroan, 141, 1105; 1938) was 
deer in March of this year. This second, part 
letes the account of Agaricaces, and rames the 
of new species to forty. 348 kinds have, m 
all, been described critically. 238 of these are already 
known in Europe and North America ; 49 species 
have previously appeared in only, and 23 
in North America. 48 species are indigenous in eastern 
Asia, and 196 species are new to Japan. Many fungi 
in Hokkaido are intermediate between European and 
North American species, thus giving additional con- 
firmation of an ecological connexion with both 
regions. Edible and poisonous species are enumerated, 
but the account is of internatiorfal value for its 
roost era pl r 
divisions in existing classifications. 


Mould Fungi of the Soil 


Dan. Manm E. CAWPBELL has made a detailed 
study of Mucorales in the soil (Trans. Roy. Soo. 
Edin., 59, Pt.'2, 411-486; 1937-1938). Twenty- 
three species of this group of mould fungi have been 


‘jsolated from seven samples of soil, and same oon- 


clusions of general mycological interest have been 
reached. Twenty of the species were heterothallic, 
and tbe ining three homothallic. A hybridiza- 
tion, though somewhat imperfect, has oocurred be- 
tween the tive form of Absidia oylindrospora 
and the positive form of Rhizopus nigricans, thus 
. adding possible interthallic crosses as another taxo- 
nomio difficulty to those already overwhelming the 
mycologist. Positive forms of the Mucorales are, in 

, distributed more widely in, soil than the 
negative strains, and there are indications that 
moorland and pesty soila contain ‘fewer. species of 
these fungi than cultivated fields. Many other details 
of culture, of spore longevity, of structure, of the 
effect of soil reaction and other factors, are given in 
the paper, which is further elucidated by fifteen text- 
o Spree ane 


Thorough Cultivation of Soil ` 

Is most countries, and especially in Great Britain, 
farmers have a traditional belief in the necessity and 
virtue of thorough cultivation. Although it is self- 
evident that some cultivation is needed to secure 4 
satisfactory tilth, it is not certain that additional 
and deeper workings of the soil are as valuable-as 
has been . At the present day when 
cultivation is one of the heaviset expenses on the farm, 
the question clearly needs reconsideration, and Dr. 
B. A. Keen has recently given some interdsting 
results of investigations on the subject (J. Min. 
Agric., 45, 645; 1988). Experiments carried out over 
° a number of years on heavy land showed that deep 
ae or ea was of little or no benefit to 
e extra ploughings, though 
Ges prodused tomie aniell marroa oi the yisld of 
the potatoes and sugar beet, were also uneconomic 
IERA Similarly, intensive inter-row cultivation 
Ao T o E e ee eee 
labour on both heavy and land 
Tho practiog of rolling and harrowing on the 

other hand, was supported by experimental evidence 
Rotary cultivation recerved special attention, com- 
parison being made between plots prepared by the 
plough, the grubber and the rototille?. Germination 
tended to Do quidler on the liona posd bed: Eom ths 
rototillar, but subsequent growth and yield were 
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very similar on all three sete of plots. If time preasea, 
therefore, the quicker and cheaper process of grubbing 
can safely be substituted for ploughing, but the prac- 
tice should not be continued for several years in 
succession, as weeds are liable to increase rapidly. 
The conclusion that, beyond a certain minimum, culti- 
vation has little inffuence on crop yield has also 
been reached fram experiments carried out an different 
soils and under different climatic conditions, but still 
further work is needed to determine if the results are 
of general application, or are typical of certain types 
of soil and climate only. 


Helium Ratios of the Quincy Granite 

It is well known that the helium ratios of acid 
rocks, ially if coarse-grained, are usually much 
saliar than thore of fine-grained basic rocks of the 
logical age. A systematic programme of 
to discover the source of these anomalies is 
being carried out by N. B. Keevil, and a report of 
his results on the Quincy granite and its minerals has 
recently appeared (Amer. J. Soi., 406-416, Deo. 


same 


1938). The ‘ages’ computed from determimations of 


the helium, uranium and thorium oontents are: 
quartz, 86 + 5; riebeckite and aegirine, 86 +5; 
and alkali felspar, 49 + 8 million years. The weighted 
‘age’ calculated from these data and the mineral 
composition is in agreement with the ‘age’ determined, 
from the granite iteelf—62 million years. A similar 


low ‘age’ for a Pre-Cambrian labradorite from the. 


Adirondacks (101 + 10 million years) suggests that 
leakage from felspars may be prevalent. Judging 
from the high of alteration of the Quincy 
felspar, the loss of helium in this case is ascribed to 


are in progress to show whether low helium ‘ages’ 
may be due to leakage from felspar, and whether the 
moet reliable results on rocks are to be obtained from 
quarts and the ferromagnesian minerals. 


Geochemical Data of Southem Africa 

Dr. A. L. Hatt has. made a very valuable oom- 
pilation of chemical analyses of rocks, minerals, ores, 
coals, soils and natural waters from Southern Africa. 


Geologists-and others will weloome its publication by 
the logical Survey of South Africa (Mem. 32, 
p. 868; 1938), particularly as the 5,988 analyses 


have been drawn from a widely scattered literature. 
Part 1 deals with material occurring within the 
a tone na iro tad i lneigrs lina 
Part 2 covers the Rhodesias, Kenya Colony, Tangan- 
yika Territory, Uganda, Nyasaland, the Belgian 

Madagascar, Mozambique, etc. The rooks 
roughly classified as acid, inter- 
mediate, alkali, basio and ultrabasic,» sedimentary 
and metamorphic, and as differences of inion on 
matters of classification may introduce ties m 
running down particular analyses, a defailed index 
is ed. It is very convenient to have in one 
ee ee E o 
of such logically important proyinces as those 
of the veld, the *kimberlite pipes, the Karroo 
doleattes and lavas, the rift valleys, and otheg alkali- 
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complexes. In this and other geochemical fields the 
volume will be of service in indicating where further 
chemical investigation is desirable, in i 
overlapping of analytical effort, and as a guide to 
the sources of information. 


Tri-alkyl Derivatives of Lead 
F. Hem and A. Klein have recently described 


& greatly im method of preparing lead 
tri-ethyl and tri-methyl (Ber. deutsch. chem. 
Gesells., Nov. 1938). The electrolytic method 


described by Midgley, Hochwalt and 
in 1923 gives very low yields. This is due to 
the solvent action of aloohol on the product, 
which becomes transferred to the oxidizing action 
at the anode. By ibuti 2N caustic alkali 
for aloohol a greatly improved yield resulta as the 
lead tri-ethyl is insoluble in water. Moreover an 
alkaline solution of lead triethyl chloride can be 
used as electrolyte instead of previously isolating the 
hydroxide. The product separates in an almost pure 
condition at the lead cathode, but when pure water 
was substituted for alkali only lead and hydrocarbons 
were formed at the cathode. The appearance of 
troublesome by-products at the anode and the 
slow formation-of oily drops near the cathode before 
the application of the current led ultimately to the 
diwcovery that the tri-ethyl lead can be obtained 
easily, rapidly and almost quantitatively by a purely 
chemical method, namely, by reducing the alkaling 
solution of lead tri-ethyl chloride by metallic 
aluminium, lead or rino at the temperature of the 
water-bath. After drymg the oil with sodium su?- 
phate it was analytically pure. When żin was sub- 
stituted for aluminium, lead or zino, an unstable 
substance, presumably lead di-ethyl from ite scarlet 
colour, was formed but not isolated. No data are 
given as to the molecular complexity of the oom- 
which was found by Midgley, Hoobwalt and 
ne epost ea EEA EAN E 
except in dilute solutions. 


Photochemical Theory of Vision 


No. 583 of Messrs. Hermann’s Series of Actualités 
Soientifiques et Industrielles (Paris) is the fourth of the 
biophysical series, and is entitled ‘La Base chimique 
et structurale de la Vision”. It is written by Selig 
Hecht, feesor of biophysics in Columbia Univer- 
sity. It brings together a large amount of quantitatiyp 
work which has been done on human and other eyes 
during the last ten years and shows that it is oon- 
sistent with a simple photochemical theory of vision. 
According to this theory, there is initidlly in each oell - 
of the retina a quantity a of a substance sensitive 
° to light, and if light of intensity I haa acted on it for 
+ seconds and has converted v of the substance into 
photoproducts, which may combine with themselves 
or with other products to re-form the original 
sensitive ial, the rate at which œ increases with 
time under the action of light I is equal to 
k I(a—v™ — ka where b, and k, are constants, and 
m and n are | or 2 according to whether the reacti 
are mono- or bi-molecular. Ourves are gi showmg 
how the least morement of intensity of light detect- 
able under various conditions depends of I for each 
of the possible values of m and » and for both rods 
and cones af the retina, and the author shows how 
recent observations enable the, values of m and n 
to be detefmined. 
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Scattering of Wireless Waves in the Ionosphere 
By T. L. seai FRS. - l 
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without exception of the 





Fig. 1. 


echoes, having a well-defined leading edge Q with an 
equivalent height between y 600 km. and 
2,500 km. and extending it is fnally lost in the 
background noise. It is this group which forms the 


“We are not here concerned with the ‘broadening’ of F echoes often 
observed as night. vi 
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(0) GROUND sIGMAL BUP- 


(b) GROUND sigwaL MAXI- 
SUPPRESSED PRESSED; SCATTER MAXIMUM. 
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echoes of apparently great equivalent height which 
have been recorded by other workers. 


(2) Spaced-frame experiments, which determine 
the direstion of arrival of the echoes, show that the 
reflected 


vertically when the frequency 
frequency, so that the delays of these echoes on the 


d pulse do not, represent equivalent vertical 


Te equivalent height of the leading 
edge Q is a function of the frequency, and a typical 
curve is shown in Fig. 2. As the frequency is reduced, 


lent height-at which the scatter echoes are received ver- 
tically is with the second order F, reflection. 
(4) If a beam transmitter is used, 


is 
i a ee A e ee ee 


is pointing. This effects was -explained by Mr. 
Tremellen in 1927, and we have verifed it by 


a set of photographs of 
such a morse dot observed 
on & linear time base when 


19:5 Mo./sec., and so was 
well above the oritioal fre- 
an Adoock direction finder 
situated, only a few kilo- 
metre to the east at 
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direction of the beam. In (a) the scattered 

can be sean overlapping the ground si and 
extending beyond it. This scatter was found to be 
strongest when the ground signal was suppreased as 
in (co), and was itself nearly at right 
angles to this direction, as in (b), at the maximum 
of the ground signal, when the goniometer indicated 
an almost southerly direction. 

(5) The distant scatter group S disappears when 
the frequency is so high that the ray which leaves 
the earth tangentially eacapes through the F, layer. 

These five facts can only be explained, in one way. 
Rays of frequency considerably greater than the 
critical frequehcy follow an oblique path, pasi 
thesughitie M laver an thor coward Pih ai A; and 
on their downward peth at B after reflection ab the 


-F layer, as in'Fig. 4. Expermental evidence® shows 


that the H layer is atways full of irregular scattering 
clouds. Signals received at or near the transmitter 

are those which ‘have been--scattered back along 
tote original” ntieaed path ct A. giving rise to 
echoes of the type P, and at B, producing the distant 


[SEE Se i rei hoy ot 
Christmas, some hundred and thirty people 
Petal Some SS Uael Sar 
20 at which Dr. Irving delivered 
-an address on the structure of proteins. He began by 
enumerating the facta which pure chemistry had 
succeeded, in accumulating about these substances, 
which play such an important part in living Nature. 
By the union of two amino acids, with the elimina- 
tion of a molecule of water, the polypeptide unit is 
built up. Chemically, this has two valence bonds free, 
one at each end, and thus seems ada solely for 
the formation of chain proteins are 
indeed chain compounds, it would be difficult to 
understand why they have apparently definite mole- 
cular weights (often multiples of 18,000), or why the 
molecule behaves approximately as a spherical one. 
A few years ago, Dr. Dorothy Wrinch suggested 
that, instead of the polypeptide unit (1), 
AC 
O R ye . 0 
oE Y 
I 


a s 
where R is one of a number of radicals, the unit 
might really be (m1), which differs from it only in the 

ttion of & proton within the molecule. It has, 
hawever: four free valency bonds, which (being 
attached to or carbon atoms) make 
angles of 109° with each other. In ion of the 
spatial arrangements possible with such a unit shows 
that they can form closed ‘cages’, the plane sides 
of which are constructed of a lacework of hexagons. 
Théo discrete molecular weights (and indeed the ratios 
of these) thus receive a natural explanation, as docs 
the approximately spherical shape of the molecule. 

One cage in icular contains 288 amino-acid 
residues, which is equal to the number determined 


R 
_oO-NZ% 
ae 
pag 


by physico-chemical methods in the came of egg 
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scatter group S shown in Fig. 1. . The resulta given 
in (5) above prove that there are no scattering clouds: 
in the F layer similar to those in the B layer. 





Fig. 4. 


All these results are based én very numeroys obser- 
vations carried out over a nuniber of years. 


* J. Inx, lect, Nng , "An Investigation of Short, Warn, 67, 008-07, 
"J. Inst, Bla. Bas. “Studies in Redio Tranemiation”, 71, 430-43 


acl nage Rosten, Polansaiion Wrrors and Accuracy of 
n Priore he 53 (March Apel 1035) and No. 


- bs fuk anes, 1935). 


t “Gesammeite Vi ger Heuptrersemmiong 1037 der Lilienthal- 
Gesellschaft fur ung’, PP. 


3 NATURS, 140, 846 (1987). 


Structure of Proteins 


‘albumin, within the limits of accuracy of these 


methods. In this particular case, the cage is a 
truncated tetrahedron which does not differ greatly 
from an octahedron. 

Now proteins can be inaota a 

treatments (shaking for three or four minute®, or 
heating to 65° O. for one or two minutes are sufficient 
in some cases) and then show markedly different 
properties from native proteins, but no change in 
molecular weight. It is suggested that these de- 
natured proteins are in fact camposed of the poly- 
peptides which the chemist had discovered, since the 
treatment which he necessarily applies in order to 
make investigations would be sufficient to cause the 
change. The ease of denaturation, and the great 
alteration in properties, both follow naturally from 
this hypothesis, taken in conjunction with the 
‘oyclol’ hypothesis adopted for native proteins. 
. A particularly interesting fact which receives 
explanation by these theories is the insolubilrty in 
water of mono-molecular layers of proteins fosmed 
from soluble native ins. The explanation lies 
in the positions of side chains R, which in the 
cage structure are arranged around the edges of the 
hexagonal lacunw composing ‘the plane sides of the 
cage, whereas in a mono-molecular layex, the-cage is 
developed into a plane. When R is hydrophobe, the 
mono-molecular layer is formed with these radicals 
projecting; in the ‘oage’ they project imto the 
interior and are thus ‘marked. 

The last part of the lecture was devoted to the 
X-ray evidence, which is most complete in the case 
of insulin, since as shown by Crowfoot, this particular 
protein has but one molecule per unit cell, and the 
results are therefore more easily interpreted than 
Te ae ae cee 

Dr. Langmuir stressed the point t the X-ray 
data, like many of the other facta explained by the 
theory, such as the appearance of a- but no B-amino 

acids, were not used as data in constructing it 
pasta a e the spouts of the X-ray 
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investigation, in Dr. Langmuir’s view, confirm many 
' features of the structure to which the theory had 
led. 

In the discussion which followed the address, Dr. 
Wrinch explained that the method used by Langmuir 
and Wrinch in interpreting the vector mape was a 
geometrical formulation of the classical picture of a 
crystal as a set of discrete units. Prof. J. D. Bernal 
uttered a word of caution against ing that the 
theory was proved. He thought that certain features 
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must be true, and others were possibly true, but in 
his view the X-ray data fail to confirm the pfbposed 
structure. He had had a vector map calculated for 
the latter, and found that it differed very markedly 
from that obtained experimentally. Prof. E. H. 
Neville showed the care that is needed in interpreting 
a vector map, by a simple example in which a map 
constructed from a given set of pointa appeared at 
first sight to correspond to, quite a different type of 
distribution. ‘ 


Studies in Galactic Structure 


e 

Bulletin of the Astronomical Institutes of the 

Netheriands, No. 308, J. H. Oort investigates the 
structure of the galactic system from counta of faint 
stars in medium and high galactic latitudes om- 
bined with absorption data from Hubble’s counts of 
extra-galactic nebujæ. Data for the star density 
were derived from Kapteyn’s Selected Areas; the 
amount of absorption to be used for each selected 
area was estimated from nebular counts in neigh- 
bouring fields. 

Assuming tentatively that the absorption ocours in 
front of the stars studied, the investigation leads to a 
picture of the galactic system differing samewhat from 
the prevalent conception : broadly, the sun appears to 
_ be situated in a region of relatively low star density 
surrounded in all ic longitudes by extensive 

ions where the density is at least twice as high. 

structural features indicated are large-scale 
phenomena, extending on both sides of the galactio 
plahe to distances of 500 or 700 parsecs (say 1600- 
2300 light years) from this plane. The analogy. 
between this structure and the spiral structure of 

y flattened extra-galactic systems is discussed ; 
but the data are insufficient to define the course of 
the spiral arms, although the sun apparently les 
between two arms. At greater distances from the 
galactic plane, the unevenness in density distribution 
disappears ; at levels between 800 and 1800 parsecs 
the equidensity surfaces are satisfactorily repre- 
sented by planes inclined at angles of about 10° to 
the galactic plane, implying an increase of density in 
the direction of the galactic centre by a factor 1-38 
per 1000 . The derived longitude of the 
centre is 824° + 8° (region of Scorpi ittarius), in 
excellent agreement with the longttude derived from 


the effecte of differential ‘rotation or from the dis- 
tribution of globular clusters and planetary nebulæ. 
As regards selective absorption, the evidence from 
colour-excess data in the Kapteyn Areas points to a 
strong galactic concentration of the absorbing clouds, 
and indicates that the greater part of the absorption 
derived from Hubble’s counts of nebulæ must have 
occurred relatively close to the galactic plane. 

From the time of Sir William Herschel, the dark 
patches and lanes, more or lees devoid of stars, in 
the Milky Way have been an attractive problem 
for astronomers. It is now known that these dark 
areas must be due chiefly to clouds of cosmic dust. 
In Publication No. 48 of the Kapteyn Astronomical 
La at Groningen, an estimate is made by 
B. Hiemstra of the distances of some absorption clouds 
in areas 2, 5, 9 and 24 of Kapteyn’s Selected Areas. 

From a statistical study of proper motions and 
apparent magnitudes of the stars m the absorbing 
regions and m the surrounding rich areas, the 
author is able to derive limits for the distance and 
absorption effect of the clouds, assummg them to 
be of infinitesimal thickness compared with their 
distance. The resulta range as follows: Area 5 
contains a cloud absorbing 0-8™-]-5™ at a distance 
leas than 800—400 . Area 2 contains a cloud 
absorbing at least 0:5™ at a distance of 600-1200 
parsecs. In area 9, lymg east of the North America 
Nebula, the absorption reaches 2°0™ at a distance of 
500-650 parsecs. The plates used in the investiga- 
tion were taken at the Radcliffe Observatory, Oxford, 
with the 24-inch refractor, which was recently 
presented to the University of London Observatory 
at Mill Hill. Usually the pairs of plates were taken 
about fifteen years apart. 


; Education for Citizenship 


ARATION for and training in citizenship 
are recognized by an increasing number of 
people in Great Britain as of vital national importance 
and as calling woe for the development and 
is much to interest them im “Forums for Young 
People”, a pamphlet recently issued by the United 
States Offloe of Education (Washington, D.C.; 
i t of Documents. 15 cents). This is a 
study of problems and plans involved in idi 
i series of free discussions of public affairs 
for high school and college students and for other 
young For two years, the Commissioner of 
Ednoation has conducted, with the help of very 


substantial Federal grants, a vigorous pro da 
for thavaegadisation of publio altars formas through: 
out the States, and the resulting experiments have 
provided ample material for this study, the publica- 
tion of which, will, he h “contribute to the 
thinking of the teaching ession and of laymen on 
this problem of finding ways and means to make 
higher education meet its civic 
responsibilities”. It begins with an admirably lucid 
discussion of pros and cons. The point of view taken 
is that the mdst important purpose of education in 
our time is the fraining of the*mind to deal intel- 

y with the undecided tesues which face mankind. 

udnt chapters describe: types of forum 
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programmes for high schools, forum plans for colleges 
and uhiversities, forum plana for youth on oom- 
munity-wide basis and “‘guide-poste to organisation”. 
Some of the problems of ‘Forums for Y 
People” were discussed at the Schoo. 
Conference held by the Association for Education in 

last year at Morley College, London. A 

of the at this conference a 

in the July number of Citizen. The erence 
covered a wider field, i ing consideration of the 
part played by character and purpose in the making 
of good citixens, and the effloacy of various out-of- 
school activities, such as scouting, classes in first-aid, 
and camping as means for stimulating emotion and 

on and harnessing them to action in the 
service of the so as to overcome “that 
apathy which is the besetting weakness of de- 
mocracy”’. With the view of keeping in touch with one 
another the now oonsiderable number of schools 
where systematic efforts are made to foster the 
of a spirit of community service & 
“Schools Community Service ’ has been con- 
stituted within the Association headquarters at 
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The Downs School, Colwall, Malvern, with Mr. W. F. 


help at j training 
centres, boys’ alabe school missions, visits to 
factories, housing estates, ete., work in the 
holidays, for Rie unempl men on 
their allotments, 1 expeditions abroad. . 
In the same number of the Citizen is an article of 
interest by Prof. René Maheu of the 


oT chor bat Se a 
and most of them concentrate on i 
Sa ta ee cages 
with ine technioues ofeell kooni aid of suet: 
with the techniques of Prape na ain and of objective 
thinking. a eet eee ay 
given to secondary school teachers of 

their pupils to decide for ee aie 


The ‘Differential Analyser in Electrical Engineering 


ro years, there has been a considerable 
development in the and use of mechanical 
and electrical instruments for carrying out calcula- 
tions of various kinds. These calculations can be 
divided into two main groups: first, there are those 
which consist of the four of arithmetic 
(addition, subtraction, multiplication and division) 
combined in any way, and secondly there are those 
which involve further ideas of the calculus. For 
the latter group of calculations, the solution of 
differential equations is one of special importance 
both in pure and in applied science, as in both fields 
there arise many kinds of differential equations which 
have no formal solution or none convenient for numer- 
ical evaluation, but for which titative information 
about the behaviour of the so is required. 

In a paper by Prof. D. R. Hartree and Mr. J. K. 
Nuttall on the dufforential analyser and ite applica- 
tions in electrical engineering (J. Inst. Bleo. Engineers, 
No. 508), a description is given of the differential 
analyser, and it is shown that the solutions of non- 
linear differential equations can be obtained 
by its use. Although it is possible to evaluate the 
solutions of such equations eet and some- 
times graphical methods can be em except 
for simple equations, numerical baer PEHEA soe 
and lengthy, and graphical methods are limited in 
scope and accuracy and are also laborious to carry 
out on a large scale. The general jdea of such a 
machine was due to Lord Kelvin. pede ar ne 
realization of the idea is due to Dr. V of the 
Massachusetts Institute of Technology, where the 
first machine of this kind -was and oon- 
structed. A similar machine built by the Metropolitan- 
Vickers Elecwical Co., Ltd., is ed at the 
University of Manshtetar and therein another ab the 


eomodltay flo following: 4 the paper describing , the 


differential analyser, there is an excellent account of 
the practical application of it to stutly’ the transienta 
on & distortionless transmission line, by Prof. Hartree 
and Dr. Porter. The ever-increasing volume of 
technical literature on lightning and its effects on 
tranamission lines and terminal equipment provides 
evidence of the attention now being paid by engineers 
to this problem. It is now known that the severity 
eae oe ie ee 


oy. eae iho uncok tha wava Uy 
i A ms or surge absorbers or by 
reducing its amplitude by means of ‘arresters’ of 


various types. principal features of the majority 
of arresters of the ‘spillover’ type is that their action 
depends on the use of a material having a non-linear 
current-voltage characteristic. 

Dips paper describes the solution of the problem 

ee the DIMO aS transient, an a Anito 
line with a non-linear impedance at one or both 
ends. The behaviour of a transient on a finite distor- 


iœ. The authors apply 


the Wana wu las Gana eee 


end and a non-linear resistance (lightning arrester) 
at the other. Specimens of machine solutions, both 
with a Imear and a non-linear resistance at the far 
end, are ‘given and discussed, and compared with 
oscillograms taken on an actual line, 


No. 3610, JAN. 7, 1939 


Electric Power Supply in India 


T the annual meeting of-the National Academy 
of Sciences, India, held on March 5, a sym- 
posium was on the subject of India’s power 
ty. In opening the discussion, Prof. M. N. Saha 
ald that no subject could at the present: moment 
be of greater importance than that of a cheap and 
abundant power supply. The whole industrial 
efficiency of a nation depends on it. He pointed out 
that there are countries in the world that have 
devel all their power resourcee—Norway, 
United tes, England and Germany; but India, 
China and Abyssinia are still ent on a medieval 
economy. jn Norway, the eg per head per 
annum is nearly 1,800 unite. England and 
Germany the pores ii miny ee ee 
the output per head is probably nearly the same. 
In India the output cannot exceed 90 units, of which 
about 60 is from human labour, 10 from animal 
power and 20 from steam and electrical power 
combined. 

If the problems of poverty and unemployment in 
India are to be solved, the power resources of the 
country must be organized so as to bring them to the 
level of Europe, America and Japan. Dr. Tandon 
said that the sponsors of the Ganges canal project 
would have done better service to the country if, 
instead of trying to capture the public imagination 
by the ideal of rural electrification, they had ocon- 
centrated the load near the generating stations for 
the development of the heavy chemical industries. 
* Pandit J. Nehru, in summing up the discussion, 
said that everyene saw the necessity of establishing 
a pdéwer research and survey institute. But demo- 
oratio Governments are greatly burdened by their 
ordinary routine work, and ints fram innumer- 
able persons who now have sccess to them. Tho first 
things they do are naturally those demanded by 
hundreds of thousands of people, and so they have 
no time to listen to the counsels of a few dozen, 
however great their reputation may be. The 
man of science is not always a helpful person. He 
does not realixe that things which have to be put 
before the Government must be definite and that the 
proposals must ftt in with the realities of the situation. 
He asked the Academy to draw up definite proposals 
for benefiting the nation, and not vague aspirations 
as to what should or might be done. 

A? a subsequent meeting on March 29, Prof. Saha 
moved a series of resolutions which were unanimously 


committee of legàl and scientific 
sentatives of industry, to study the present Electricity 
Acb and toe recommend the necessary legislati 
required to nationalize the generation and di 
tion of electricity with the view of making the supply 
of electrical power in the country cheap and 
abundant. The second resolution requesta the 
Government to select a body of graduates in physics 
and electrical and chemical engineering, and to send 
them to study the methods adopted m pountries such 
as England, the U.S.S.R. and Switzerland. The third 
resolution is a request that a permanent body called 
the “Power Survey and Research Institute’ be ap- 
pointed. Finally, the National Academy noted with 
regret that the Government of the United Provinces, 
when appomting an Electricity Committee, did not 
consider 1b necessary toeask the Academy to nomi- 
nate a specialist to serve on the Committee. * ~ 
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Science News a Century Ago , 


Invention of Daguerrotype 

On Jan 7, 1889, Arago described to the Paris 
Academy of Sciences the invention of Louis Jacques 
Mande Daguerre (1789-1851) for the photographic 
process of taking pictures on metal plates. Writing 
from Paris, a correspondent of the Athenaum said, 
“80 universal an interest was excited here by the 
paper read by M. Arago, that I called on M. Daguerre 
to possess myself, as far as was permissible, of the 
facta of this very extraordinary discovery. . . . Of 
course, I can as yet give no precise*details as M. 
Daguerre naturally objects to impart them to anyone, 
till he has received definite answer from the Govern- 
ment, with whom he is in treaty for the sale of his 
secret. I should add that the discovery is authenti- 
cated past the power of question by the testimonials 
of such men as Biot, von Humboldt and M. Arago. 
His earlier sketches of four years ago have a slight 
haxiness; some of his last works have the force of 
Rembrandt’s etchings.” Of the various subjects of 
Daguerre pictures, the correspondent mentioned the 
Quays of aris, the Louvre and Notre Dame, the 
picture of the last havi : 
Daguerre had begun 
officer, then became a stage painter, and in 1822, in 


Paris, which for seventeen years was & great attrac- 
tion.: For many years he endeavoured to produce 
permanent pictures by the action of sunlight, and 
collaborated with Niodphore Niepce (1765-1838). 
’a pictures were produced on plates of 
silver covered with a film of iodide. After exposure, 
the plates were devel by means of mercury 
vapour and fixed in a bath 6f hyposulphite of soda. 


Parallax of « Centauri 
Ox January 9, 1889, the discovery of the parallax 
of « Centauri was communicated to the Royal 
Astronomical Society by Thomas Henderson (1798- 
1844), the first Astronomer Royal for Scotland, to 
which office he had been appointed in 1834, a year 
after his return from the Oape of Good Hope. “‘With 
& view,” said Miss Olerke, ‘‘to correcting the declina- 
tion of the lustrous double star a Centauri . . . he 
effected a number of successive determinations of its 
position, and on being informed, of its very consider- 
able proper motion (3-6”) annually he resolved to 
examine the observations already made for possible 
traces of parallactio displacement. This was done on 
his return to Scotland. . . . From the declination 
measurements made at the Cape and duly reduced, 
a parallax of about one second of aro clearly 
. . . but, by perhaps an excess of caution, 
was withheld from publication until fuller certainty 
was afforded by the concurrent testimony of Lieu- 
tenant Meadows’ determinations of the same star’s 
right ascension. When at last, January 9, 1839, 
Henderson communicated his discovery to the 
Astronomical Scviety, he could no longer claim the 
parity which was his due. Bessel had anticipated 
im with the, parallax of 61 Cygni by just two 


months.” 


William MacMichael (1784-1839) : 


De. Worum MacMicnast, do eminent London 
physician, who died on January 10, 1839, was bom 
at Bridgnérth in Shropshire in 1784, the son of a 
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banker. He was educated at the local grammar school 
end thrist Church, Oxford, where he qualified in 
1808. inted Radcliffe tra fellow in 1811, 
he vi Russia, Turkey, the States and 
Palestme, and in 1817 and 1818 recorded his ex- 
le toa of the journey. In 1818 he settled in 
and four years later was appointed physician 
Oe ee ee In 1829 he was made 
physi extraordmary to the Kmg. At the Royal 
llege of Physicians, of which he was elected fellow 
in 1818, he held the office of censor in 1822 and 18382 
and of i in 1824. MacMichael is best known 
as the author gf “The Gold Headed Cane” which was 
published anonymously m 1827 and contained the 
lives of Radcliffe, Mead, Askew, Pitcairn and Baillie, 
the successive owners of the cane, now in possession 
of the Royal College of Physicians. He was also the 
author of ‘Lives of British Physicians” (1880), also 
published anonymously and written in the same 
delightful style as the previous work, as well as of 
unimportant books on ecarlet fever (1822) and 
cholera (1831). 


Magnetical Observations 


In ita report of the meeting of the 

held on January 10, 1839, the Aithen@um moluded 
the report to the Council by the Joint Committee of 
Physics and Meteorology appointed to consider the 
propriety of recommending the establishment of 
fred ed magnetic observatories and the equipment of a 
naval expedition for observations in the Antarctio. 
report, maa by Sir John Herschel, was ap- 
and Herschel, together with Sabine and 
eatstone, were requested to wait on Lord Mel- 
bourne. After reading the rt, Lord Melbourne 
stated that he would urge Majesty’s Govern- 
ment to adopt measures for carrying the resolution 

of the Council into immediate effect. 








University Events 


OamMBRIDGH.—The International Wool Publicity 

and Research Secretariat is supporting in the Univer- 
sity @ researoh studentahip at the School of Bio- 
chemistry, and on the conclusion of the present 
holder’s tenure it will consider providing for a 
further tenure appointment to which will be made 
by the University. The present holder is R. L. M. 
Synge, of Trmity College. 

L. C. Young, of Trinity College, has been saad 
for the degree of Sc.D. 

Dr. W. Feldberg has been appointed University 
lecturer in physiology. 

The subject proposed for the Adams Prize for the 
period 1989-40 is “Theo Theory of Numbers”. This 
phrase may be interpreted in the widest sense and 
as incl for example, the additive, algebraic, 
anatytio geometric theories. 

e 


Reapine.—Prof. F. J. Cole, professor of zoology 
amce 1906, ia resigning from the chair in September. 
Prof. Cole's «esearches have dealt chiefly with oom- 
parative aoptomny amd tha histary of soology; From 

1895 until 1906 he was lecturer m zoology m the 
niversity of Liverpool. 
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Societies and Academies 


London 


Royal Society (Proc., A, 169, 1-148 ; 1988). 

Sie Woaw BRAGG : Presidential 

J. L. Limos and A. J. Armann: The smul- 
taneous sorption of carbon bisulphide and water 
vapour by activated charcoals. 

R. F. Basrow and W. Javows: The band spec- 
trum of silicon monosulphide and its relatio& to the 
band spectra of similar molecules. 

R. W. Sunans: The behaviour of polar molgoules 
in solid paraffin wax. 

J. 8avnus: Ionio recombjnation in air. 

P. Wass: (1) On the Hamilton-Jacobi theory and 
qusntization of.a dynamical contmuum. (2) On the 
Hamilton-Jacobi theory and quantization of general- 
ized electrodynamics, 

E. A. Guagawnmm: The statistical mechanics of 
co-operative assemblies.” 


, 


Edinburgh 
Royal Society of Edinburgh, December 5. 


A. R. Guay: The Oxford University Arotio 
Expedition to North East Land, 1985-1986. The 
north coast of the island was mapped in detail, while 


reconnaissance surveys were made of the cast and ` 


south coasts. The ionosphere research carried off qt- 


the bese in Brandy Bay yielded resulta of consider- 
able value to the further development of See Wire- 
less communications, while measurements of the 
atmospheric ozone and observations on the aurora 
were successfully made. The and biology 
of North East Land were studied m some detail. 
Finally, at two stations established on the inland ice 
a comprehensive programme of glaciological and 
meteorological research was completed. 

Vara Frerrae: ‘Structure and function of the 

alimentary canal of some tectubranch molluscs, with 
a note on excretion. The morphology, minute struc- 
ture and functionmg of the gut of four species of 
tectibranch molluscs has been described. Food, 
sensed by cephalic sense organs and raked in by the 
radula, is crushed by calcareous plates in the gizxard 
and exposed to enzymes from the salivary and dtgea- 
tive glands. Digestion of carbohydrates, proteins and 
fats occurs, soluble products and minute particles 
being passed through the stomach’to the liver for 
absorption and further digestion. Indigestible food 
from the digestive gland 1s excreted wia the anus 
and the kidney in different proportions in bivalves 
and gastro . 
Mrs. E. M. Bratt: Investigation of visual 
threshold values. The main object of the work was 
the determination of the effect of fatigue, under 
certain conditions, on the itude of the threshold 
value. The time of fatigue a light of given in- 
tensity was varied, and it was found that the apparent 
intensity, as measured by the critical frequency of 
fiicker, of snother light, also of constant intensity, 
was markedly increased ‘by increase of the time of 
fatigue. The same condition holds when an interval 
of time elapses between the cessation of fatigue and 
observation of the second tight, but the effect is 
smaller. i 
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Paris 
Academy of Sciences (O.R., 207, 1187-1268, Dec. 12, 
1938). 


G. Bemreasp: Quantity of sino in sea water. 
Samples of water off the coasts of France and of the 
Dead Sea have been examined by a chemical method 
(determination as calcium sxincate); the figures 
obtained are 8-4 mgm. and 4-87 mgm. sinc per litre 


L PORE ead, C. Cams: New cases of 
Xene ip wheat hybrids (Triioum monodurum, T. 
agilopovdes and T. vulgare). 
J. Oon~as-Batoous and G.-J. 
StaraworguLo: Behaviour of yellow fever virus in 
the mosquito Aedes genioulatus. Transmission of the 
fever ‘occurs when the mosquitoes are at 
$0-85° C., but not when they are at 20-22° 

V. VOLTERRA and V. A. KOSTITIIN : Remarks on 
the toxic action of the medium, à propos a note by 
M. Regnier and Mile. Lambin [Development of 
Staphylococows aureus and Baoilléus cok in a liquid 
medium]. 

P. Lazay: Gravimetric map of the Philippines. 

P. Lavy: Brownian movement and geometric 
schemes. 

0O. Pavo: Contribution to the problem of M. 
Fréchet relating to the investigation of a derrvable 
Bette Or Sete Ste REE 


a Dvonsrzxy : Semi-convergence of series, and 
ioular of Dirichlet series. 
. Gopzragy,and H. Ponom: The idea of 
stabi 

A. Foon and O. CHABTIBR : Chromo-phótography 
and gyratory flow. 

V. Votxovisxy: Some properties of vertioal 

gi pene in plane problems of convection. 

MALAVARD : Correction of air-flow for an elliptic 
channel. 

J. Soromon: Quantum theory of gravitation. 

J. Gémintav: Wave mechanics of the heavy 
electron. 

N. Casnuea: Perturbation of a problem of proper 
values by deformation of the boundary. 

J. ROUBAUD-V4aLETTH: Certain equations repre- 
senting & photon. 

Mua. M.-A. Tonwensat: Relations between the 
theary of the photon and the theory of the heavy 
electron. 

A. Proca: A symbolic equation combining the 
equations of the mesotron (heavy electron), those of 
‘Kemmer, of Klem-Gordon and the L, de Broglie 
aaa of-the photon. 

BALORANT : i tal arrangements for 
aa ae sa dou E E by 
resonance method: measurement of the velocity of 
sound In meroury. The mean velocity at 22-5°C. 
found was 1,407 m./sec. 

L. Trans : "Viscosity of liquid helium and the Boge- 
Einstein atatistios. 

T. Boaaro : Movement of an electrified particle m 
an electric field gnd in a superposed. fleld. 

Y. RocanD: Weakening of the electromagnetic 
fields on ultra’shor$ waves at river crossings. Such 
looal effecta may give useful information to aircraft. 

M. Lawanonanps and W. Jupa: Discussion of 
the phenomena of eleafrolytio surtension. — 


(To be continued.) 
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Rome e 
National Academy of the Lincei (Adi, 27, 471-492 ; 
1938). 
G. GHHBARDELLI: Construction of equivalence 
series on & reducible algebraic curve. 


C. Carrawno : Contact of two elastic bodies : local 
Gistribution of the forces (3). 
A. ALTBRANDI: New confirmation 


of the necessary participation of the inborn afferent 
path in the mechaniam of conditioned reflexes. 

Q. ARAGONA : New observations on the blood-sugar 

raising pancreatic hormone of G. Martino. 

vV. Oy, Uniko: pH value of the content of the 
seminal vescicles of the albino rat. 

V. Zacamrt: Experimental researches on the 
seminal fluid. (3) Variation of the pH of the human 
fluid with temperature and dilution. 

Att, 27, 493-608 ; 1938. 

F. ENRIQUES : Characteristic properties of irregular 
algebraic surfaces. 

U. Barsresi:  Geodetic-astronomical station 
erected on the trigonometric vertex of Montecastello 
near Alessandria m 1934.. 

G. QUAGLIABIELLO F. CupRaxcoro : Solubility 
of fatty acids and of glycerides in bile and in bile 
salts. 

A. STELLA: New studies on the tin deposit of 
Campiglia. 

J. O. Viewaux: Polygenic functions of one and 
of several dual complex variables and of bidual 
variables (1). 

E. Feora : Cauchy’s problem and equations with 
lineer derivatives having constant coefficients. 
- G N. Warson: Tabulation of a particular 
function defined by an improper integral. 

T. Boaato: Solutions of a system of equations 

O. Cms : A more general theory of the existence 
of multiple planes. 

G. C. Mors: Geometrical considerations of the 
i on method of Hadamard-Théodoresco (1). 

A. Cangas: Resolution of a problem relating to 
the perturbetions imposed on continuous systems. 

GQ. Lawpanrario: Stationary motions in the 
dynamio problems of Liouville. 

oO. ABONI: Possibility of neglecting the work 
due to deformation of the cutting surface and 
of the axial force in comparison. with that of the 
moments. 

Q. L. ANDRIBSI : 
1933 until 1936. 

Q. Waracui : A system of gravitational equations 
gf the first order (2). 

G. GracomaLLo : Structure of some 

C. Panne and E. Saar: Some chemical pro- 
perties of element- 48 (2). 

R. Prowrarrz: Influence of ultrasonics on dis- 
charge potentials of hydrogen, oxygen and chlorine. 

A. OAVIRATO : The Permian im othe) Orroli territory 
(Sardinia). 

8. Dosm DI Detours: Phenomena of activation 
in plant growth (1). 

G. Gomà : New observations on the drying 
of shoots of poplars. ; 


Solar radiation at Rome from 


A. ALITBRANDI: of the word m 
producing the comiitioned A b an the 
vV. ZAGAMI : on 
semini fhrid (4). p Gaius Gf dosa ausiaal Md. = 
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Forthcoming Events 


Tuesday, January 10 


PHARMA OCHUTIOAL Soourry, at 8.80.—Prof. J. H. Gaddum: 
“Reoent Discoveries about Anmal Hormones”. 


Friday, January 13 


PuysiaaL Soormry, at 5.15—Sir Ambrose Flemmg, 
F.R.S.: Os ha and Physicists of the Eighteen- 
seventies” 





Appointments Vacant 


APPLICATIONS are mvited for the following appointments, on or 
before the dates mentioned 


ASSISTANT LECTURER IN ELBOTRICAL Anamung In Unirenity 
College, London—The Secretary (January 14). 
Fee Re et TR METEOROLOGY In ttie Timpesta! Collage. of 


and Techno The Regmtrar, University of 
pe a, Technolo On aadmie 


the Tustzirte for Medical Rescareh, Federated Mi 

States—The Director of Recruitment (Colona Services), 8 eed 

ham Gate, London, 8 W 1 (February 10) 
PROFESSOR OF PHYSICAL AND GENERAL CHEMISTRY and 
FANT T EOrEmOR OF MINERAL AND INORGANIO OHIMIPTRY m 
Tadian. Tnetitate of Baence, Bangalore, India—The 

e aaan a 

henmtawr ADYIBORY Orrioxr to the Greenkeepang 
Researoh—Tho et he ee ee 


oe PO er i fs Baeatoh Taboratory of tho 
of Physklam of Edinburgh Tho ithe Boral College 
Physiceans, Hdinburgh, 2. 


Reports and other Publications 
(not included in the monthly Books Supplement) 

Great Britain and Ireland 

eee depositors’, Technical Society Vol. 14 
Polytechnic Institute.) 15e. ; to Se ea 





sagorna of the 
Z1s. 


Leto adie see Pp. lita plates. (Dunfermline : 
Untted Trast ) 


Annual Report of the Publie Health 

ment of Ind» for 1986 voL 1, with Appendices. 
Manager of Publications.) 2 rupees; 3s. 6d. 
Umon of Bouth Afros : De ray Gro Coat, Bou be 


JAN. 7, 1989, Vor. 143. 


Instutute of Bdenoe. Vol. 21A, Part 27: 
Process. Part 5: Mechantsm 


Oxide Hlectrodes. Part Studies 
Msotrodes. By O. T. Ablohandant and 8. K. 
L4 rupees. VoL 21A, Part 30: Diferential 
Hleotroda. O T. Ah 


Conf : ; 

of expan [8 
of Agriculture, Fifi. Annual Bulletin of Divmonal 

Rope Pp. iv+06, (Suva: Government Pomter ) 2%. 6d. (812 


Advisory Oommittes on Hducatzon. The F: 
10 ore a Pp. 82 (Washington, D.O. : 
oan! 


Garden Record. VoL 27, No. 8: 


= PE uate a 


1: Ans wing from Utah. By 
Lous B. 4. VoL 9, No.2: A Now Raos of Cliff Swallow 
from No: Oty Roe 
Hachwuka, Pp. 5-6. Vol 9, No.8: A Bubspectes of the 
Bush-Tit from Peek vol: o Gt acne or tine, 
Marquess Hachwuka. . oL 0, No. 4° Descriptions of Three 
New Birds W co, By A. J. van Romem. Pp. 9-12. 
VoL 9, No. 5> A Colorado Bummer . By 
A. J. van Rossem. Pp. 13-14. Vol 9, No. 0: M. Mert, a 
Now Sloth Oahfornia. Gietoben 
KL Pp. 15-80+1 plate, Vol. 9, No: 7: An Ulnstrated Note on 
the and s ts of Octopus. 
By Denis L. Fox 31 aie tie VoL 0, No. 8: A Mew Form 
Pi vO Qalifomma, 
By Laurence Huey. 85-36. Vol 0, Ko. 9 on 
the tn 1 By T. D. A. CockererL 
Pg are: (Ban Diego, er 


Catalogues, etc. 
wo upaa a Y | Tablota Hip 6-Dichlorophene|- Lindophenol) for 
S Khay Apert: Totally Immersed Units, Pf 16. (London: 
algo: and Clinical Photography. VoL 2, No.4 Pp. 601-76. 


odak, Ltd) 
Eaa e a hia. Produktions- 


Yerkehrageographio Anitquasintakstelog Nr OTEP. 170 Capua. 
Gustay Fook, mat) E 


Catalogue of Impartant Works on Botany, Zoology, Paleonto 
and a few works on , Astronom 
26.) Pp. 16. (London > John H. Knowles.) 


-Agnith.) 
X Plantarum, 96. 28. (Den Haag: 
nanasi Sank) o e (Ho, 96.) Pp. 
ee ees maps +Diary. (Bonnybridge: 


ane agar 


So. danat: 
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Two new volumes In the new series of e 


CAMBRIDGE PHYSICAL TRACTS 
| THE MOBILITY OF POSITIVE IONS IN GASES 


35 text-figures By A. M. TYNDALL- 6s. net 


This book gives a concise and connected account of the results of investigations made in the 
H. H. Wills Physical Laboratory. 


SUPERCONDUCTIVITY 
23 text-figures By D. SHOENBERG 68s: net 
Tho classic experiment of Meissner and Ochsenfeld a few years ago led to considerable revision 
of the phenomenological of Superconducti , and showed serious flaws in its s 
Recent developments, they have not altered this position, have at least e 
possible a coherent statement of what it is that the theory has to explain. This statement 1s set 
out in the present survey. S 
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in the Service of Science 


The highty-specialfked photographic needs of astronomy, 
spectroscopy and micrography receive constant attention 
in the Kodak Research Laboratory at Wealdstone—one of 
the best equipped of its kind in the world. A wide range 
of plates can be supplied for scientific purposes, and Kodak 
technicians are always ready to consider the preparation of 
special plates to Meet individual needs. All-scientists who ° 
use photography as an aid to investigation are invited to 
e send details of their requirements to Mr. N. Alfred, Dept. 6, 


e . 


Lonpon, W.C.2 
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Intellectual Co-operation between the Nations 


VV E to and mows and have our being in a 
world of contradictions—in a world which 
has shrunk in its dimensions to an almost incredible 
extent during the last generation. America and 
the Antipodes are but a few days’ journey from 
Europe; wireless oan put a girdle round the 
globe in a time undreamt of by Puck; the con- 
eekted labours of the physicist, the engineer, and 
the biologist “have made it possible to transport 
perishable produce on a large scale from country 
to country——produce which adds in a high degree 
to the amenities of life in our community. All 
these results have been achieved by thought 
and labour which were truly international in 
character. 


The fundamental problems of life, of art and of: 


ordered knowledge know neither racial nor geo- 
graphical boundaries. Grant that we have reached 
a certain stage in our gropings into the infinite, 
then, within those limits, the message of Plato and 
of Confucius, of Dante and of Wordsworth, of 
Beethoven and of Brahms, of Newton and of 
Einstein, are for all ages and all climes. Unless 
man is freg in thought, and free in the expression 
of his thoughts, the wisdom of the past and of the 
present is of small avail for the increase of the 
happihees of the human race; and it is a bitter 
comment on the trend of our modern civilization 
that men should be turning to the noble words 
of the Areopagitioa as expressing beliefs still to 
be fought for, not as truths for ever demonstrated 
by the streggles and aspirations of centuries 
pest and gone. 

“As good almost kill a man as kill a good book ; 
who kills a man kills*a reasonable creatare, God’s 
image ; but he who destroys æ good book, kills 


reason itself, kills the image of God, as it were, 
in the eye. . . . We should be wary, therefore, 
what persecution we raise against the living ' 
labours of public men, how we spill that seasoned 
life of man, preserved and stored up in books; 
since we see a kind of homicide may be thus com- 
mitted, sometimes a martyrdom ; and if it extend 
to the whole impression, a kind of massacre, 
whereof the execution ends not in the slaying 
of an elemental life, but strikes at the ethereal and 
fifth essence, the breath of reason itself; slays 
an immortality rather than a life.’ How would 
these immortal words have struck our ears in the 
freer air of a generation agot How do they 
read to-day t 

We have said that we live in a world of contra- 
dictions, for, though the gifts of science have 
brought the nations closer in space and in time 


‘than ever before in the history of olvilization, 


yet, paradoxically enough, man stultifles the 
affects of these benefits in countless ways. He 
erects economic barriers between the nations ; 
he exacerbates national disagreements, visualizing 
the exchange of commodities, on which our mutual 
prosperity depends, as a process of warfare; he 
produces want and misery in a world which, 
wisely ordered, oould go far in using the gifts 
which scientific advance is providing, to supply 
the material needs of all. , 

All the’ more reason, then, to welcome any 
national prenouncement which emphasizes the 
spirit of co-operation rather than that of cut- 
throat competition, and such a pronouncement is 
doubly weloomé when it is eoncerned with the 
fostering, of general cultural relations betwpen 
a great democracy and the other cotmtries of the 
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world. ¢ The order recently signed by Mr. Cordell 
Hull, the Secretary of State in President Roose- 
velt’s Government, establishing in the Department 
of State a Division of Cultural Relations, is of 
great significance. In a civilization where know- 
ledge is increasing, where values are changing, at 
a rate never before dreamt of, and in which almost 
every possible element of instability is present, 

no opportunity should be lost for bringing together 
nationals of all bountries to discuss, amicably and 
fraternally, problems which are the concern of all, 

and few better meeting grounds could be chosen 
than those which are provided for the encourage- 
ment and strengthening of cultural relations. 
Individual attempts to institute such contacts 
have been many and have been attended with 
varying degrees of sucoees, or failure, but Govern- 
ments are slow to take such action, and Mr. Cordell 
Hull’s order marks an important step in advance, 
and provides an example that may well be followed 
by other Governments as a most weighty means 
of diminishing the tensions, and alleviating those 
differences which, unhappily, are such a prominent 
feature in international relations to-day. The 
order, which takes effect as from July 1988, has 
scarcely, as yet, received the notice which ita 
importance merits. The significant part of the 
text, as published in the issue of Sctence of 
November 25, 1988, runs: 


For the purpose of encouragmg and strengthening 
cultural relations and intellectual co-operation 


between the United States and other countries, rt 
is hereby ordered that there shall be establiahed in 
the Department of State a Division of Cultural 
Relations. 

The division will have general charge of official 
international activities of this department with 
respect to cultural relations, embracmg the exchange 
of La teachers and students; oo-operation 
i e field, of music, art, literature and other intel- 
lectual and, cultural attainments ; the formulation 
and distribution of librarie of representative works of 
the United States and suitable translations thereof ; 
the preparations for and management of the participa-. 
tion by this government in mternational expositiong 
m this fleld; supervision of participation by this 
government im imternational radio broadcasts ; en- 
couragement of a closer relationshrp between unofficial 


generally, the dissaminatidn abroad of the 
tive intellectual and cultural works of the United 
States and the improvement and becoadening of 
the scope of our cultural relations with other 
countries. 

-In ate functions, the Division of Cultural 
Relations will direct the conduct of exhaustive 
pee and have responsibility for the elaboration 


Saba ee ce effect of & compreheiisive and 
co- acre of activity in this*country for “the 
a 
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of international intellectual and cultural 
relations; it will assist in the tion and 
minions il ami im tho popa rt will super- 
vise the formulation of regulations and procedure : 
necessary for the fulfilment of obligations under the 
Convention for the Promotion of Inter-American 
Cultural Relations and other treaties and conventions 
relating to cultural relations to which the ‘United 
States may become & party; it will draft or review 

ce with foreign governments, American 


diplomatic and consular sieaa and all otber oor- . 


Tespondence en ey Sipe activities; #% will 
collaborate with the of Education and other 
ernment departments and agencies, the National 
Gammittes on Inter-American Intellectmal Co- 
operation, other educational and cultural 
tions and institutions and foreign missions in 
Washington. - 4 
The Division of Oultural Relations will function 


under the general supervision of the Under Secretary 
of State and im close co-operation with the 
geographioal divisions. 


It will be noted that science receives no overt 
mention, but it is to be presumed that scientific 
advances and the implications of such advances 
will receive full consideration under some of the 
more general heads of the order. 

Official action in democratic communities is apt 
to follow, rather than to lead publio opinion, saye 
in exceptional instances, but Mr. Cordell Hull’s¢ 
order synchronizes with other movements whith 
have already been discussed in the columns of 
Natur. The British and American Associations 
for the Advancement of Science, in their arrange- 
ments for an exchange, in alternate yoars, of 
lecturers to deliver at the meetings of the Associa- 
tions addresses which shall, broadly speaking, be 
conceived on the lines of presidential addresses, 
have initiated s movement which will undoubtedly 
have far-reaching effects; and this movement is 
further assisted by the decision of the Associations 
to keep officials of each Association intimately 
acquainted with the details of the proceedings 
of their respective bodies. It is good to know 
that the Government of the United States of 
America regards these decisions as having sufficient 
importance to warrant their forming part of 4 
wider national policy, and such recognition in- 
spires the hope that other countries will participate 
in this movement for the encouragement of inter- 
national cultural relations. 

The structure of our civilization is cracking ; 
if it is to be saved at all—and, imperfect though 
it may be, it is worth conserving and Seveloping— 
it can only be saved by the encouragement 
of those movements which stres the urgent 
need for* international oo- pretio and under- 
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The Colonial Service in the British Empire 


The Colonial Empire and its Civil Service 
By Charles Jeffries. Pp. xxv + 259. (Cambridge: 
At the University Preas, 1938.) 108. 6d. net. - 


ee book, as explained by Lord Harlech in 
hfs introduction, is an “attempt to tell, as 
-straightforwardly and simply as possible, the story 
of the development of the British Colonial service”’. 
The .author has had a difficult task, but has suc- 
ceeded admirably in condensing into the pages of 
a comparatively small volume an immense amount 
of matter that concerns the Colonial Service. 
His Majeaty’a Colonial Service of a hundred 
years ago dealt with regions that are now no 
longer under its control. In these days, the great 
Dominions have their own separate form of 
administration and although the island Colonies, 
such as those in the West Indies and Mauritius, 
and the West African Colonies of Sierra Leone and 
the Gambia do indeed appear on the old Hat, 
others such as Malays, Nigeria, the Gold Coast 
and the East African territories were not then 
parte of the Empire. The chapter on the early 
history of thb Service indeed affords fascinating 
reading and gives one a clear idea of the way in 
which the Colonial Empire has grown and how 
many changes have had to be made to meet its 
expanding needs. One cannot help feeling that in 
those early days the territories which now form the 
Colonial Empire were the Cinderellas to what are 
now the Dominions. These were-larger and more 
vociferous in their demands and had developed 
far more rapidly than the smaller Colonies. 
Matters have changed since the Dominion Office 
was formed in 1925, and we read of the remarkable 
way in which the Colonial Service proper has been 
strengthened and re-organized since the Great 
War. The time was evidently ripe, for a perusal 
of these pages enables one to realize in what a 
haphazard, not to say casual, manner the Colonial 
Empire of Great Britain has grown up. The laws 
and regulations even now differ in a remarkable 
way between territories often adjacent, and it was 
presumably to counter-the parochial attitude that 
was (and still is) so often exhibited by individual 
Colonies that the wide reforms of the post-War 
period were instituted. The Great War had indeed 
brought to light many glaring defecta in our 
orgaDization, more particularly perhaps in the 
failure to develop fully the natural resources of 
the Colonies, and the public health and education 
of the natives. As an example of the new, outlook, 
one may instance the reports of the Lovat Com- 


mittee in 1927 and-1928, which made recommenda- 
tions on agricultural research and administration 
in the non-self-governing Dependencies and also 
suggested the institution of one service for all the 
Colonies. Its proposals, after implementation, 
have done much to develop the agricultural, 
forestry -and other technical services. 

The Warren Fisher Committee followed with 
further recommendations, and this led to the 
decision of the Secretary of State to form a unified 
Colonial Service in 1930. Subsequent developments 
recognized the existence of a single Imperial 
Colonial Service. Within this, branch services have 
been organized on a profesional and not on a 
regional basis. Thus we now have Colonia) adminis- 
trative, legal, medical, agricultural services, and 
so on, each having a technical adviser in the 
Colonial Office itself. A further step was to lay 
down that members of these unified services 
would normally be recruited from outside the 
Colony iteelf. This, as is explained, “left room 
for the fullest scope to be allowed to each Colony 
to develop its public service in the best way suited 
to its local conditions”. There is little doubt that 
the unification of the service has done much to 
increase the prestige and sense of esprit de corps 
among its members, a pomt that has been ably 
brought out by the author. The olarification of 
the proposals regarding recruitment has also had 
the effect of attracting a number.of desirable 

Difficulties in the strict application of these 
ideals naturally occur, since the Colonies differ from 
each other in so many ways: Disappointment may 
be felt when the Oolonial Office feels it expedient 
to give way to a local Government in the matter 
of filling some post locally instead of by an appoint- 
ment from the unified Colonial Service. These 
difficulties are always likely to crop up from time 
to time in communities that are in the process of 
developing a political self-consciousness. Again, 
much remains to be done in levelling up the 
anomalies that undoubtedly exist between various 
Colonies in respect of salaries, housing, leave 
passages, and so on. ‘This matter needs urgent 
attention, as anless it is equitably settled one 
suspects that certain Colonies will acquire a reputa- 
tion that willrender them to the serving | 
officer and this will lead to an inevitable deteriora- 
tion in the standard of work. 

The subdivisien of the unified Colbnial Service 
into separate technical services has many points 
in its faveur. It is to be hpped, however, that thse 


44 


sub-services will not become too water-tight. The 
closest? co-operation between all officers is needed 
to solve many of the preasing problems, and indeed 
ther solution is almost always a matter of team- 
work. The higher posts in the Service should be 
open to every member, whether he be a specialist 
or an administrative officer, for it is ability and 
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personality that count, and the wider the net is 

spread the more likely is the right man to be found. 

The book is to be commended to all who are in 

any way interested in colonial questions, as it 

gives a complete history of the Colonial Service 
from ita very early days to the present time. 
G. E. 


a 


: The Mechanism of the Egg s 


Embryonic Development and Induction 

By Prof. Hans Spemann. (Yale University: Mrs. 
Hopsa Ely Siliman Memorial Lectures.) Pp. 
xii +401. (New Haven: Yale University Press ; 
London : Oxford University Press, 1938.) 22s. 6d. 
net. 


AT last we have the pleasure of welooming the 
largest work so far written by one who is 
perhaps the greatest living master of experimental 
morphology. It has received admirable treatment 
by the Yale University Press ; the clear printing 
aids the reader’s eye, and the matt paper does 
justice to every nerve-cell in the numerous illus- 
trations. 

It was Gustav Born who long ago discovered the 
remarkable healing power of amphibian embryos, 
and the manner in which they can be operated 


upon with very fine glass needles, hair-loops, and ` 


other delicate instruments. Under the dissecting 
microscope the tissues cut cleanly “like a mixture 
of cheese and cotton-wool” and the methods 
permit, of course, of that fundamental require- 
ment of experimental morphology, namely, the 
transplantation of pieces or regions of one embryo 
into another, that is, into an abnormal but living 
environment. It may then be seen whether they 
follow their previous oourse of development, or 
whether they fall into step, as it were, with their 
new environment, and go along with it to what- 
ever ita destiny may be in the finished embryo. 

Born did not carry the experiments far. It was 
Hans Spemann who, in a “Gedankengang” extend- 
ing over thirty years, analysed, with various 
collaborators, the process of determination in the 
amphibian embryo. With Hilde Mangold in 1924 
he discovered the primary organisation-centre 
(organizer), in the dorsal lip of the blastopore, 
which determines the main axis of the vertebrate 
embryo, that is to say, the neural tube, notochord 
and somites. 

The present book, after a short historical dis- 
cussion of some of the ideas current in earlier days 
of embryology, begins with a detajled account, not 


of this ‘primary organizer’ just now mentioned, 
but of the ‘secondary organizer’ which works on 


the ectoderm to produce the lens of the ee, when 
the eye-cup grows out towards the skin from. the 
forward end of the nerve-tube. At first sight, this 
way of introducing the subject of organizer 
phenomens may seem to have more disadvantages 
than benefits, for the processes of lens-induction 
vary & good deal as between different species of 
amphibia. Yet this very fact allows of a special 
insight into the relation of stimulus and response 
in organizer action. In some amphibia, the akin 
is absolutely incapable of producing a lens without 
the stimulus from the eye-cup, but in others it 
produces a more or less good lens if the eye-cup 
stimulus is not allowed to act. Henoe the concept 
of ‘double assurance’ derived from engineering. 

Tf one mechanism should fail in the normal courses 
of development, another appears if reserve. .It 
is not yet clear, however, whether the second 
process only comes into play if the first is inhibited, 
or whether both processes work together in the 
same direction in normal development as a “‘kom- 
binative Einheitaleistung”. In any event the 
question does not arise so acutely with regard to 


the primary 


organizer. 

The next series of chapters is devoted to the 
state of affairs in the gastrula during the working 
of the primary organizer. Spemann deals in turn 
with tests of potencies, inductions of secondary 
(twin) embryos by normal organizers and by 
abnormal media, such as dead tissues of adult 
organisms, or by chemical preparations. Al- 
though his account of the morphological problems 
has all the brilliance which we expected, 
the same can scarcely be said of those sections 
dealing with the biochemical aspecta of the 
phenomena. It is a striking exercise ip the 
psychology of science to observe how his assured 
touch deserts him when he appraises chemical 
evidence and chemical arguments. Thus he does 
not appreciate the importance of Holtfreter’s dis- 
covery that on heat-coagulation (or other protein 
denaturation), tissues such as ventmal ectoderm, 
which do not normally possess inductive power, 
acquire it, although he himself says (p. 282) that 
the “‘substance is then either produced anew, or 
æi free by suitable treatment” (italicas mine). 
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He does not see that the ventral ectoderm, in 
which the substance may be set free, is precisely 
‘the same thing as the presumptive epidermis, on 
which organizer activity has perforce to be tested. 
He does not therefore distinguish between im- 
plants which do injury to the tissue and so liberate 
the tissue’s own organizer-substance, and those 
which act in minute concentrations, and are hence 
leas likely to liberate it. He thus gives up too 
` easily, the search for logical consistency in the 
chemical facts, and takes refuge in a facile writing 
off of the whole effect as probably “unspecific”. 

What*puzzles the reader most, however, is the 
kind of assumption which Spemann regards as 
self-evident. Thus on pp. 220 and 370, where he 
is discusaing the induction of eyes and lenses after 
implantation of adult heart, he says, “One thing 
is evident from the beginning, that a cooked heart, 
for instance, which induced an isolated lens, cannot 
have brought about this effect by some specific 
lens-forming agency”. Now the evidence that the 
primary organizer involves a chemical substance 
is accepted by everyone. Since all adult tissues 
act, the simplest assumption is that they all con- 
tain the substance, capacity to react to it having 
long been lost. If they contain the primary 
opganizer, why not various secondary organizers ł 
Bees chain lace compounds 
present in for which no function has yet been 
found. Bo why is it self-evident that heart 
tissue cannot contain secondary lens-organizer 
substanoe t 

There are two places where the characteristics 
of the morphologist’s outlook appear with special 
force. Thus on p. 242 says, ‘“Che altered 
metabolism in the dorsal lip of the blastopore is, 
surely at first, a consequence of the induction, not 
its cause”. This is strikingly reminiscent of Liebig’s 
view which called forth from Traube in the early 
days of the study of yeast fermentation the famous 
remark: ‘Der Chemie vermag wohl die physio- 
logische Tatsachen, aber nicht der Physiologie die 
chemische, erklären”. Or again, on p. 245, Spe- 
mann asks how “structure can be produced by a 
factor which, like a chemical substance, lacks 
structure tn itself, in the morphological sense of 
the word 1’ Surely the whole of organic chemistry 
is, in a real sense of the word, a realm of structure. 
With molecules of the complexity of proteins, we 
need surely have no excessive intellectual difficulty 
in picturing a relation between morphological 
differences and chemical differences, even though 
as yet we haveno detailed knowledge of the manner 
in which this ooours. On the other hand, no book 
could show better than this one the beauty of the 
analysis of biological phenomena which can be 
accomplished by the morphological mind. Around 
p. 354, for example, the resultg of exposing the 
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ectoderm of different species to the action of the 
same organizer is discussed. The ectoderm reacts, 
but it gives the answer, as it were, in its own 
language. Stimulated to form a balancer, it does 
s0, but it makes one like embryos of ita own 
species, and not like that of its host. Stimulated 
to form mouth parts, it forms teeth or horny jaws 
as the case may be, irrespective of which of these 
formations is characteristic of ita host. The ‘cue’, 
says Spemann, therefore, is rather vague; the 
ectoderm reacts, but in its own wey, according to 
the tradition of its species. 

Tn later chapters, Spemann considers the gradient 
theory of Child from a oritical point of view. 
Some may feel that he displays an almost too 
excessive aversion from gradients. We may grant 
that the claim of Ohild to show that gradients are 
gradients of respiratory rate has never been sub- 
stantiated. But not a few writers have found the 
concept of gradient useful, and indeed if the dif- 


- fusion of a chemical substance takes place from a 


point in space, as may well happen in the oase of 
the primary organiser, a gradient system must 
be formed. Even a differential supply of nutrient 
substances in the ovary as a factor in polarity is 
objected to (p. 325). The fundamental trouble is 
stated on p. 331: “It is hard to understand how 
qualitative differences may arise from quantitative 
ones in different regions”. That depends on one’s 
philosophy. There are philosophers who have 
found the transformation of quantity into quality 
a fundamental property of Nature, observable in 
many fields besides embryology, as in the classical 
instance of the increasing length of the paraffin 
chain. 

In the conclusion, Spemann justifiably says that 
the more exact our knowledge becomes about the 
chemical substances involved, the more the burden 
of explanation is thrown baok on the reactivity, 
the competence, of the tissues affected by them 
(p. 369). He even writes, “the very conception of 
the organiser became problematical”. It is to be 
hoped that this will not cause misunderstanding. 
The facta of organizer action have been demon- 
strated again and again. Organizer phenomena 
‘involve the action of ‘morphogenetic hormones’, 
and their importance is that for the first time they 
bring home to us how closely bound up normal 
morphogenesis is with normal embryonic meta- 
bolism. 


This is a great book. But it is not a book to be 
read uncritioally. The best way in which we can 
render homage to one who is perhaps the last great 
representative of that “reine deutache Wissen- 
schaft—Emtwickhimgamechanik”, is to read and 
re-read him, framing new hypotheses, which may 
or may not be better than his, for his perdurable 
facta. : JossrH, NwaDHAM. 
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History of Cambridgeshire 


The Victoria History of the County of Cam- 
bridgeshire and the Isle of Ely 

Edited by L. F. Salzman. (The Victoria History 
of the Counties of England.) (Published for the 
University of London Institute of Historical 


Research.) Wok 1. Pp. xiii + 486 + 21 plates. 
(London: Oxford University Press, 1938.) 63s. 
net. 


iis may seem a matter for surprise that Cam- 

bridgeshire, a oounty in which is a great 
centre of learning, should have had to wait so 
long for the first volume of ite Victoria History. 
‘The delay is the reader’s gain. Most of the chapters 
in this volume, but more especially those dealing 
with geology—at least as regards the quaternary 
deposita—botany, and archmology could not have 
been written a generation ago, when publication 
of the County Histories began, as they appear here. 
This is not entirely a matter of fresh evidence, 
though this plays its part; but new methods of 
investigation and interpretation have remoulded 
the reconstruction of prehistory, while a new 
orientation has. broadened, and at the same time 
intensified, the study of the environmental con- 
ditions and culture of early man. For this we are 
largely-indebted to the geographico-archmological 
studies of the Cambridge region by Sir Cyril Fox 
in the period immediately following the Great War, 
and the later studies of the Fenland Research 
Committee, to which the investigation of the forma- 
tion of the peats of the Fenland has contributed 
not a little. 

The first volume of the Cambridgeshire series 
follows the general plan of the History as a whole. 
It deals with the natural conditions, the geology, 
botany, and zoology of the county, and with the 
evidence of human occupation in prehistorio and 
Saxon times, ending with the Domesday record. 
In the last named the county is peculiarly fortu- 
nate in the survival of three independent records 
of the land tenures of the period. 

Although the geological structure of the county 
is simple, being divided between Jurassic and 
Cretaceous, the surface, although nowhere greatly 
elevated, is sufficiently varied. The feature which 
gives the county its special interest ® the fenland 
and its influence on the fauna and flora. Although 
the fenland has been drained, Wicken Fen survives 
for the study of former conditions; but as is 
shown by the chapter on botany by Dr. H. 
Godwin and those dealing with thé zoology under 
ite geveral divisions, many rare and interesting 
species have vanished. Among these are the avoget 


and the ruff as breeding species and the great 
bustard ; while the county was probably the last 
haunt of the large copper butterfly and, it may be, 
the polecat. The oldest specimen of the P. daplidice 
butterfly, now in the Oxford entomological d 
collection, was caught here in the last decdde of 
the seventeenth century; and the swallow-tail, 
P. machaon, rare in Britain, still survives 

Cambridgeshire, however, is in a marked degree 

a marginal area; and it is noticeable how in the 
discussion of numerous questions a crucial piece 
of evidence is drawn from areas at varying distances 
outside the county border. This point especially is 
to be noted in connexion with the quaternary 
deposits and their relation to the history of early 
man, here considered in the revised studies of 
the late Dr. J. E. Marr, which show the county as 
marginal to the great East Anglian area, while in 
the later periods Dr. Clark’s analysis of culture 
indicates how it bears a like relation, now to 
the south and south-west, now to the cultural 
spread, which can, as a rule, be traced to the Wash. 

In the chapter on early man, for which Dr. 
J. G. D. Clark is responsible, the paleolithic peried 
is represented by the records of a number of finds, 
extending from the Chellean to the close of the 
period; but on the whole the showing is poor. 
This, as the author indicates, is due to a lack of 
systematic investigation, rather than proof positive 
that palsolithic man did not spread to this area 
from the East Anglian region. In the earlier 
chapter on geology, it pointed out that Cambridge- 
shire offers a poor field for observation, owing to 
the closing down of the industrial undertakings 
upon which the geologist has to rely for his oppor- 
tunities ; and the same applies to observations of 
the earliest periods of prehistory, when funds are 
not available for specific investigations. Incident- 
ally, it may be pointed out that in both the Iron 
Age and in the Saxon period, with which Mr. T. C. 
Lethbridge deals, much valuable informbtion was 
undoubtedly lost through the development of the 
sites at the St. John’s cricket ground, Grange 
Road, and at Girton in the eighties of the last 
century, when archsological knowledge and method 
were immature. 

From mesolithic times onward, much evidence 
has come from research within the’ county area, 
and is still acaruing, which is of great value in 
the study of the character, succession, and chrono- 
logy of prehistoric cultures. For this, as already 
mentioned, thanks are due td the Fenland Research 
Committee, for which Dr. J. G. D. Clark himself 
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has to no small extent been responsible. The 
application of the methods of pollen analysis to the 
peat deposits, it is true, has not as yet produced 
the results which were anticipated ; nevertheless, 
the investigations at Plantation and Peacock’s 
farms, Shippea Hill, to which frequent reference 
is made here, have provided an illuminating and 
unique sequence from Tardenoisian to Early 
. Bronze Age, and demonstrated their relation to 
the marine deposits laid down when this area was 
at a lower level in relation to the sea: © 
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The chapter by Dr. Clark on early man and that 
on the Anglo-Saxon period by Mr. Lethbridge 
Taise numerous points, which invite discussion. 
Not the least interesting of these is the question 
of the continuity of the population in the successive 
phases of the Bronze Age, the thickly populated 
Romano-British period, and Saxon times. If these 
and other matters have to be passed over, it is 
for lack of space, rather than of inclination. 
Cambridgeshire, so far, has indeed. been fortunate 
in ita county historians. 


Comparative Study of the Lower Plants 


' 


Vergleichende Morphologie 
Pflanzen: 

eine Einführung in deren Formbildung und Form- 
wechsel auf entwicklungageschichtlicher Grundlage. 
Von Prof. Dr. Bruno Schusmig. Teil 1: Form- 
bildung. Pp. viii + 382. (Berlin: Gebrider 
Borntraeger, 1938.) 386 gold marks. 


Aa Besa appreciable advanoes in our knowledge of 
lower plants during the present century has 
led to the publication, especially on the Continent, 
of a large number of relevant works, but most of 
these deal with Algs or Fungi only as the case 
may be. A comparative treatment of the lower 
plants is therefore to be weloomed, and there can be 
no doubt that Prof. Schussnig has produced a book 
that will take ita place among the accredited works 
on Thallophyta. This first volume is divided into 
four sections, two dealing with the coel and ocell- 
division and two with the organization of the 
multicellular thallus. Here also is included a 
consideration of structure in relation to physio- 
logioal function which is as unconvincing as most 
earlier accounts dealing with this topic. 

` It is natural that in a book of this scope new 
pointa of view should be advanced. Schussnig 
propounds, the hypothesis that all parenchymatous , 
types of thalli (for example, the polystichous 
Ectocarpales of Oltmanns) represent condensed 
systemns of branching filaments, either wni- or 
multi-axial. This interpretation is extended not 
only to the parenchymatous Ectocarpales and 
Bangiales, but also to the Laminariales, Fucales, 
and even Dictyotales. Such a view has long been 
accepted for the Floridew, but the facts provided 
by the author in support of its application to the 
parenchymatous _Phwophyoes carry little con- 
viction. It is not feasible to discuss this theory 
here, the more since’ additional evidenod is to be 
furnished in the second volame. Schusanig also 


der niederen 


reaffirms (p. 180) his view that the Conjugales are 
derived from a polyenergid ancestry, and a similar 
origin is suggested for the Red Algæ, but it cannot 
be said that any strong evidence is adduced. 

With the very wide range of topics discussed, it 
is perhaps inevitable that the treatment should in 
places be eomewhat-one-sided ; for example, the 
problematic cytology of the Blue-Green Algw 
would seem to have merited a fuller discussion 
than is afforded it on p. 33, where really only 
Baumgértel’s point of view is considered. 

The treatment of the Fungi is not as full as 
that of the Algs, a fact which is particularly 
noticeable in the very brief consideration of the 
plectenchyma of the former and in the discussion 
of parasitiam. There are diverse minor pointe that 
call for criticism. As examples, we may note 
the reference to the spireme as a normal stage in 
mitosis (p. 18) without mention of the fact that 
many recent authorities regard it as typical only 
of meiosis, the homology of the pseudocilia of 
Tetrasporacess with flagella (p. 59) for which there 
appears to be no adequate evidence, the use of 
the term ocanobium as synonymous with oolony 
(p. 190), and the statement that growth-rings occur 
in the medulla of Laminariales (p. 375). The 
reference to Juller, rather than to Klebs or Pascher 
on p. 216 is misleading. 

Despite such criticisms, however, Schusanig’s 
book is often suggestive and stimulating, and the 
comparative treatment of many topics, especially 
in the first two sections, of great value. The book 
is ossentially “one for a specialist, since the matter 
is treated in such a way as to render it accessible 
only to thdse with considerable prévious know- 
ledge. It would, moreover, have fulfilled a more 
useful purpose had the text not been encumbered 
by the introduction of mary new terms. The 
illustration is mee and excellent. 

. F.'E. Ferreon. 
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Farm and Garden Seeds 

By Prof. 8. P. Mercer. With a Section on the Seeds 
Act, 1920, by A. W. Munro. (Agricultural and Horti- 
cultural Handbooks.) Pp. 205-+14 plates. (London : 
Crosby Lockwood and Son, Ltd., 1938.) 10s. 6d. net. 


ROF. MERCER has produced an interesting and 

readable book on farm and garden seeds. While 
1t may not make an appeal to a vary wide public, it 
abould find a place in the libraries of those for whom 
the author, in his preface, states he has attempted to 
cater; namely, the agricultural student, those con- 
cerned in the business of seed testmg, and such others 
as are interested in how thmgs grow and the methods 
adopted to ensure that the seeds they buy are what 
they purport to be and may reasonably be expected 
to germinate. s 

The book consists of five chapters, together with 
one appendm giving physical data about crop seeds 
and a second giving notes on practical seed testing. 
The first four chapters are by Prof. Mercer. After 
a short and somewhat condensed chapter on the 
formation, structure and growth of a seed, he goes 
on to give an interesting account of commercial seed 
production m Great Britain and indicates the sources 
of supply for other commercial seeds which are 
drawn from other countries. The chapter on seed 
testing bears the authoritative imprint of one who 
has for a number of years been in charge of an official 
seed-testing station. Prof. Mercer’s final chapter 
contains a short description of each of the main crop 
and weeds seeds with the most beautiful and delicate 
illustrations of the seeds which the reviewer has ever 
seen. These illustrations are the author’s own draw- 
ings and he is to be congratulated on them. 

The final chapter in this book is contributed by 
Mr. Munro, of the Ministry of Agriculture, who, from 
intimate personal knowledge, gives an account of the 
provisions and administration of the Seeds Act of 
1920. g 
An index, sufficiently comprehensive to make 
reference easy and quick, 18 moluded. R.R. 


Biology for Pharmaceutical Students and Others 
By Prof. 8. Mangham and A. R. Hockley. 
viii +613. (London : 
1988.) 21s. 
Lo many other ıntroductory biology books 
recently published, this 18 a comprehensive, 
though elementary, survey of the subject ; but it ig 
difficult to believe that the authors were sufficiently 
alive to the needs of those for whom the book was 
specifically written, namely, students preparing for 
the preliminary scientific examination of the Pharma- 


Pp. 
Bailliére, Tindall and Cox, 


ceutical Society of Great Britain. The price, and also ` 


the length, are too great for a séudent’s book, 
partioularly in view of the fact that it is supposed to 
be of a preliminary nature; no doypt the latter 
determined the former. One explanation of the undue 
length is that the authors have borne in mind the 
students’ later needs in pharmacognosy and physio- 
logy; but to foreetall this later teaching in the 
stugent’s first year is doubtful policy. Ip faot, it 
does not seemdeasible to expect preliminary studgnts 
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to assimilate profitably all that this book offers at 
the begmnmg of ther professional studies. 

Furthermore, especially in those parte dealing with 
plant physiology, there are too many names—usually 
surnames only—of research workers. These, too, in 
places seem to crop up imdiscrimmately. For ex- 
ample, in the two pages dealmg with vitamins, apart 
from that of Hopkms, the names of Howard and 
Hirst only are mentioned. The account would be 
better balanced if these had been omitted. Again, .' 
in the section on the mechanism of photosyuthesis, 
the first paragraph alone contains six names of 
workers from Priestley to Boussingault. These can 
mean little to a visitor to the subject. They will 
make little impreasion on his mind and can only be 
a useless burden to the student, for whom the volume 
13 written. f 

The book contams numerous excellent illustrations. 


The Flight of Birds . 
By C. Horton-Smith. Pp. 182+17 plates. (London : 
H. F. and G. Witherby, Ltd., 1988.) 7s. 6d. net. 


HIS book 1s a short popular account of bird 
flight. Some of its readers will be primarily 
interested in birds, others in aeronautics; ft 18 
perhaps inevitable that a few should be disappointed 
The suthor 18 at his best when describing those attri- 
butes of the bird’s wmg which he has obviously 
studied at first-hand; he 1s not quite so convincing 
when translating the behaviour of éhe wing into 
aeronautical language. It 18 mmpossible ab predant 
to make any useful comparison between the air flow 
past a brrd’s wing during active flapping flight and 
that past a simple aerofoil, and it is therefore much 
to be regretted that Dr. Horton Smith does not 
always make it quite clear whether his statements 
apply to the wing of a bird or the ‘wimg’ of an 
aeroplane. f ` 
Some of Dr. Horton-Smuith’s views may possibly 
be open to ariticism on aerodynamical grounds, but 
as a biologist he has performed an extremely useful 
task in brmging mto this small volume a largo 
number of important observations which can scarcely 
fail to stimulerte an interest in the subject. 


Mineralogie von Bolivien 

Von Friedrich Ahlfeld und Jorge Muñoz Reyes. Pp. 
vui+89-+1 plate. (Berlm: Gebrüder Borntraeger, 
1938.) 10.60 gold marks. 2 s 


INOE David Forbes in 1865 wrote his acoount of 
his researches in the mining districts of» South 
America, many other British mimeralogista have 
taken an interest in the rich mmeral localities of 
Bolivia and the many rare species found there. A 
German translation of the Spanish “Mineralogia 
Boliviana” by Ahlfeld and Muñoz Rayes will be very 
welcome. In this book descriptions arg given of 171 
mineral species with brief mention of the places and 
modes of occurrence. Some of the occurrences 
recorded are new. There is & good index of localities, 
and the book is illustrated by ‘crystal drawings and a 
frontispiece. eS 
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Nature of the Cyclol Bond 
-By Dr, Irving Langmuir, For. Mem. R.S., and Dr. Dorothy Wrinch 


I 


g TE confirmation by X-ray data™ of C, the 
268-residue cage structure proposed for the 
insulin molecule’, makes it of interest to consider 
the natyre of the cyclol bond, upon the postulation 
of which this structure and the cyclol theory of 
protein structure in general‘ depend. The making 
and breaking of a cyclol bend between an NH 
group of a polypeptide chain and a CO group of 
the same or of another polypeptide chain requires 
only the migration of an H atom thus: 
SNH + ong = NHOC. 
The making and breaking of a oyolol bond is 
therefore a prototropic tautomerism, inter- 
or intra-molecular, which indicates «4 
special type of binding of the H atom. 
(A recent investigation has shown that a 
signilar situation actually exists in orystal- 
*line diketopi ine’). As a prototropio 
tautomeriam, it is to be sharply contrasted 
with the making and breaking of a peptide 
link which, requiring the intervention of 
another molecule, say water, may be 
written, : 
—NH—OC— + H,0= —NH, + HOOC—. 
In order to direct attention to the funda- 
mental difference between a prototropic tauto- 
meriam on one hand and a hydrolysis (or alooholysis, 
ete.) on the other, it is convenient to talk in future 
of oyclol bonds and peptide links. 

In current usage, the term protein is applied to 
anything having the chemical composition of 
amino acid oundensation products. One class 
stands out as of paramount importance for the 
understanding of living matter, namely the 
crystallina globular ‘proteins such as trypsin, 
pepain and so on. These substances are already 
well defined in a number of ways, and it is with 
proteins belonging .to this category that the 
oyclol theory is concerned. 

Among the properties by which the substances 
are already characterized are the following : 

(1) They have definite molecular weights which 
are discretely arranged. 

(2) They contain certain numbers of various 
particular amino acid residues and these numbers 
are frequently powers of 2 and 3. 

(3) They are soluble in water or salt ‘sqlutions, 
but their solubility is affected by changes in pH. 


4 
OO 


Oranor-6 (Df OMNTRH) WITH ITS TRIAXINE RING DOTTED. THs 
OPENING OF THIS BING YIELDS MITHWR THRAN DIKETOPIPERAZING 
MOLBOULES (SHOWN ON LEFT) OB A CLOSHD POLYPEPTIDE CHAIN 


(4) They denature under very slight stimulas. 

(5) They spontaneously form monolayers of 
extreme insolubility. 

(6) They exhibit a high degree of specificity 
in biological reactions. 

It has already been shown that the cyolol 
hypothesis explains (1), (2), (4). With regard to 
(3) and (5), we may point out that the extreme 
insolubility of the monolayer formed from a 
soluble protein*™# indicates that the globular 
protem has a structure in which hydrophobic 
groupe can be completely masked, so leading 
directly to the idea of a cage structure which 
presented itself in the oyclol theory as a deduction 
from the geometry of polypeptide chains. The 


Fig. 1 
OF SIX RESIDUES (RHOWN OM RIGHT). 


lacuns in the fabric allow ionized (and other) 
R groups to modify their positions profoundly 
in response to changes in pH, and indeed to lie 
inside or outside the cage. The spontaneous 
formation of protem monolayers from globular 
proteins in solution indicates that weak bonds 
only are broken. This we interpret to mean that, 
in the formation of monolayers, some or all of 
the oyclol bonds are opened, few or none of the 
peptide links being broken, eo that protein mono- 
layers consist of polypeptide chains partially or 
wholly decyclized, for the most part without 
open ends, the hydrophobic groupe forming a 
separate phase in the surface. This type of 
structure explains many of their striking charac- 
teristics: for example viscosity, elasticity, eto.. 

It may be emphasized that the breaking of 
eyclol bonds yields different degradation products 
aogording to the path of fragmentation. Thus 
cyolol-6 yields three diketopiperazine molecules 
‘or a single G-residue chain (Fig. 1). In standard 
circumstances, a preferential path of fragmenta- 
tion, probably largely determined by*the 2-groups, 
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is to be expected’, and it may be presumed that 
one and the same structure will under standard 
conditions break down in a unique way. Further, 
if preferential paths of breaking cyalol bonds be 
postulated, preferential paths of making oyolol 
bonds must also be postulated. Experiments 
shave recently been reported purporting to 
disprove the cyclol hypothesis, in which glycyl 
leucine and leucyl glycine dipeptides were mixed 
and glyoyl glycine and leucyl leucine dipeptides 
were not formed*. Even if triazine rings were 
formed (and of this no evidence was offered), 
there seems no reason to suppose that the structure 
will break down to yield anything except the 
original molecules. We are therefore unable to 
accept these experiments as evidence against the 
oyclol hypothesis. 





Fig. 2. 
A FRAGMANT OF THE OYOLOL FABRIO. THs MADIAW 
PLANE OF THE LAMINA IS THE PLANE OF THE PAPHR. 
THe LAMINA HAS ITS ‘FRONT’ SURFAOM ABOVE AND 
Irs ‘Back’ SURFAOM BELOW THH PAPER. 


= N. 
O = QOH), HYDROXYL UPWARDS. 
© = QOH), HYDROXYL DOWNWARDS. 
O— = OHR, DRAOCTION OF SIDH OHAIN INITIALLY 
OUTWARDS, 
O- = CHR, DIRECTION OF ADE OHAIN INITIALLY 
UFWABDS. 


These suggestions of preferred paths of frag- 
mentation apply equally to the globular proteins 
characterized, on the present view, by a specific 
set of amino acid residues, in a’ definite spatial 
interrelationship. They imply that for each 
protein there are one or more points at which the 
breaking of cyclol bonds normally “starts. Thus 
an insulin molecule forming a monolayer would 
form a specific set of wholly (or parfially) decyo- 
lized polypeptide chains. In this way, we can 
explain the bighly characteristic films formed by 
different “proteins, which permif an unknown 
pratein to be recognized instantly as insulin or 
pepsin or papain and so onts, . 

e ` 
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From the point of view of biology, cytology and 
immuno-ohemistry, however, the most striking 
characteristic of the globular protein is its high 
degree of specificity. This, we suggest, indicates 
an organized structure with its own characteristio 
modes of vibration, which depend on the nature 
and arrangement of the various constituent amino , 
acids. Since the breaking and making of 270101 : 
bonds is a prototropio tautomerism, we anticipate 
that in appropriate circumstances there may be 
a kind of resonance in the molecule which %ccounts 
for the stability of the cyclol fabrics and. the 
oyclol polyhedra. The ocyclol fabrio, a fragment 
of which is shown in Fig. 2, oontains no double 
bonds and thus Frank" believed that “the cyalol 
molecule in itself offers no chance of constructing 
a resonant system”. But each triazine hexagon 
has three parallel hydroxyls on the three carbon 
atoms, the next triazine hexagons in the fabrio 
having their three hydroxyls on the other side 
of the fabric. With a symmetrical structure 
of this kind, it seems highly probable that the 
protons, instead of being attached to individual 
oxygen atoms, lie between’ the oxygen atoms 
serving as hydrogen bonds between them. aie 
may thus be a marked resonance involving 
three oxygens and the three hydrogens. Further- 
More, resonance on & larger scale between neigh- 
bouring triazine groups may also be expected. 

This suggestion of intramolecular hydrogen 
bonds in the cyclol fabric is in line with the intra- 
molecular bonds already postulated in a wide 
variety of compounds, including ice, alum, natro- 
lite and other zeolites, oxalio acid dihydrate and 
formic acid, in which oxygen atoms are shown, 
by arystal structure data, to lie abnormally close 
together’. Such a ologe distance of approach 
is evidence of considerable mutual energy of 
oxygen atoms, which oan only be due to the 
presence of hydrogen between them’. For ocer- 
tain compounds, for example, salicylaldehyde 
and o-nitrophenol, the presence of intramolecular 
hydrogen bonds has been confirmed pic- 
ally by the non-appearance of the” hydroxyl 
band¥. In these cases the oxygen-oxygen distance 
is about 2 5A., considerably shorter than the 
distance of 2-:7A., that represents double the 
radius of the ion O- - and very much shorter than 
that -for neutral oxygen. In the case of the 
cyolol fabric, hydroxyls are carried by three 
carbons in a triazine ring, which lie at the distance 
apart of ła V6, which is equal to 2- 45A fifa, a length 
intermediate between the C-O and C-N distances 
is taken (as has so far been done) as 1-5A. 

One of the most extraortlinary properties of 
proteins is their specificity in biological reactions. 
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The hæmoglobin in each different type of animal 
seems to differ in spectrum and in details of its 
behaviour with oxygen. We are thus forced to 
conclude that, in proteins, certain features of the 
molecule can transmit some effect to other parts 
of the molecule, particularly to prosthetic groupe. 
Such transmission of chemical influence, although 
observable to some extent in such compounds as 

sterols, seems to exist in a unique degree in the 
í : in long-chain compounds, on the other 
hand, there is practically no evidence of such 
transmissions to distances of more than a few 
atoms. “It is well known that in aromatic chemis- 
try’ the resonance, for example in the benzene 
molecule, causes substituents in different parts 
of the molecule to have an effect on one another 
very different from what would be expected if 
no resonance occurred. The high specificity of 
the proteins therefore in itself seems to demand 
resonance to a degree than that in other 
known chemical compounds. It would seem that 
the oyclol polyhedral structure with its sete of 
rings within rings and ita multiple paths of linkage 
between atoms (of. Fig. 2) should be capable 
of just such a type of resonance. 

May we not perhaps regard each diazine ring in 
the oyclol fabric as the analogue of an electrical 
* resonant cirquit, the natural frequency of which 

is*determined by the character of the side chains 
in this ? Then n resonant circuits coupled 
together would be characterized by »* frequencies, 
no one of which being exactly what it would be if 
the resonant unita were separated from one another. 
An electrical network, the resonant cirouita of 
which have the geometry of the cyolol polyhedra, 
would give very close coupling between the 
adjacent hexagonal units. Thus the structure 
as a whole should possess a wide range of 
frequencies. The situation is somewhat analogous 
to that in the Debye theory where a crystal has a 
large number of modes of vibration. 
protein the oyclol structure may be characterized 
by a whole spectrum of frequencies definitely 
correlated with the symmetry of the. structure 
as a whole. Thus if a single factor disturbs 
the symmetry, it might have a profound effect 
upon some of the characteristic frequencies. 
If we-imagine that these frequencies are important 
in the interactions between proteins and in fun- 
nelling the energy to certain parte of the molecule, 


we have a possible reason for the important - 


effecta produced by apparently minor changes 
in the structure of the protein moleoule. 
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It appears that a strong case oan be made out 
for the oyclol theory, since ita implications, derived 
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by simple geometrical arguments, fits the facts 
summarized above. The theory depends upon 
one postulate which thus becomes of special 
interest, particularly as its formulation has 
oocasioned some uneasiness in chemical circles. 
The question then arises as to the possibility of 
proving directly the existence or non-existence of 
oyclol bonds. 

The work on protein monolayers indicates that 
only weak forces are required to open oyolol 
bonds. We are of the opinion tha? many chemical 
techniques are sufficient to rip open the cyolol 
fabric into polypeptide chains, so that the chemist 
by his very operations may destroy the structure 
he seeks to study. On this view, any apparent 
contradiction between the cyolol hypothesis (which 
regards the globular proteins as polypeptide 
fabrics) and the chemioal data relating to proteins 
(which appear to show them to be polypeptide 
chains) disappears. The situation, is thus reminis- 
cent of that in quantum physics, where the con- 
ditions required for the observation of the position 
and velocity of an electron themselves modify 
the phenomena under study. Similarly, it has 
recently been suggested“ that studies 
do not permit the deduction that oyalol bonds 
do or do not exist in globular proteins. Direct 
knowledge of protein structure must therefore 
depend upon physical methods of investigation 
such as X-rays and spectroscopy, eto. 

The picture of a globular protein with hydro- 
philic groups on its outer surface and hydrocarbon 
groups in contact within the cage is strikingly akin 
to the picture of the structure of certain micelles 
to which recent studies have led¥. Ions, such as 
cetyl trimethylammonium sulphate, which contain 
long hydrocarbon chains form micelles m very 
low concentration. It is found that the size 
of such particles corresponds to a sphere 
of radius about equal to the length of the 
individual molecules and ‘it is shown that the 
mioelles are spherical particles, in which the tails 
are crowded together in the interior and the 
hydrophilic heads form the outer surface. The 
micelles in soap solutions have a similar structure. 

Little or nothing is known at present as to the 
path or the nature of protein synthesis. We 
see no reason to suppose that a cyclol fabriv forms 
spontaneously from polypeptide chains. If on 
oocagion such croas linking occurs, this is probably 
a relatively tinstable state. The non-formation 
of cyclol bonds between simple molecules™®'*1 
is thus irrelevant to the oyclol hypothesis and to 
the problem of the formation of complete globular 
protein molecules. Using the information obtained 
in recent studiè of protein monolayers formed 
spontaneously, we deduce that, in the globular 
state, thé CH, groupe are completely.masked from 
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the agneous medium. The globular protein in 
water is thus pictured as having its outer surface 
predominantly hydrophilic, the hydrophobic groups 
lying close together in the interior of the cage. 
A protein molecule of the size of insulin must 
contain several hundred CH, groups to account 
for the insolubility of the monolayer which it 
forms. When two CH, groups come into contact, 
energy of the order of 2,000 calories per gram 
molecule is involved”, totalling for a protein 
molecule of the’ size of insulin, containing at least 
300 CH, groups, an energy of upwards of 600,000 
calories. This suggests one possible factor in the 
formation of a protein cage molecule. 

We would also direct attention to the difference 
between the stability to be expected when a single 
cyclol bond forms within or between polypeptide 
chains and when three cyclol bonds form a triazine 
ring, and to the still more striking difference to be 
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ing the complete polyhedral structure over and 
above any uncompleted cyoclol structure. These 
may account for the existence of cyclol cages 
even if there should be an intrinsic ingtebiity in 
isolated cyolol bonds. 


1 Wrinch, J. Amer. Chem. Soe , 60, ae ee 
J. 


"3 Hartley and Runnicles, Erós: Rey: ees , A, 108, 401 (1988): Hartley 
J Seo. , 1908 (1038) 
18 Jenkins and Taylor, J. Chem. Soo., 405 (1037). 
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Undoubtedly there are a number of factors favour- “ees fy Fae SL i ren tO 
Remoras or Sucking-Fishes* ; 


By J. R. Norman, British Museum (Natural History) ` . 


Te principal characteristic of the Remoras 
(Eoheneididæ), which -with the Eocene 
Opisthomyzonidæ form the order Discocephali, is 
the oval, laminated, adhesive disk, placed anteriorly 
on the broad, flat upper surface of the head, and 
representing the much modified spinous dorsal fin. 





REMORA ALEESOMMS (Tmanmor AnD SCHLEGEL). 


In the form and position of the remaining fins, as 
well as in their general osteologys these fishes 
resemble the Percoids, and especially the families 
Pomatomidg, Carangids, Rhachicentrids, eto., 
and Regan? has suggested that thty may well have 

‘substance of an address delrvered before the Linnean Bomety of 
London on MNoveftnber f4. x 
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arisen from Perooids of this type. There are about 
ten existing species, grouped by some into five; 
by others into only two genera. In any event, they 
fall into two fairly well-marked groups: the 
Echenets group, with a long, alender body, usually 
striped on the sides ; and the Remora group, with 
a short, rather robust body, 
_4nd a uniform brown, grey or 
black coloration (Fig.1). Rem- 
oras occur in all warm seas, 
and one species is an occasional 
visitor to the British coasts. 
The larger species attain to a 
length of nearly four feet, but 
the smaller may not exosed 
fifteen mches. ° 
In spite of its highly special- 
ized structure, a close study of 
the oephalio disk reveals all 
x} the elements of a spinous 
dorsal fin'. Hach of the fin- 
spines is shortened, depressed posteriorly, and 
expanded transversely, and forms a pair of broad, 
flat laminæ, the hinder parts of which are denticu- 
lated on their upper surfaces. Posterior projections 
of each pair of lamine are connected by ligament 
medianly, and there is a low fin-membrane joining 
them to the next pair. Viewed from below, it 
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may be sean that the large overlapping laming 
actually represent the small lateral expansions 
of the radials generally to be found in the Perooids, 
and that the basals, although directed very 
obliquely posteriorly, have an almost normal form. 
The lamin composing the disk vary in number 
in the different species from nine to thirty-six. 

It is a little difficult to visualize the manner 
„in which this remarkable modification of the fin 
has been brought about, but Regan has suggested 
that the Remoras were probably derived from 
fishes which had, as the pilot-fish (Naworates) has 
to-day, the habit of associating with sharks. “The 
spinous dorsal fin of the pilot-fish, and of other 
oceanio fishes of the same type, with the spines 
folded back within a groove, might possibly have 
some power of adhesion if the edges of the 
groove were applied to another object and the 
spines were then slightly raised.’ 

As to the mechanism of adhesion. 
it seems probable that when the flat 
surface of the disk is applied to the 
akin of the host, the marginal mem- 
brane creates a partial vacuum and 
a degree of adhesion is acquired. 
Then, by a slight raising of the 
transverse lamingw, a further series 
bf subsidiary yacuum chambers are 
cretited and the hold is firmly estab- 
lished. The denticulations on the 
lamin are evidently of use in pre- 
wanting the disk fom sliding onthe meia oF 
attachment and the fish avoids the danger of 
being swept away as its host makes ita way 
through the water. 

The power of adhesion is remarkable, and when 
firmly attached a Remora can be dislodged only 
with difficulty. A backward pull only tends to 
raise the edges of the laming and thus to crease 
the hold, but by sliding the fish forward, the laminz 
are lowered and it can be detached mare or less 
readily. Experiments made with living fishes have 
shown that a full-grown Remora can withstand 
a vertical pull of more than 40 lb. without giving 
way. Sewell’ has made some interesting observa- 
tions on living Remoras, and has shown that, while 
holding on, all movements of the fish, except those 
associated with respiration (that is, of the mouth 
and gills) seem to be suspended. “In the case of 
a fish that had been well hooked, it was found 
that by allowing the fish to attach itself to a glass 
plate it would hang motionless, while the hook 
and a great part of the fish’s jaw was out out!” 
It appears tħat the action of the sucker causes 
inhibition of all movement of.the body and 
tail, and in this connexion a detailed study of 
the nervous mechaniam involved would „be of 
interest. 
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The Remoras are carnivorous in habits and, 
judging from the stomach contents of captured 
specimens, feed mainly upon other fishes, whioh 


_ they catch freely in the water. They must also 


obtain a share of the host’s meals at times. The 
advantage of the association to the Remora would 
seem to be twofold : it obtains transport, without 
effort on ita own part, to fresh feeding-grounds, and 


. it gains 8 measure of protection from the proximity 


of its formidable partner. The larger species 
attach themselves to the surface of the body of 
the host, generally in the region of the belly or 
sides, but some of the smaller species are not 
infrequently found inside the mouths of whales, 
sharks, giant rays, eto., and others regularly shelter 
within the branchial cavities of swordfishes, sail- 
fishes, barracoutas and other large teleosts. It 
has been suggested that the frantic leaps of sail- 
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fishes are made in an endeavour to get rid of the 
unweloome guests in the gills. There is some 
evidence that oertain species of Remoras are 
ordinarily associated with oertain definite hosta, 
but further data are necessary on this head‘. 

A fossil Remora—Optsthomyzon glaronensia 
(Wettatein}—from the Upper Eocene of Switzer- 
land, is of considerable interest (Fig. 2). Here 
the adhesive disk consists of about six segments 
only, and, in addition to being smaller and narrower 
than ita modern counterpart, is placed farther baok 
and does not reach the interorbital region of the 
head. Further, the broader opercles and widely 
forked caudal fin suggest that the Eocene form 
was a stronger and more active swimmer than ita 
descendants. “Perhaps,” as Regan remarks, “it 
swam more and held on less than -they do.” 
The only other fossil Remora so far described 
is Kchenets carpathica, Szajnocha, from the 
Oligocene of Poland, but this is a comparatively 
modern form. 

As might be expected, the available embryo- 
logical evidence, although still far from complete, 
is also of considerable interest. Until recently, 
nothing at all was known of the early stages in 
the life-history of these fishes, but in 1926 Taning* 
published preliminary descriptions and figures of 
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post-lerval stages of both Hcheness lineata and 
Remora remora, based upon material obtained in 
the Atlantio by the Dana and other Danish vessels 
under the direction of the late Dr. Johannes 
Schmidt. His figures show that the disk is de- 
veloped ontogenetioally in the position normally 
occupied by the spinous dorsal fin, and that it 
later undergoes a gradual migration anteriorly. 
Thus, in specimens of Remora remora leas than 
8 mm. in length, no disk is visible. In an example 
of 9-8 mm. if has the appearance of a narrow 
oblong structure situated just behind the head : 
no laminsg are yet visible macroscopically, but can 
be seen, to be developing in prepared sections. Ina 
specimen of 12 mm. the anterior edge of the disk 
lies just behind the eyes, in one of 18 mm. it is 
level with their anterior edges, and in one of 25 mm. 
it is well in front of the eyes. Sanzo has described 
” and figured the pelagio eggs and early larval stages 


of Remora remora from the Mediterranean, but his’ 


account adds little to that of Tåning, whose 
detailed paper will be awaited with interest. 
Taning* has shown that the pelagic free-swimming 
post-larval life is of somewhat short duration, 
since Remora remora joins ita host at a length of 
80-40 mm., while at a length of 50 mm. the 
adhesive disk of Echeneis lineata has attained its 
fall efficiency. 

In the later stages of development, it may be 
noted that in the species of the Bchenets group the 
young have a peculiar type of caudal fin, the middle 
rays being prolonged to form a narrow pointed 
process. This gets progressively shorter with age, 
. the hinder margin of the fin becoming plumose 
and finally more or less concaves. 

There is a notable and persistent myth or legend 
associated with the Remoras, concerning the alleged 
powers of these fishes to retard the progress or 
even to stay the course of a ship’. This idea is 
inberent in the names given to the fish by the 
Greeks and Romans—chenets (one that holds 
back a ship) and Remora (a holding back). The 
earliest reference to the fish iteelf is that of 
Aristotle, but there seems to be reason for sup- 
posing that he never saw the fish in the flesh. 
The fact that he refers to it as a fish “which some 
call the Hcheneis or ‘ship-holder’” suggests that 
the belief was already ourrertt in the fourth 
century B.o. ‘The credit for the first definite 
reference to the ship-retarding powers of the 
Remora belongs to Ovid, but th8 moet detailed 
account is that of Pliny. The latter asserta that 
the naval battle of Actium was fost by Mark 
Antony because at the oritical moment the 
prestorian ghip was delayed by a fieh of this kind. 
He also tells us that the death of the Emperor 
Caligula was presaged by a Remora arresting the 
progress ofehis galley on the vqyage to Antium. 
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In addition to stopping a ship, states Pliny, & 
Remora could stay or hasten an accouchement or 
a law-suit! Later writers repeated this legend, 
with or without embroideries, and it remained 
popular throughout classical, medieval and re- 
naissance times. It is of some interest to note that 
the term Remora has attained a definite place in 
literature, especially in English literature of the 
sixteenth and seventeenth centurie. 
in order to illustrate the law’s delays, rafers to 
“your beneficial remoras, that is the eternity of 
law-suits: the needless let that keeps un- 
decided”. Spenser, in his “Visions of the World’s 
Vanitie”, has the following : : : 


“All suddenly there clave unto her keel 

A little flah that men call Remora, 

Which stopt her course, and held her by the heel, 
That wind nor tide could move her thence away.” 


Also. Ben Jonson applies the term to describe 
a tedious bore (Poetaster), thus : 


Various attempts have been made to illustrate 
the legend, and one of the more curious ig shown 
in Fig. 3. Thigq is 
to be found in thé 


Johann von Cube, 
first’ published at 
the end of the fif- 
teenth century, and 
shows some six or 
seven Remoras ad- 
herent to a ship. 
Although it is 
possible that a num- 
ber ofattached Rem- 
oras might retard 
somewhat the pro- 
gress of a small 
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a a paaien boat, it is inoon- 
ae ceivable that one 


(or even a dozen) 
fish ould exert 
sufficient power to 
affect the oaurse of 
a vessel of any size. 
As Gudger® has pointed out, the more probable 
explanation of a ship being suddenly held up or 
losing way is a physical one—the phenomenon 
known to seamen as ‘dead-water'. i 

In various parta of the world the natives make 
use of leashed, Remoras to capture large fishes, 
dugongs, turtles, eto., and many accounta have 
been given by travellers and others of the methods 
empléyed*. Often a ring is fastened round the 


ONE OF THA MARLIMAT KNOWN 
YIGURES OF Remora OR ‘BHIP- 
HOLDER’. FROM JOHANN VON 
Cusm’s “ORTUS Saniratis” 
(D ED., Larz, 1490). 


“Ortas Sanitatia? of 


Rabelais, 


-No 3611, JAN. 14, 1939 


Remora’s tail, and to this is attached a long oord. 
The fish is kept in a bucket of water until, say, 
a turtle is sighted near the surface, and it is then 
released so that it may attach itself to the quarry : 


Figura bac defusnpta cf ex tabula quadam defcriprisus 
 terrarem. 





Fishive with THE Ramona. From CONRAD QESNER'S 
“Histonia ANIMALION”, LIB. 4, 1558. 


Remora and turtle are then pulled in together. 
Some skill is required in playing the ‘catch’, for 
any undue strain on the lme may detach the 
Remora or, what is more probable, pull the ring 
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from its tail. In the Torres Straits, accordimg to 
Dr. A. C. Haddon, a hole is bored through the 
tail, and through this a line is passed and made fast. 
A second line is passed through the jaws and out 
through the gill-openings. When the cance seta 
out the fish is towed the water by the 
head-line, and if it should attach itself to the boat 
it can be released by a forward pull when required. 

What appears to be the earliest acoount of the 
employment of the Remora in this way occurs in 
Peter Martyr’s account of the second voyage of 
Christopher Columbus to the New World, pub- 
lished in the early part of the seventeenth century. 
The story has been repeated by many writers of 
this and later times, and appears in the early 
works on natural history of Gesner (Fig. 4), 
Aldrovandi and others. 


1 Regan, dan, Mag. Wat. His., (8), 10, 684 (1012). 

i Book, ‘Ueber dis remorse’, Inaug. Diss. 
Schaffhausen (1870); Storms, Amn. Aag. Net. Him., (6), 2, 
67 (1881); Houy, Zool. Jahrb. A. Anat., 8, 101 (1900). 

' Hora and Sewell, Narums, 115, 48 (1025). 

t Gudger, Amer. Mus. Novit., No. 284 (1026). 

ge Sakosta. eee 13, 82, pl. VL, Fig. 10 


„Ting, O.R., 188, 1298 (1026). 
1 Banro, Men. Com. Talass. Iial, 198, 1 (1928). 
* Tåning, NATURE, 190, £24 (1927). 
*Gudger, Amn. Mag. Nat. Hist., (89), 11, 271 (1918). 
19 Gudger, Amer. Nat., 6B, 290, 446, 515 (1919). 


Obituary Notice 


Mr. Emile Mond 


R. EMILE MOND died at the age of seventy- 
three years on December 30, 1988. He was a 
nephew of the late Dr. Ludwig Mond. 

Emile Mond received his early education in Paris 
at the Collège de Samte Barbe and at the Lyode 
Condorcet and specialized, in chemistry at the 
Polytechnicum, Zurich, where he took his diploma. 
He began his technical career m England with 
Brunner, Mond and Co. with whom, at first, he did 
not stay very long, leaving them to found the Weat 
‘Indies Chemical Works in Jamaica with his friend 
and former .efellow-student, Dr. Emile Bucher of 
Geneva. Afterwards, he returned to Great Britain 
and became technical assistant to his uncle, specialixz- 


Ing in patent work. .Later, he joined the board of. 


Brunner, Mond and Co., Ltd., and the Mond Nickel 
Oo., Ltd., becoming vice-chairman of the latter. 
In addition, he held the chairmanships of the South 
Staffordshire Mond Gas Co., the Power-Gas Corpora- 
tion, Lid. and Ashmore, Benson, Pease and Co., Ltd. 
Emile Mond married Angela, youngest child of the 
late James Henry Goetze, who has been so closely 
identified with his many benefactions and scientific 
and social activities. From its beginning, he was 
intensely interested in’ the Institut Franbais du 
Royaume Uni which was founded by Madame 


Marie Bohn and, being greatly concerned at the 
lack of educational facilities in Great Britain for 
French and Belgian refugee children, he provided 
for the esteblishment of the Lycées de Londres’m 
May, 1915. These institutions became so important 
that the British Government provided a house for 
them and the Lycées became pert of the Institut 
Français. Later, in 1921, they were formally recog- 
nixed by the French Government and affilated to 
the Université de Lille. In recognition of this 
i t work, Emile Mond was made Officier de 
la Légion d’Honneur by the French Government and 
Officier de l’Ordre de Léopold, by the King of the 
Belgians. In 1919, Emile Mond established the 
‘Francis Mond’ professorship of aeronautical en- 
gineering—the first chair in that subject in a Britiah 
university—at Cambridge in memory of his son, who 
was killed while flying in France in May 1918. 
Although he® always under-estimated his own 
ability and attainments in the science, Emile Mond 
was keenly interested in the advancement of chemical 
knowledge and, when he could spare the time, 
delighted to visit laboratories where original investi- 
gations were procepding and invariably «was able to 
contribute usefully to the discusion of the results. 
It was this interest in the subject and his desire +o 
help in the attainment of new knowledge which led 
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him jo accept the honorary treasureahip of the 
Faraday Society in 1980, succeeding his cousin, the 
late Sir Robert Mond, and m 1981 he also became 
honorary treasurer of the Chemical Society. The 
work of this latter office is particularly onerous, and, 
Emile Mond never spared his efforts on behalf of the 
Chemical Society and of the Faraday Society. His 
work was carried, out with meticulous care and fore- 
sight, and during the time he has looked after their 
affairs—he held both offices at the time of his death 
—the two Societies have made outstanding progress, 
and the publio&tion and, discussion of new knowledge 
in chemistry have been greatly extended. 

Emile Mond was a man of rare discernment, great 
modesty and charm. Severely critical of his own 
efforts, he was always appreciative of those made by 
others. Only a few have any idea of his great 
generosity during many years, and this generosity 
was guided by his intense desire to help the younger 
generation, to advance science and other branches of 
knowledge and to extend international good will. 
For many years, Mr. and Mrs. Emile Mond have 
made their houses delightful centres of refinement 
and culture for their numerous friends in this and 
many other countries: j 

Emile Mond was a type of man unfortunately too 
rare in these days. His greatest happiness was in 
helping others towards a fuller appreciation of things 
that are worth while. He will be greatly missed, and 
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to Mrs. Mond and the family very many who were 
privileged to know this truly great man will wish to 
tender their deepest sympathy. 

CHanias N. GIBSON. 


Wa regret to announce the following deaths: 


Prof. G. Barger, F.R.S., regius professor of ahem- 
istry in the University of Glasgow, on January 5,," 
aged sixty years. ° 

Mr. J. O. Borley, O.BE., formerly fisheries adviser 
to the Colonial Office, known for his work with the 
“Discovery” Committee in connexion wit the inter- 
national control of whaling, on December 30, aged 

Mr. Reynold Brey, omithologist of the British 

Prof. H. A. Cummins, O.M.G., emeritus profesor 
of botany in University College, Cork, on December 
81, aged seventy-four years. 

Sir Robert McDougall, known for his services to 
the National Trust and his interest in agricultural 
research at Rothamsted, on December 15, aged sixty- 
seven years. 

Prof. M. Pavlova, profeasor of palmontology. in the 
University of Moscow, aged eighty-four years. 

Prof. L. G. Scbnirelman, profeasor of mathematics 
in the University of Moscow, aged thirty-one years. 

es 


News and Views 


Sir Frank Smith, G.B.E., K.C.B., F.R.S. 
Sir Frawx Epwanp Sms will relinquish on 


research. The agreement now arrived at by inter- 
national physicists as to the absolute value of the 


January 31 his appointment as secretary to the unite justifies the great skill and time expended in 
Committee of the Privy Council for Soientiflo and measuring them, in which Smith took a leading part. 
Industrial Research, a post which he has held with In addition to all the routine and research work he 


distinotion for the last ten years. Born in Birmingham 
in 1876, be gained a national scholarship in physics 
at the Royal College of Science in London. He was 
one of the first assistants appointed by the late Sir 
Richard Glazebrook when the National Physical 
Laboratory began in 1899, and he was superintendent 
of the Physical Department of the Laboratory from 
1901 until 1920. During this time he did a great 
deal of advanced original research work, introducing 
many novel methods, but he was never satisfied 
with the results obtained until he had checked 
them by other methods. He designed and helped 
to construct many new instruments and devices, 
and his results on the measurement of absolute 
units showed an accuracy unrivalled at the time. 
Accounts of many of these researches, some of 
them written by himself, will be fund in Glaze- 
brook’s “Dictionary of Applied Physics”, vol. 2. 


did, he was always pleased to discuss with his 
colleagues the problems in which they were mutually 
congerned. Among other important work he did at 
the Laboratory was his work on the ‘current weigher’ 
in oollaboration with Ayrton and Mather. He 
oo-operated with Duddell and Glazebrook in perfect- 
ing redio telegraphic apparatus for direction finding, 
and, he also co-operated with some of the physicists 
at the Bureau of Standards, Washington, D.O., in 
perfecting standards of electromotive force. His 
work with Rosa of this laboratory on standards 
- of inductance was also of great value. i 


From 1920 until 1929, Sir Frank was director of 
scientific research, Admiralty ; from 1929 until the 
present time he has been secretary to the Depart- 
ment of Scientiflo and Industrial Research. He has 
been one of the secretaries to the Brifiah Association 


The gradug! evolution of the current balance, in for Advancement of Science (1922-29) and a secretary 
which the electri attractions b&tween currents in of the Royal Society from 1929 until 1988. As an 
coils were balanced by weights, so that it became admmisirator he has been,most successful, partly 
possible to gneasure a current in absolute measure due to his tact and the many friendships he formed 
and thus determine the ampere, ‘was a triumph of with leading men ip the industrial and engineering 
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world. He forms an admirable link whereby the 
industrialist oan get into touch with Government 
departmenta—and vice versa. During recent years, 
in furtherance of his duties, he has made voyages 
to South Africa, the Argentine, the United States, etc. 
He has been of great service to the Royal Society 


and has given lectures, generally in connexion with ` 


electrical subjecte, to many scientific and industrial 
societies in towne in all parts of the kingdom. He 
has been president of the Physical Society and of 
the junior Institution of Engineers, and has been 
given various degrees by universities in Great 
Britain and abroad. He has been awarded the 
Hughes’ Medal of the Royal Society, the Duddell 
Medal of the Physical Society and the Faraday Medal 
of the Institution of Electrical Engineers. All men 
of science will hope that his advice will be available 
to us for many years to come. 


Prof. E. V. Appleton, F.R.S. 

HM. Tua Kine has approved the appomtment of 
Prof. E. V. Appleton to succeed Sir Frank Smith 
as secretary to the Committee of the Privy Council 
for Scientific and Industrial Research. Prof. Apple- 
ton, who will take up his new appointment on 
February 1, has been Jacksonian professor of natural 
philosophy in the University of since 
October 1986. He is a fellow of Sb. John’s College, 
Cambridge ; and, after a period of service on the staff 
„of the Cavendish Laboratory, he held the post of 

eatstone professor of physics in the University 

London during 1924-36. Prof. Appleton’s re- 
search work has included a study of the operation of 


thermionio valves and their assopiated airouits, the . 


nature and origin of atmospherics and the phenomens, 
associated with thunderstorms; but he is perhaps 
best known for his investigations on the ionized 
regions of the upper atmosphere, and their influence 
on the propagation of radio waves. In this field 
the results of his work have been of far-reaching 
importance both in connexion with our knowledge 
of the physics of the atmosphere and also in assisting 
the general development of long-distance redio oom- 
‘munication. It is well known that by using waves 
sufficiently shortd to penetrate the Heaviside layer, 
Prof. Appleton was able to demonstrate the existence 
of a second, similar but denser, ionized region at a 
greater altitude. Most of this research has been 
conducted on behalf of the Radio Research Board, 
of which Ptof. Appleton has been a member for many 
years. The work itself has brought him internatianal 
recognition: he was awarded the Morris-Liebmann 
prize ‘of the American Institute of Radio Engineers, 
in 1929 and was elected a vice-president of the 
Institute in 1932. He has been president of the 
Union Radio Scientifique Internationale since 1984, 
and in this capacity he conducted the general assem- 
bly of the Uhion which took place in Italy last 
September. ° - : 


Prof. P. G. H. Boswell, O.B.E., F.R.S. 


Pror. P. G. H. BaswELL, who has resigned from 
the profeæorship of geology at the Imperial” College, 
is followed by Prof. -L H. Read, who succeeded him 


NATURE 


57 


as George Herdman professor at the Univesity of 
Liverpool. After same early work on the glacial 
sleposits of eastern England, Prof. Boswell’s researches 
on the Tertiary rocks of the London Basin extended 
the study of detrital minerals originated by H. H. 
Thomas to the elucidation of problems of genesis, 
provenance and age. He thus gave a new life and 
meaning to the old “tet by included fragments”, 
inaugurated a method of research which has been 
widely followed, threw new light upon processes of 
sedimentation, and laid the foundation for his work 
on sands and other mineral subetances of vital 
importance to the metallurgical, glass and brick- 
making industries during the War. He also devoted 
much attention to the Chalk, its movements and 
ita sub-Tertiary surface, to the history of the Suffolk 
rivers, to the Pliocene ‘Crags’, and, to the classifica- 
tion of the Glacial Drifte especially in their relation 
to early man, on which he gave his presidential 
addrees to Section O of the British Associatian at 
York. As an authority on East Anglia, his services 
were called upon by the Geological Survey for throe 
of ita memoirs, while he contributed a series of articles 
to the ‘Encyclopsdia Britannica” and to ‘Regionale 
Geologie” and ita successor the “Handbook of the 
Geology of Great Britam’’ 


Waan Prof. Boswell moved to Liverpool to take the 
chair of geology there, he tackled the difficult area of 
the Denbighshire Moors, which had been long neglected 
by geologista, and started a series of papers on their 
geology which he has since continued. Hoe was able 
to give advice on the geological conditions of the 
Mersey valley which contributed no little to the 
success of the new tunnel; and, later, he was sent 
out to adjudicate on disputed evidences on the age 
of human skeletons obtained from Kanam and 
Kanjera in Kenya. In spite of all this research and 
the stringent duties of his chair, he found time to 
make a translation of Heritsch’s ‘Nappe Theory on 
the Alps”, which an eminent German professor was 
heard to say he preferred reading to tho original. 
Hoe has acted as president of the Prehistoric Society, 
as secretary of the Geological Society, and as a general 
secretary and treasurer of the British Association. 
In his latter positions he has taken an active part 
in the recent increased activities of that body. We 
may look forward with confidence to a rich harvest 
of further research from him now that he is free from 
the heavy strain of profeasianal duties. 


Technical Non-Teaching Staff in Laboratories 

Ax important unit on the science side of educational 
establiahments is that which includes the minor 
technioal staff, namely, laboratory and technical 


which a realfy good laboratory assistant renders to a 
department. This is particularly the oase in those 
departments which employ only one geamstant. His 
experience, probably gained efrom the problems 
encountered, while performing the tasks associated 
with his*post, oovers a wide range, depending upon 
the particular type of science department in which 
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he is eggaged. One agrees.that the services rendered, 
by these assistants should be adequately recognized, 
from a financial pomt of view. In addition, their 
conditions of service ahould be such that they are 
encouraged, to take a real interest in their work, and 
are given facilities for proper training. There is no 
need to stress examples of such assistants attaining 
the highest academio distinctions ; but it is a fact 
that many of them, given help and encouragement, 
display marked resources, particularly in experi- 
mental technique. The conditions of employment 
are not too good m some institutions, and so within 
the past three or four years a Technical Non-Teaching 
Staff Branch of the National Union of Public 
Employees has been farmed to safeguard the interests 
of such technical asaistante. 


THe objects of this branch, which is of national 
character, although ita activities have been confined 
mainly to London, include the following: to improve 
the status of all stewards and assistants employed 
in the laboratories, or workshops, of any educational 
establishment, and to secure a fair wage, reasonable 
hours of work, suitable working conditions, together 
with a reasonable expectation of permanent employ- 
ment. One obvious difficulty is the grading of 
assistants in univerarty laboratories with those em- 
ployed in secondary schools. There is no comparison 
between the ability, responsibilities and skill of the 
members in the two classes. It must also be remem- 
bered that salaries and conditions of employment in 
educational institutions are bound to vary with the 
locality. The Branch of the Union is also endeavour- 
ing to organize surtable traming courses for juniors, 
and specialized practical classes for others. It is pro- 
posed that these classes shall extend over a minimum 
period of five years, the final specialization being in 
biology, chemistry or physics—for some reason no 
mention is made of engineering. After 
passing through the courses, the candidate would be 
entitled to receive a nationally recognized, certificate, 
or diploma, which would be a guarantee of com- 
petence m laboratory management. It must be 
remembered, however, that the Institute of Physics 
has a scheme in operation, whereby certificates are 
awarded to technical assistants in phymics who attend 
approved courses of instruction, and pass examins- 
tions in accordance with certain regulations. Other 
activities of the Branch of the Union include educa- 
tional visits to laboratories, factories, eto., and 
tt is hoped to arrange for demonstrations of new 
apparatus, experiments, eto., similar to those held 
in connexian with other associations. The secretary 
of the Branch is Mr. E. J. Chilton, 361 Kingston 
Road, Ewell, Surrey. 

e 
Data 'on the Ionosphere (F, Region) 

Ir is important to the radio enginee® to know the 
higheat frequency radio waved returned from the 
ionosphere at any time or season, since this oritical 
frequency representg the divisiow between those 
frequencies which can be used, for long-distance radio 
communioatiop and those which are suttable for 
transmission only over quasi-optichl rangos- The 
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same knowledge is of importance also to the geo- 
physicist, since it provides him with a reasonably 
acourate statement of the most intense ionization 
existing at any level in the ionosphere. For some 
years past, the Radio Department of the National 
Physical Laboratory has conducted a comprehensive 
investigation into the propagation of waves as part 
of the programme of the Radio Research Board, of 
the Department of Scientific and Industrial Research. 
Included in this work are daily measurements of the 
height and, critical frequencies of the various gions 
of the ionosphere made at the field station of the, 
Radio Department at Slough (lat. 51° 29’ 80” N., long. 
0° 33’ 80” W.). When electric waves fron? a radio 
transmitter paæ through the ionosphere, they. are 
split into two components with different velocities and 
opposite senses of circular polarization, under the 
inftuence of the earth’s magnetico fleld. The region 
capable of returning the higher radio frequencies to 
earth is known as the F, region and the highest fre- 
quency which can just be returned by that region 18 
known as the critical frequency and refers to the extra- 
ordinary component of the wave. It is, however, 
more convenient to measure the ordinary component, 
and in the northern hemisphere the plane of polariza- 
tion of this component has a left-handed direction 
of rotation when looking along the direction of pro- 
pagation. The critical frequency for this component 
is generally about 0-7 Mo./s. lower than that of the 
extraordinary component in the case of the resutta 
quoted. The daily measurements ape carried out 
with waves returned from the ionosphere at vertical 
incidence, and the values of height and critical 
frequency of the regions studied refer to this con- 
dition. The corresponding values for oblique incidence 
can be derived from these results, and from these, the 
conditions for long-distance communication oan be 
deduced. 


Ix view of the widespread use of long distance 
radio communication and broadcasting on the short 
wave band between 10 and 100 metres (8 and 80 
Mo./s.), ib is proposed that the ionospheric data 
relevant to this band should be made available as a 
special service to those interested in the subject. 
Typescript copies of monthly tables, including suff- 
cient data for any day to eziable a simple curve to 
be plotted showing the relation between height and 
critical frequency of the region under consideration, 
and beginning with January 1939, is now available 
at 2s. 6d. per annum for subscribers in Great Britain 
or in the Empire overseas, and 5s. per annum for 
foreign subscribers. Applications, with the &ppro- 
priate remittance, should be addressed to the Director, 
National Physical Laboratory, Teddington, Mid- 
dlesex. Arrangements have also been made by 
which those desiring to obtain early information on 
the state of the ionosphere as soon as the data are , 
available may obtain them by telephoning the 
Radio Research Station (Blough 1560) between the. 
hours of 10 a.m. and 4.30 p.m. Those wishing to 
avail themselves of this service should write to the 
Director of the National Physical Laboratory asking 

(Continued on p. 71) 
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Science and Faith 


HE meeting of the American Association for 

the Advancement of Science, which took place 
at Richmond, Va. during December 27-31 will be 
memorable in the annals of science as being the 
first to mark that closer co-operation between this 
body and the parent British Association, to which 
Lord Rayleigh, in his presidential address to the 
tatter body at Cambridge in August last, looked for 
ai@in promoting international amity. No less will 
it be remembered as the occasion of the delivery 
of the two addresses of which the main parts are 
given in the following pages. 

In these pronouncements, two of the leaders of 
scientific thought in the United States and Great 
Britain at the present day, Prof. G. D. Birkhoff, 
the president of the American Association, and Sir 
Richard Gregory, chairman of the newly formed 
Division for the Social and International Relations 
of Science of the Britiah Association, declared their 
faith in the mission of science in the resolution of 
_ the maladjustments which lie deep-seated at the 
root of the difficulties and the dangers with which 
the world of to-day is faced. In the words of 
Prof. Birkhoff, ‘The imoreasing number of un- 
co-ordinated theories and mechanical inventions 
confuse and chill many of us. Man is felt to bea 
tragic detail in a vast incomprehensible whole, and 
the old sense of values seems to become less and 
less real”. But he went on to show in his lucid 
analysis of the function of intuition, reason and 
faith in the approach to his hierarchy of five 
ascending levels in the nature-mind spectrum, that 
while reality is to be attributed to each and all, at 
each level there is an ever-widening succession of 
abstract ideas, each &xplaining imperfectly some 
aspect of the stupendous whole ; but that at the 


social level a fundamental truth of transcendent 
importance is truth and good will’ in all social 
relationships. In concluding that a new mjunction 
has been laid upon the spirit of man to know and 
to understand ever more broadly and deeply, he 
added that in the daring effort of the man of 
science to extend knowledge there arises a spon- 
taneous faith which is the most powerful incentive 
and the best guide to further progress. 

In easenoe, Sir Richard Gregory’s address is 
complementary to that of Prof. Birkhoff. Just as 
Prof. Birkhoff holds that faith in the ultimate 
truth of certain fundamental principles is the 
guiding star of the man of science, so Sir Richard 
shows that in the study of man and society from 
the earliest ages it is seen that faith in an unseen 
power which lies behind the appearance of things’ 
is a fundamental component of man’s nature. He 
goes on to demonstrate that, in the course of the 
development of mankind, faith also 'has developed, 
not only in the conception of the‘object of devotion 
and the relation of that object to the universe, 
buf also in the extension of the circle of those to 
whom the ethical system which is its accompani- 
ment is made to apply. Although it has to be 
admitted that the development of spiritual and 
ethical concepts has been retarded in comparison 
with material development, nevertheless it is in 
the recognition of this conception of a process of 
continuous development in theological and ethical 
ideas that Siw Richard sees hope for the ultimate 
approach one to the other of religion and science, 
while in the fundamental urge of faith he sees a 
guide pointing the way to an ‘enlargement of the 
ethical ideal, in which present differences and 
antagoniams may be resolved. j 

e 
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Intuition,- Reason and Faith in Science* 
By Prof. George D. Birkhoff, Harvard University 


ROM the earliest times scientific ideas, even 

when arudely conceived, have been of immeasur- 
able importance, not only for man’s material 
advancement and control over Nature, but also 
in modifying and expanding his ‘philosophic and 
religious outlook. In the effort to obtain a better 
understanding of his place in the cosmos, he is 
compelled to proceed largely by considerations of 
analogy based upon supposed or actual fact. So 
he turns more and more toward the ever-widening 


vistas suggested by science in its continual dis- 


ooveries of new truth. 

To-day, the significance of scienve as a principal 
source of revelation is almost universally recognized. 
Thus recently, on behalf of Pope Pius XI, Cardinal 
Pacelli spoke before the Pontifical Academy of 
Sciences concerning the enlightenment that comes 
from “the potent streams of the natural and 
rational sciences and the great river of revealed 
- wiedom”. He said that the former are found 
“wherever man looks for and finds truth”. As for 
“the great river of revealed wisdom”, is it not to 
be found in all,the absolutely sincere utterances of 
poets, philosophers and prophets, based on the 
relevant knowledge of their day and made after 
deepest meditation? It would seem that such 


utterances are in essence similar to the pronounce- . 


ments of the scientist. Is not the vague, prophetio 
conjecture of Pythagoras that Nature is mathe- 
matical as true as Newton’s more precise law of 
gravitation ? From this point of view, the great 
streams of revelation seem to merge insensibly into 
one. j 

Nevertheless, the immediate effect of scientific 
advances is often very disquieting. The strong 
opposition long shown to the Darwinian theory of 
evolution bears witness to this fact. Similarly at 
. the present day, the ever-increasing number of 
‘“unoo-ordinated theories and mechanical inventions 
confuses and chills many of us. Man is felt to be a 
- mere tragic detail in a vast incemprehensible 
whole, and our old sense of values seams to become 
leas and legg real. 

To persist in such an attitude ôf discouragement 

* From the addres of the president of the Amerioan 


Amociation 
for the Ad at Richmond, Va, on 
December 27, 1038. 

e 


is unjustified. Every individual has implanted |: 
within him the desire to understand his role in the 
existing order. He feels an inalienable right to 
find out his duties and privileges as a aitisen of the. 
universe. By the light of any new knowledge he 
is always certain to gain deeper insight into his 
position. The wise advice of our own great Emerson 
comes to mind : “Fear not the new generalization. 
Does the fact look crass and material, threatening 
to degrade thy theory of spirit? Resist it not: 
it goes to refine and raise thy theory of matter - 
just as much.” 

What, then, are some of the larger pointa of 
view which are suggested by science to-day? In 
attempting a reply, I oan of course only offer a 
personal interpretation, inevitably reflecting the 
fact that I speak as a mathematician having some 
aoquaintance with physics. . 

Let us observe in the first place that our universe 
presents antipodal aspects—the objective and the 
subjective, the impersonal and the personal. If ‘ 
we take the objective aspect as more fundamental, 
we put our emphasis on the notion of reality ; and 
if we start ‘from the subjective, we prefer to speak 
of knowledge. In either case we are able to discern 
& kind of nature-mind spectrum; for there 
appears a roughly given hierarchy of five ascending 
levels—mathematical, physical, biological, peycho- 
logical and social. Each level has its appropriate 
special language. The basic corresponding concepts 
are respectively: mumber at the mathematical _ 
level ; matier at the.physical level; organism at 
the biological level; mind at the psychological 
level ; and society at the social level. If we choose 
to select one of these as somehow more real than 
the others, a great distortion arises in our paint of 
view. For example, if we regard the physical level 
as the most fundamental, we become materialiste. 
But why make such an unfiecessary choice ? The 
languages of the various levels are ecesentially 
independent of one another, and the observed 
laws are best expreased in their *own natural 
terms.. Why mix up the levels of knowledge 
unnaturally ? Does it clarify our idea of . social 
justice to try to explain it in-terms of the reactions 
between protons and electrons in the brain 3 
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These considerations bring us to a first general 
point of view towards the levels of knowledge : 
it is desirable to acoord reality in equal measure 
to all kinds of knowledge everywhere, and so to 

“view the universe as broadly and impartially as 
possible. 

Another very important observation is that in 


order to understand the various facta and their ` 


` interrelations we must always use abstractions, that 
is, conceptual tools of a logical or mathematical 
nature. Contrary to opinions which prevailed 
until recently, any abstraction serves only limited 
specific ends. At best it will enable us to grasp 
more clearly some small fragment of reality. For 
example, by use of the abstraction of Euclidean 
geometry, and in that way alone, we understand 
the nature of space with a considerable degree 
of exactitude; and yet to-day scarcely any 
physicist would ascribe objective reality to space 
in iteelf. It has been Einstein more than any- 
one else who has taught the scientific world the 
true role of Euclidean geometry by means of his 
theories of space-time and relativity. More 
generally, we have come to realize that our only 
approach to a better understanding of the world 
is by means òf a widening succession of abstract 
ideas, each explaining imperfectly some aspect 
of the stupendous whole. This is a second synthesis 
deserving of especial emphasis. 

Thirdly, I would state a fundamental truth 
about the social level, which in some sense is the 
highest level of all: the transcendent importance 
of love and good will in all human relationships is 
shown by their mighty beneficent effect upon the 

. individual and upon society. K 

Thus I have begun by præenting very briefly 
three important articles of my personal faith. 
It is my especial purpose to show how this 
phenomenon of faith arises inevitably in the mind 
of the scientist whenever he tries to evaluate 

` technical conclusions in his special field. In doing 
so I shall di the role of mtuition, reason and 
faith in science, first at the mathematical and 
phyziéal levels, and then more briefly at the 
biological, paychological and social levels. This 
will lead me in conctusion to formulate two other 
items of my personal credo in the hope that they 
may be worthy of attention. 

By way of definition it must be indicated first 
what is meant by intuition. There are certain 
elementary notions and concepts which come 
spontaneously to the minds of all who observe, 
experiment with and reflect on 6 specified range 


‘ 
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of phenomena. Such generally accepted ideas or 
intuitions constitute the consensus of reaction of 
intelligent men to a certain part of the world of 
fact. John Stuart Mill has said, “The truths 
known by intuition are the original premises from 
which all others are inferred.” It is in this sense 
that I shall refer to intuition. By reason I shall 
mean the rational superstructures which may be 
erected upon the basic intuitive ideas by means of 
deductive or inductive reasoning.“ These super- 
structures will also be accepted by all who are 
able to follow the sequence of logical steps involved. 
By faith I shall mean those heuristically valuable, 
more general points of view, which are beyond 
reason, and sometimes in apparent contradiction 
with one another, but which to the individual 
concerned seem of supreme importance as he 
endeavours to give hia conclusions the widest 
possible scope. i 

It is clear that in this way we obtain a basio 
clagsifloation of knowledge into three easily 
distinguishable types. Let us consider the ocour- 
rence of these types at the various levels of 


knowledge. 


INTUITION IN MATHEMATICS 


By continual crude experimentation with classes 
of concrete objects, man has come gradually and 
inevitably into the possession of certain numerical 
ideas. In particular he has been led to think of 
the positive integral numbers l, 2, 3... as 
entities which exist in almost the same sense as 
the objects themselves. This concept finds its 
realization in the designation of the integers by 
corresponding marks 1, 2,3 . . . Such integers 
are found to be subject to certain simple arithmetio 
laws, and these laws are regarded as intuitively 
true. F T 

The integers form the basis of a great part of 
mathematiœ. For it is found that with their aid 
one may construct fractions and, more generally, 
real and imaginary numbers. In the course of the 
centuries, mathematicians have thus built by 
processes of pure reason the elaborate structures 
of algebra, thp theory of numbers and analysis. 
An extensive array of beautiful and useful theorems 
has been deduoed. 

Similarly in geometry—which in its origin may 
be regarded as the most elementary branch of 
physios—we expériment with rigid material objects 
and arrive readily at the notions of idealized small 
rigid bodies or ‘points’ and of idealized linee’ and 
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‘plang’. Then we observe that certain postulates 
hold, such as the familiar ones of Euclid. By 
means of these postulates which embody our 
intuitions, we are able by deductive reasoning to 
arrive at other geometrical theorems, including 
such results as the celebrated Pythagorean 
theorem which shows us in particular that a 
right triangle with legs of 3 units and 4 units in 
length has a hypotenuse of exactly 5 units in 
length. The ‘vast mathematical domain called 
‘geometry’ has arisen from these elementary 
geometrical facts as a primary source. 

There are many other abstract mathematical 
structures besides those just alluded to. In all 
cases it is found that they are made up of certain 
accepted intuitions (or postulates) and their logical 
consequences. 

Now what I desire particularly to point out is 
that the mathematician goes far beyond such 
generally accepted clean-cut assumption and 
conclusions, in that he holds oertain tacit beliefs 
and attitudes which scarcely ever find their way 
into the printed page. Yet these form none the 
lees part of a considerable oral tradition. For 
example, he believes in the existence of various 
infinite classes, such as that made up of all the 
integers. He believes also that the whole body of 
strict logical thought called mathematics is 
self-consistent : in partioular, when he finds that 
the number x admits of diverse forms of expression, 
as, for example, 


rea(Pog te oat se] 


and 


me 2/3 (t¢—-th+44— -- >), 
he feels absolutely certain that if the unending 
calculations could be fully carried out, the resulta 
would be exactly the same in all cases. Further- 
more, when he recalls that in the past the moat 
difficult mathematical questions have been ulti- 
mately answered, he is inclined to believe with the 
great German mathematician, Hilbert, that every 
mathematical fact is provable. Besides all this, 
he attributes certain values to his results and 
their mathematical demonstrations : some theories 
seem important; some proofs are regarded as 
elegant, others as profound or original, eto. 

Such somewhat vague ideas illustrate what I 
would call mathematical faith. Nearly all the 
greatest mafhematisians have béen led to take 
points of view falling in this broad category, and 
have attached the deepest significgnoe to them. 


What I wish to emphasize concerning this 
generally overlooked aspect of mathematical 
thought 18 that on one hand, the beliefs involved 
have been of the utmost heuristic importance as 
instruments of discovery, and, on the other hand. 
when examined ın detail they generally turn out 
to involve ideas which are held true or false, 
according to the specific definitions which may - 
be afterwards adopted e i 

Suppose, for example, that we turn to the first 
question of the existence of infinite classes. There 
was no question about the unconditional acoeptance 
of such classes until within a few decades, although 
& fow, like the ancient Greek philosopher Zeno 
and the German algebraist Kronecker, profoundly. 
distrusted the use of the infinite in mathematical 
reasoning. To-day, however, due primarily to the 
theory of transfinite aggregates created by Georg 
Cantor about fifty years ago, mathematicians have 
come to realize that such an infinite class may 
exist in the so-called ‘idealistic’ sense but not ın 
the sense of explicit constructibility. Thus the 
class of all collections of positive numbers less 
than 1 exists in the idealistic sense, but not in 
the alternative, more concrete sense. 

A similar situation has arisen in’ the dlétailea: 
study of the self-consistency of mathematios. It 
has appeared that very limited parts of mathematics 
can be proved self-consistent. But such a general 
assertion as that “the whole of mathematics is 
self-consistent” would be considered to-day not 
to be sufficiently precise; and each time that the 
proof of self-consistency is extended further, a 
definite logical price has to be paid in that certain 
so-called metamathematical ideas are tacitly 
employed, which need themselves to be investigated 
in the same respect. For example, the work on 
the foundations of logic by Whitehead and Russell 
(1910) showed that if the notion of class was not 
restricted, certain logical paradoxes would inevit- 
ably result. For this reason a theory of the 
‘hierarchy of types’ was devised by them, which 
limited the notion of class and so avoided the 
apparent inconsistencies. We are thus ertitled 
either to say that mathematios as of the year 1900 
was self-consistent or was not, according to the 
point of view which is adopted. In any event the 
belief in question has led us to a much deeper ` 
insight into the nature of logic. . 

With regard to the unlimited power of mathe- 
matical demonstration, it has been recently proved 
by the Austrian mathematician Gödel that, if we 
restrict ourselves to reasoning of an ordinary 
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type, there exist explicit ‘undecidable’ theorems, 
while from a higher metamathematical point of 
view such a theorem might be demonstrable. 
Henoe Hilbert’s affirmation is in one sense false. 
But despite this fact, the open question on which 
he focused attention is much better understood 
than ever before. 

Likewise in the question of value in mathematica, 
such as the importance of theories, or the elegance, 
profundity and originality of proofs, it is clear that 
these okscure ideas depend in large measure upon, 
the momentary state of the science. Thus the 
theory of functions of an imaginary variable and 
classical geometry were regarded as extremely 
important a quarter of a century ago; while 
to-day the theory of functions of real variables and 
the basic kind of geometry called analysis situs 
have respectively “displaced these subjecta in 
general mathematical esteem. It would be hard 
to explain adequately the reasons for this change, 
but the increasing role of discontinuous quantity 
in physical theory and the relativistic point of view 
towards space and time have certainly been 
contributing factors. 

e An excellent instance of the power of individual 
mathematical faith in bringing about creative 
advance has been afforded by an American 
mathematician, the late Eliakim Hastings Moore. 
Moore was a thorough-going abstractionist who 
believed that mathematics itself should be reorgan- 
ized from a still higher point of view by the 
dissection of essential common parts out of 
apparently different abstract flelds. His point 
of view waa strongly confirmed by the analytic 
work of Hilbert and Erhardt Schmidt near the 
beginning of this qentury. So Moore was led to 
create his ‘general analysis’ in 1906. This aimed 
at embodying his conviction that ‘The existence 
of analogies between the central features of various 
theories implies the existence of a general theory 
which ugderlies the particular theories, and 
unifies them with respect to these central features.” 

As time has elapsed, the deep truth of Moore’s 
contention has been amply sustained. Indeed 
one of the most active schools of contemporaneous 
mathematioal thought follows the higher abstract 
point of view adopted by Moore. But it has been 
found necessary to modify Moore’s programme in 
that insteafl of a single ‘general analysis’ serving 
as an ommum gatherwm, it has been desirable to 
employ a few typical forms. In this way his faith 
in the power of higher abstraction has been largely 
and yet not fully justified. 
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A good many mathematicians are seriously 
hampered by lack of the ardent positive faith which 
Moore showed. This type of deficiency is generally 
due to a strong development of purely critical 
powers and to over-specialization. Several times 
I have observed this lack in myself only to be 
counteracted by definite effort. For example, I 
did not make active use of the fundamental 
integral of Lebesgue for a long time, and so was 
prevented from pursuing to their natural conclusion 
certain ideas which finally led me to establish 
the basio ‘ergodic theorem’ in 1931. Here I was 
finally converted, as it were, to the use of this tool 
by the important advances of Koopman and von 
Neumann, and in particular by the latter’s proof 
of the ‘quasi-ergodio theorem’. It is worthy of 
note that the related ergodic hypothesis goes baak 
in its origins to the physicists Boltzmann and 
Maxwell. 


Space, TIME AND Force 


Let us turn next to the physical level, where 
the corresponding situation is at least equally 
interesting. 

If we aocept the ordinary conceptions of space 
and time, which seem destined always to play a 
basic role in workaday physica, we find that the 
simplest physical ideas are those which arise 
through the manipulation of massive bodies. As 
these ideas have become clarified, they have been 
given abetract formulation in terms of such 
concepts as those of mas, force, eto. Newton's 
celebrated three fundamental laws of motion 
embody the final form of the refined intuitions thus 
arrived at. With these as a basis and the acceptance 
of certain further special observed laws, one may 
deduce by mathematical reasoning the theory of 
mechanics as applied, for example, in the solar 


Similarly, through experimentation with electri- 
fied bodies, electric currents, magnets, eto., there 
was developed by Faraday the intuitive ideas of 
electric and magnetic lines of force which are now 
generally accepted. Later, Maxwell incorporated 
these ideas in the appropriate electromagnetic 
equations. pon this basis all classical electro- 
magnetic theory has been logically constructed. 
Furthermone, by means of the identification of the 
light wave and the electromagnetic wave, due to 
Maxwell, an adequate theory of light has been 
obtained. ° e 

Thus we see the important part which intuition 
and reason have played in two fundamental 
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branches of physics—mechanics and electro- 
magnetism. A cursory survey of the various other 
branches of the subject would show that a similar 
situation holds throughout, except in the rapid 
developments of quantum mechanics during the 
last decade or so. In this strange theory the 
physicist begins indeed with a planetary model 
of the atom, reminiscent of Niels Bohr’s earlier 
theory. But a flying leap is made from this tempor- 
ary scaffolding to what is thenceforth regarded as 
the only basic reality—the wave equations of 
Sohridinger and, better still, of Dirac. Once 
having arrived at these mathematical equations, 
the physical theorist proceeds to show how he 
can predict innumerable facts previously out of 
his range by use of this arbitrary ad hoo machinery. 
The process involved somehow reminds me of a 
record sea voyage made through a fog! 

The fact remains, however, that the recent 
development of quantum mechanics forms one 
of the most astounding and important chapters 
of all theoretical physics. It is interesting to 
recall how this great advance came about through 
the faith of the German physicist Planck at the 
outset of the present century. His direct experience 
with the phenomena of radiation had led him to 
believe that there were discontinuous processes at 
work, not to be explained by any modification of 
the time-worn classical theories, and so he was 
led to formulate his celebrated quantum hypothesis 
in 1900. It was this daring concept of Planck, more 
than anything else, that has freed the minds of 
physicists from the shackles of too conventional 
thinking about atomic phenomena, and so has 
made possible the quantum-mechanical quest, of 
which the end is not yet in aight. 

There has always been an abundance of faith 
among the physicists. Everyone knows how 
Newtoni and others have found confirmation even 
for their religious beliefs in the lawful character of 
physical phenomena. It is not hard to understand 
why the tendency towards dogmatic affirmation 
among the physicists has been stronger than 
among the mathematicians. For the physicist, with 
considerable justice, feels that he is exploring the 
mysteries of the only actual and very exciting uni- 
verse ; whereas the mathematician often appears to 
live in a purely mental world of his qwn artificial 
construction. A good illustration of this tendenoy 
of the physicists is afforded by their changing 
_attitudes towards bhe wave thebry versus the 
corpuscular theory of light. Over a congiderable 
period the cérpuscular theory of. Newton held 
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sway ; then this was displaced by the wave theory 
of Huygens, the Dutch physicist ; and nowadays 
a kind of vague, epee ee eae ete ae 
generally accepted. 

ai tina demnetactaievoaceeany naisann eis 
recall the scientific beliefs to which Faraday was 
led in his fundamental work on electricity and 
magnetism. From his experimental results in 
this field, he saw that there was obeyed here as 
elsewhere the law which he called the ‘conservation 
of force’ and which we to-day would gall the 
‘conservation of energy’. He saw that this energy 
was localized in space, and he oould only conceive 
of it as being propagated in time; and so he was 
led to the belief that electromagnetic energy is’ 
also propagated with finite velocity. Thus in an 
artiole, “On the Conservation of Force,” published 
in 1857, he expressed himself as follows: ‘The 
progress of the strict science of modern times has 
tended more and more to produce the conviction. 
that ‘force [energy] can neither be. created nor 
destroyed’ . . .”; “time is growing up daily 
into importance as an element in the exercise of 
force ; to inquire, therefore, whether power 
either at sensible or insensible distances always e 
acts in time is not to. be metaphysical.” By way 
of justifloation of the rather mathematical direction 
in these thoughts, Faraday said further, ‘I do 
not perceive that a mathematical mind, simply 
as such, has any advantage over an equally acute 
mind not mathematical . . .”; “it could not 
of itself discover dynamical electricity nor electro- 
Magnetiam nor even magneto-slectricity, or even 
suggest them.” But the achievements of the more 
mathematical Maxwell were later to show that 
Faraday had underestimated the power of pure 


. Teasorn. 


It is thus clear that through an act of faith 
Faraday attained to a kind of deeper insight; 
for the existence of the electromagnetic wave has 
long since been established experimente[ly. How- 
ever, the beliefs of Faraday in this connexion oan- 
not be regarded as absolutely true, since according 
to present-day conceptions the notion of energy 
which he socepted is only roughly valid as a 
statistical approximation. Nevertheless, Faraday 
certainly penetrated more into the nature of 
electrical and magnetio phenomena- than any of 
his contemporaries ; and it is difficult*to see how, 
with the limited mathematical and physical 
knowledge at his disposal, he could have gone any 
further inthe way of prophetiv conjecture. 

The intimate relation between philosophioal- 
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scientific points of view and actual advances in 


theoretical physics has been admirably illustrated’ 


by Einstein’s gravitational theory of 1915. Taking 
as his starting point the bold but reasonable 
hypotheses that matter must condition space and 
time, and that, in parts of space remote from 
matter, elementary particles move with uniform 
_ velocity in a straight line, he arrived at his field 
equatiens as the most elegant mathematical 
embodiment of these ideas. Thus there was 
obtained @ quasi-geometrical theory of gravitation 
which in certain respects is more natural than the 
celebrated theory of Newton, while the predicted 
differences, although excessively minute, are in 


favour of the new theory. But Einstein’s theory 


cannot be regarded as true in any absolute sense 
since it gives us at best a partial, highly idealized 
view of the physical universe. 

It is scarcely too much to say that, since the 
beginning of the present century, the main advances 
in theoretical physics have been the outcome of & 
similar kind of mathematical guesswork, in which, 
however, the mathematician himself has taken 
little or no part | The guessing of the physical 
pheorist is guided almost entirely by considerations 
of subtle mathematical analogy. 

In my own limited experience in mathematical 
physics I have seen how natural it is to take 
& positive attitude on open questions. Thus a 
good many years ago I showed mathematically 
-that mere spatial symmetry about a oentre 
necessitates a static gravitational field. This led 
me to believe that the Einstein field equations were 
probably too melastic to fit the facts, but I did 
not put forth this opinion. Shortly afterwards 
Lematire, in trying to explain the expanding 
(non-static) stellar universe, found it necessary to 
modify the field equations, in part because of 
my result; and so my belief was to this extent 
justified. 

Again, I have had during the last few years.a 
feeling: that a conceptual space-time model for 
quantum mechanics is likely to be found, although 
theoretical physicists would in general disagree. 
Nevertheless, this faith is so strong that my recent 
researches lie principally in this direction. I have 
already found interesting results, and feel confident 
that these efforts will not be wasted, since the 
possibilities df the conceptual approach need to 
be more carefully explored. 

In ending these remarks about the role of 
intuition, reason, and*partioularly of faith, at the 


physical level, it is to be remarked that the physicist 
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a8 such systematically ignores the phenomena of 
life, for it is inorganic and not living matter with 
which he concerns himself in his laboratory. 

All in all, it is a faith in the uniformity of 
Nature which remains the guiding star of the 
physicist, just as for the mathematician it is a 
faith in the self-consistenoy of all mathematical 
abstractions, although these faiths are more 
sophisticated than ever before. 


INTUITION IN THE BIOLOGICAL FIELD 


Although I have no especial acquaintance with 
the biological, psychological or social domains, it 
seems clear to me that a similar situation prevails 
in them. In the biological field the intuitions upon 
which one depends are those associated with the 
concept of the organism and ite evolution. These 
intuitions cannot be formulated conolusively and 
completely in simple postulates, as is possible at 
the mathematical and physical levels. It is rather 
through an acquaintance with an immense array 
of interrelated, analogous facts that the biologist 
finds himself able to deal with novel situations. 
By means of the geological record on one hand, 
and the results obtained in the field and laboratory 
on the other, he acquires a better and better 
understanding. His principal weapon is always 
inductive reasoning. It seems certain that a 
deductive treatment of biology is at least very 
remote, and if ever accomplished will be utterly 
different from anything which we can imagine 
to-day. There are, however, a fow special fields 
like the theory of heredity, in which a considerable 
mathematical structure has been developed. In’ 
this theory, by means of the chromosomes and 
their corresponding abstract genes, it has been 
possible to explain a complicated array of facta. 

The faith of the biologist generally tends in the 
direction of a mechanistic theory of life or of 
some opposing vitalistio theory. In fact, he is 
forced to employ the principle of physical causation 
in his efforts to understand biological phenomena 
and does not yet know of definite limitations in 
ita use. Recently there has been some indication 
of a return te vitalism, so that once more & 
considerable group of biologista are convinced that 
not all the phenomena of living matter are to be 
accounted for by ordinary physical and chemical 
law. The controversy involved has jong been a 
burning one, and accordingly one naturally 
suspects that the question is really meaningless. 
In any evant, however, special ‘mechanistic 

e 
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hypotheses have so far ae the way to new 
creative advances. 

It is interesting to remark that the insufficiency 
of & rigorously deterministic theory of the living 
organism admits almost of mathematical demon- 
stration in the followmg manner. A genuinely 
mechanistic universe would have to be free of 
any infinite factors. For example, if one accepts 
a simple Newtonian theory, there might be reaching 
the earth from infinite space unknown quantities 
of matter and energy, so as to change arbitrarily 
the course of events upon the earth. But in any 
completely mechanistic system, free of such 
infinite factors, it is not difficult to prove that there 
will necessarily be a kind of eternal Nietzschean 
recurrence. For example, we are here together 
this evening considering a particular topic. The 
strict adherence to the deterministic point of view 
would entail the consequence that in the eons 
yet to oome this same soene will be re-enacted 
infinitely often. I submit that this is dramatically 
improbable ! 

Recent advances in the chemical knowledge of 
large organic molecules seem to indicate an innate 


` hospitality of actual matter toward the evolution 


of the living organism. In this way æ plausible 
genetic account of the origin of life is suggested, 
which, however, can scarcely be called mechanistio. 
It begins to seem possible that we are on the verge 
of further refinements in our concept of matter, 
such as Emerson anticipated in the quotation 
made above. 

The situation at the psychological level is even 
less amenable to precise treatment. All of us 
have a lifelong experience with ourselves and other 
human beings. This automatically gives rise to 
a vast complex of intuitive psychological notions. 
We all are aware of course that there are con- 
comitant physiological processes going on in the 
body, nervous system and brain. Now it is the 


~ business of the professional psychologist to give 
_oxact definition and interpretation to these arude 


ideas ; and he finds his greatest illumination in the 
facts of abnormal psychology, with which most 
of us are unsoquainted. However, in the case of 
either layman or professional, the processes of 
reasoning are mainly by analogy. Even the 
psychiatrist, familiar with many concrete oases, 
must treat each new patient by the inductive 
method. There are too many psychological intuitions 
and too few exact laws for any imposing edifice 
of pure reason to be erected. 

In certath restricted peyohologioal onns, 


formalization is to some extent possible. Thus I 
have ventured to formulate a theory of ‘ssthetic 
measure’, by explicit numeration and weighting 
of sxethetic factors. This aims to explain certain 
simple esthetic facta in our enjoyment of visual 
and auditory forms. The theory has been to some 
extent substantiated by experiments made at 


Harvard and elsewhere. But in any event, no 


matter how successful the theory might prove, it 
would be wholly absurd to try to set up an elaborate 
logical structure on the basis of the fairly arbitrary 
and inexact assumptions involved. Generally 
speaking, a8 we proceed from the more objective 
to the more subjective levels of thought, we find 
that elaborate logical structures seem to be of 
leas and less utility. 

The basio belief of the professional psychologist 
is in the oompleteneas of the physiological 
accompaniment of every psychical fact; and he 
formalizes the observed facta by means of this 
parallelism. But there is a conflict between this 
attitude of the technician towards mind, for whom 
the individual is a complex of neurally characterized 
components, and that of the ordinary man— 
equally an expert though of a different kind—whe 
sees all sorts of permanent values in personality, 
not adequately characterized in neural terms. The 
second attitude leads nearly all of us to have deep 
affections and abiding personal loyeinies; whether 
or not we are psychologists | 

Here again I think that these apparently 
opposing points of view are both more or less 
true; and I inoline all the more to this opinion 
because of my conviction that as yet we know 
relatively little about the phenomena of personality. 
For it seems certain to me that the extent of 
hidden organization in our universe ia infinite, 
outside as well as inside space and time; such a 
conviction is very natural to a mathematician, 
since the three ordinary spatial dimensions and 
the single temporal dimension are fgr him only 
particular instances of infinitely many other 
conceivable dimensions | If this be true, any broad 
conclusions concerning the nature of personality 
would seem altogether premature. 

At the social level the most serviceable intuitive 
ideas cluster around the concept of societal 
evolution. It is of course the comparative study of 
human institutions which furnishes’ the principal 
interest. The analogy between forms of society 
and evolving organisms is a deep-lying one. Here 
again the useful logical structure which can be built 
around the very complicated facta is exceedingly 
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simple. Even in such a formalized field as 
ethios, dealing with the behaviour of the mdividual 
as a member of society, logic takes an almost 
negligible role. 

Belief here seems to gather principally around 
the idea of societal progress. Progreas—or its 
non-existence—serves as our fundamental tenet. 
- Some believe that society can improve indefinitely, 
` tending toward a perfect society. Such a belief is 
of course a fundamental one in most religious 
systems. Others find this idea too naive. They 
stress the gregarious instinct in man and tend to 
think of societal changes as taking place in vari- 
ous directions strongly conditioned by changing 
physical environment. All would admit, however, 
that without the concept of dynamical social 
processes, social theorizing would be stale and 
unprofitable. 


SCIENCE AND SOCIETY 


Let us turn now to oonsider some further 

conclusions, towards which this brief survey of 
intuition, reason and faith at the various levels 
seems to point. 
e So far as intuition and reason are concerned, 
thase are the’oommon property of all competent 
individuals. The narrow, closely articulated 
chains of deductive reasoning serviceable at the 
earlier levels are more and more replaced by loose 
webs of inductive reasoning at the later levels, as 
we pass from the objective to the subjective. At 
the same time the basio intuitions change from the 
simple and precise types employed in mathematios 
and physios to the increasingly complicated and 
diverse forms characteristic of- biological, psycho- 
logical and social phenomena. 

However, it is just as necessary to olarify and 
to formalize our knowledge at these later levels as 
at the simpler ones. The processes of systematic 
reasoning, whether inductive or deductive, have 
always a definite prophylactic value, and in 
particular enable us to avoid the dangers of 
prejudiced and intolerant points of view. It may 
be observed in passing that the careful application 
of impartial thoroughgoing analysis is as important 
for everyday living as it is in the study and the 
laboratory. 

The striving-for rational comprehension is one 
of the noblest attributes of man. In his age-long 
difficult struggle he has been able to secure greater 
freedom only through a better technical mastery 
of his environment. No other method of Itberation 
has been vouchsafed to him. But this increased 
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mastery has brought with it automatically new 
intellectual responsibilities and a more complex 
way of life. In consequence, unforeseen and 
threatening dangers arise from time to time; and 
there is thus imposed on him the necessity to 
advanoe still farther, which is to-day more urgent 
than ever before. A new injunotion has been laid 
upon the spirit of man, to know and to understand 
ever more broadly and deeply. 

Now along with the increase in scientific know- 
ledge there’ appear certain orudely expressed, 
deeper insights, not completely true or false, some 
in opposition to others, but all supremely valuable, 
nevertheless. These are embodied in beliefs which 
seem the inevitable accompaniment of all creative 
thought. i 

Thus in the daring effort of the saientist to 
extend knowledge as far as possible, there arises 
an aurea of faith. It is this spontaneous faith whioh 
furnishes the most powerful incentive and is the 
best guide to further progress. 

Such are some of the very general pointa of 
view to which a considerable mathematical and 
scientific experience has led me. If they are 
worthy of serious attention it is not because of 
their novelty, but rather because in their aggregate 
they rise above the details of the numerous 
specialized fields of knowledge and sustain the 
scientist in his unceasing and ardent search after 
truth. : 

Doubtless many will be ready to-ask the ever 
more insistent question: If acience has thus 


-profoundly modified the general outlook and way 


of life of mankind, is it not the especial duty of 
such an association as ours to point out constructive 
remedies for the ensuing maladjustmenta? In 
“Part II; Science and Warfare” of his admirable 
address as president of the British Association 
last August, Lord Rayleigh closed by expressing 
the hope that our two associations oould co-operate 
in such a way as to “bear useful if modest fruit in 
promoting international amity”. In this hope all 
of us will deeply concur. The presence of Sir 
Richard Gregory among us at this meeting is the 
first token of the projected closer relations between 
the parent British Association and ourselves. It 
is much to be desired that this action will encourage 
further unifieation of the whole scientific world. 
I am sure that practically all our joint membership 
would agree with me that it is the wiger diffusion 
of “the steady light of scientifiœtruth” which holds 
out most hope of a better ee among 


mens . 
e 
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Religion in Science* 


By Sir Richard Gregory, Bart., F.R.S. 


iG religion be understood in the broadest sense 

as the belief in spiritual bemg, it may be 
said that prolonged inquiry has failed to show 
any authenticated instance of a people, how- 
ever backward, who do not hold to some form 
of belief which, though vague and rudimentary, 
can be deemed religious. It is difficult to draw a 
hard and fast line between magic and religion ; 
and indeed it is a question whether such a differen- 
tiation is essential from the point of view of the 
inquirer who is attempting to trace the develop- 
ment of the religious idea. For even ‘magio’ implies 
some form of spiritual influence humanly direbted. 
Belief in the efficacy of magic is as much an act of 
faith in some form of spiritual action as the Christian 
belief in Divine intervention in human affairs ; and 
the essence of a religious belief is that it is an act 
of faith. 

Faith may be defined as a belief which is not 
dependent upon material evidence or logical de- 
monstration from premises ultimately based upon 
sensory phenomena (although such phenomena 
may be invoked to support faith as ‘proof’) ; 
but it aoquires its validity from some general 


scheme or theory of the nature and purpose of . 


‘being’, ‘life’, the universe, or, as the philosopher 
would say, of ‘the Absolute’, or, to use a popular 
phrase, ‘the scheme of things’. In essence it is 
emotional: not rational. In its contact with 
‘facts’, faith interpreta them not by observation 
and experiment—that is by the approach of reason 
and science, which demand proof in the strict logical 
sense, by reference to phenomena—but it evaluates 
them by the test of coherence with its theory of 
life and the universe. Such a scheme need not 
necessarily be consciously formulated or even 
realized as a whole. Probably, in the early phases 
of development, such realization rarely, if ever, 
takes place, as the minds of backward peoples 
work concretely and are averse from abstraction. 

Whatever may be thought of evolutionary 
faith, evidence from comparative study shows that 
there is, in the mentality of man, a generalized 
urge towards a belief in spiritual values underlying 
the material appearances of the universe. This 
urge is fundamental. Various influences such as 
the influence of geographical and cultural environ- 
ment, and -possibly mental differences of racial 
strains, if there are such, have combined to produce 


* From a public lecture delivered before the American Association 
for the Advancement of Bcence meeting gt Bachmond, Ya, on 
December 27 1938. 


the different types of belief and the religious 
systems which have been followed, or are now -~ 
followed, by mankind. It is at least sigfificant 
that in the so-called primitive religions of the less 
advanced cultures there should be such etrikingly 
close similarities in ritual and belief as have been 
recorded by the anthropologist. Further, when we 
try to attain an objective view of the more ad- 
vanoed religions, it is no less strikmg that they 
fall into a more or less uniform pattern in regard 
to the relation of the three elementa—tradition, 
ritual and ethics; in other words, in the relation 
of belief to worship and the conduct of life. Dis- 
sension arises not so much out of the nature of 
tradition as when interpretation is added to it and 
made a test of orthodoxy. When there is a dif- 
ference in the central objects of the various culta, 
opportunities for dissension are multiplied and 
reconciliation might seem wellnigh impossible. 


e 
RELIGION AND LIFE e 


Many reasons have been put forward to account 
for the origin of religion, but it cannot be said 
that any of them has solved the problem. 
Anoestor-worship, ghost-propitiation, worship of 
the soul, belief in spiritual beings, reverence for 
tribal leaders, and other causes, have all been 
suggested as originating causes of religious senti- 
ment. Primitive man had no religion, except such 
as was embodied in a system of social virtues. 
Men possessing these virtues to a high degree, and 
using them to make the tribe powerful or condi- 
tions of life more pleasant, would be esteemed as 
benefactors or heroes not only during life but also 
after death, and this veneration would develop 
into ancestor worship and later into soul worship. 

If it is assumed that the Divine pugpose of the 
existence and evolution of life upon the earth is 
that man should work out his own salvation, it is 
difficult to understand what the ultimate gain will 
be when the earth will no longer be in a condition 
to maintain life as we conceive of it. All that 
science can say as to the future of the earth or any 
other planet or system in the astronomical universe, 
is expressed in the words of the hymn “Our little 
systems have their day: they have their day and 
cease to be”. We may contemplate the progressive 
development of man and society to whatever stage 
may gatisfy our ideals, but, so far as we now 
know, the whole phantasmagoria will eventually 
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be dissolved, and the death of mankind will be 
the final penalty for achieving the highest type 
conceived by the human mind. ‘This thought 
should not, however, be subversive of effort and 
aspiration on the part of humanity as a whole, 
any more than the individual should neglect-noble 
motive and conduct because he himself: has to 
pass away whether his influence has been for good 
„ or evil. Though science is unable to provide any 
positive evidence for survival of personality after 
death, it must acknowledge that belief in such 
survival jis a powerful ethical factor in human 
development. 

Evidence of the progressive development of 
forms of life in the past, and of changes still gomg 
on, is go convincing that it may almost be regarded 
as a law of Nature. Inso far, therefore, as evolution 
signifies an orderly succession of organic growth, 
few would venture to deny the fact ; but how and 
why such changes are brought about has not yet 
been established beyond discussion. Whether 
organic evolution proceeded by gradual 
development of small variations of structure and 
habits, or by the sudden appearance of new forms, 
is a question for naturalists to decide among 
themselves in their search for natural causes. The 
potrt of observational science is concerned only 

evidence*which throws light upon such causes 

effects without assuming the existence of 
supernatural design or imtervention. Whether 
behind the natural causes producing evolution 
there is a transcendental principle or architect is 
not the concern of naturalists, but of other philo- 
sophers. Their position is that even if the facta of 
organio evolution cannot be explained by existing 
knowledge, they will be explicable when more is 
known about natural causes and consequences, 
without introducing a deus ex machina to conceal 
our ignorance and suppress the pursuit of objective 
evidence. 

We have passed the stage when, in order to 
afford support for Christian belief in general, and 
the Mosaic account of creation in particular, it was 
only necessary to find naturalistic or rationalistio 
explanations of miraculous and other elements in 
Biblical records. Such attempts to fit all new 
knowledge into a system of thought having no 
olaims’to scientific accuracy or intention served no 
useful purpose to the Bible or to science, and to-day 
would satisfy neither: historical students nor 
naturalists. A much sounder basis can be found by 
applying evolutionary principles to religious 
thought, and by studying sacred books as stages in 
the story of man’s progressive discovery in 
theology. It is only by disregarding history that 
the idea of a fixed and final theology becomes 
possible. In science, there are no final interpre- 
tations or unchangeable hypotheses ; and if the 
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game principle were recognized in theology, religion 
would share some of the vitality of the natural 
sciences. Evolution can be regarded by the 
theologian as merely the means of creation; and 
this conception of gradual development is not 
incompatible with Christian theology. It is through 
the acceptance of the idea of evolution in the spirit 
as well as in the body of man that the partition 
which formerly separated religion and science is 
being dissolved. 

All religions—primitive and advanoed—inolude 
ethical ideals relating to human conduct and its 
supreme end. The highest form of religious ethic 
is that in which the aim of conduct is complete 
and implicit obedience to a oode which is conceived 
as the will of God. In the less generous manifes- 
tations, this obedience may be rendered against 
natural inclmation as an outoome of fear; for 
“Fear of the Lord is the beginning of wisdom.” 
It may then degenerate into a formalism as lifeless, 
and even more harsh, than that of those systems 
which stress ceremonial purity. On the other hand, 
it may become a joyous and spontaneous accep- 
tance of a mode of life, such as it is conceived would 
be consonant with the nature of God, subject to 
such limitations of the flesh as are ineradicable— 
the idea of saintliness. Hence arises the desire for 
uprightnees as an end in itself, either with a view 


‘to reward, if not in this world, in another; or 


pursued selflessly for its own sake. This concept 
of religious ethio, which rests ultimately on personal 
and intimate relationship between the individual 
soul and its God, bas led to the highest idealism in 
human conduct ; but it has also degenerated into 
many unpleasant forms of exaggerated and dis- 
torted, continence and self-torture in the monastic, 
ascetic and mystio conceptions of the holy life. 


SCIENCE AND SOCIAL ETHICS 


In recent years, there has been much discussion 
of the ethical or social oes of the applica- 
tion of mechanical and other scientific discoveries 
to industry. In the early days of the industrial 
revolution in England, there was little of the 
scientific spirit in industry. The discoveries of 
science were used with as muoh indifference to 
science as to hymanity. The inventions of the 
eighteenth and early nineteenth centuries came 
from the workshop rather than from. the scientific 
laboratory. Machines were devised and operations 
developed largely by trial and error methods, and 
academio reagarch had few points of contact with 
industrial practice. The characteristic of the 
present age is the utilization in industry of prin- 
ciples, properties, and products revealed by 
scientific research, whether carried on solely in the 
pursuit of knowledge or with a practical purpose 
in mind. ee 
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It is sometimes suggested that ive science 
and invention are responsible for the troubled 
oondition of the world at the present time, owing 
largely to over-production. It would be just as 
reasonable to blame the Almighty for good harvests, 
or for providing in some parte of the world ali the 
means of existence for primitive man without the 
need for labour. The fault is not with those who 
create gifts for men’s oomfort and enjoyment, but 
with the social system which prevents their easy 
distribution and use. 

Material progreas must be more striking, more 
patent to observation than is man’s ethical and 
. social development ; and it is also no more than to 
be expected that there should be a lag in the latter. 
It was more than a generation after the initial 
movement of the industrial revolution in Britain 
‘that progress in other directions began to affect 
the population of the country at large. To anyone 
who takes long views and compares conditions of 
to-day with those of a hundred to a hundred and 
fifty years ago, it must appear & rash statement 
which characterizes man’s progress in that period 
as one of command over the material resources of 
the world only. This is to deny certain patent 
facts. For example, in every department of human 
life—at any rate, in Great Britain—there has been 
in that period a stupendous awakening to a sense 
of social reaponsibility—a very real development 
in man’s mentality and the growth of society. In 
effect, it now deménds that the latest resulte of all 
branches of scientific research, but more especially 
of those affecting hygiene, ‘both physical and 
mental, should be applied to the conditions of 
life of the population as a whole. This is not 
philanthropy or religion as such in the narrow 
sense, but arises from a broadening in the: oancep- 
tion of the relations and obligations of man to man. 

Apert from the mental and moral effect, difficult 
to gauge, of improved oonditions of life, the 
increased application of the resulta of scientific 
research to those conditions has been accompanied 
by parallel growth in the sense of responsibility 
in the community towards every member of that 
community—tho concept that of the wealth of the 
community a toll must be taken to ensure that 
from the cradle to the grave each individual member 
shall be ensured a certain measure of healthy 
nourishment, opportunity for growth in body and 
adequate instruction in mind by, education to 
become a useful member of the community, with 
assurance of medical attention in employment, of a 
measure of sustenance to the unemployed and of 
provision for old age. 

This is not communism, unless jt be communism 
to admit that I am’my brother’s keeper ; but it is 
aes towards this admission that - practical 
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application of the modern science of man is direct- 
ing mankind, both as an inference from the study 
of societies of the past and the humbler societies 
of to-day among primitive peoples, as well as from 
a diagnosis of the elementa which appear to make 
for progrees in modern civilization. It is true that 
a modern society with a sense of responsibility, 
but which, it must be admitted, we have not yet 
fully attained, is only now approaching the - 
position of the primitive group in its sSnse of 
responsibility to its members; but the advanose, 
the spiritual progression, liee in the range of that 
sense of responsibility. Whereas in the primitive 
form it embraces the members of the blood kin | 
only, or those of the local group within whioh the 
members are more or leas intimately aoquainted, 
within a modern society it may reach out to em- 
brace all members of a great nation, and possibly, 
when warring creeds agree to sink their differences, 
it may extend to all men of good will, to whom the 
dignity of man as an individual entity, transcends 
racial and political boundaries. When, if ever, 
that comes to pass, it will be possible to gauge 
how far man has advanced along the road of 
ethical as well as material progress. z 

To many, the way seems long to go. The urge 
of nationalism and its ideals has diverted fhe 
thoughts of peoplee—both Fascist afid Commupist 
—away from the main stream of human progress 
into narrower channels in which rocks and rapids 
threaten at every turn to shipwreck all that is 
best in civilization. The result is that instead of 
science having to save modern civilization from 
being overwhelmed by barbarous hordes, it seems 
to have provided the means of self-destruction. 
Man has advanced so little in spiritual evolution 
that he ia just as much a barbarian in his use of 
aerial bombs and poison gas as he was when his 
weapons were only clubs and arrows. 

Such prostitution of the rich gifts with which 
modern science has endowed the human race must 
be condemned by all who see, in the general feelings 
of civilized people to-day, incipient stages in the 
development of characteristics which distinguish 
man from other living creatures. Theelaw of the 
jungle is that of the battle to the strong, and the 
race to the swift. It recognizes no right to live 
except by might; destroys the weak; has no 
sympathy with suffering; and no sense of the 
highest human values. In the struggle for existence, 
man has survived because his physical structure 
and intelligence have enabled him, ipdividually and 
in communities, to master the things, which would 
destroy him. His social instincte have at the same 
time been extended from the family to the tribe, 
the nation and the empire, and will reach their 
highest and best when they embrace the world. 
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that their names may be registered, and at the’ same 
time enclosing a remittance of one guinea, which will 
cover fifty telephone inquiries. 


Association of Women Science Teachers 
Tam annual meeting of the Association of Women 
Science Teachers was held at Bedford College, 
London, on January 4 and 6. At the evening meeting, 
_ Prof. Allan Ferguson, lecturing on eighteenth century 
. physics, streased the value of the research of that 
s8 Gargantuans in science, some interesting 
pointe of detail not always being known to present- 
day teachers. At the maming session, the Joint 
Standing Committee with the Association of Assistant 
Misttesses (Science Panel) presented its recent 
Generel Science Examination Syllabus, containing 
the maximum of content and topic for examination 
m general science after a five-year course to echool 
certificate standard in girls’ schools. Copies of this 
syllabus can be obtained on application to the Hon. 
General Secretary. A discussion was held on new 
methods of biology teaching, emphsaixing practical 
problems with living organisms. Both planta and 
animals were discussed. It appeared there is leas 
need for the keeping of animals in the school, except 
occasionally, when the biology is taught from the 
functional view-point and with reference specially 
to the mammal. Dwousion ensued as to whether 
thgre may be consequent application or lack of it, in 
he pupil’s mind, to mañ. The study of the charac- 
tenistics of living things besed upon exact observational 
work on plants and animals in school appears to 
present more practical difficulties in the keeping of 
living creatures in captivity. Opportunities for 
visiting a glass factory and a precious metals refinery 
were welcomed by members. It is announced that 
the Association proposes to devote a whole day’s 
discussion on March 4, in London, to the Science 
Masters’ Association General Science Report and to 
the Spens Report in its bearing upon science in the 


curriculum.” 


Chinese Red Cross and Chinese Universities 


“I paid a visit to the training centre established by 
Centre is under the direction of Dr. Robert Lim, 
formerly professor of physiology in the National 
University of Peiping. Dr. Lim has temporarily 
given up his scientifico work and has taken in charge 
the reorganization and extension of the Chinese Red 
Cross. . . . In Kunmmg, formerly known as 
Yunnan Fu, I had the pleasure of meeting President 
Chiang, formerly of the National University of 
Peiping, and his staff; and also President Mei of 
Tsing Hua University, Peiping, and his colleagues. 
. . . Premises have been placed at the disposal of 
the universities by the Yunnan Provincial Govern- 
ment, but although they still have remnants of their 
former libraries, there is an almost complete dearth of 
equipment, scientific fostruments afd other material. 
The two Presidents and the professors of pure and 


NATURE 71 


applied engineering and biology informed me that 
they would be deeply grateful if their colleagtes ın 
Europe could send them copies of current periodicals, 
such as the Proceedings of the Royal Society, the 
Journal of Physiology end Biochemical Journal, 
physical and engineering journals, ete. If members 
of the various scientiflo societies in Great Britain 
would care to assist either the Chinese Red Cros 
Society, or Prof. Chiang and Prof. Mei and their staffs, 
I should be most grateful if they would communicate 
with me, ojo The China Campaign Committee, 
Parliament Mansions, Orchard Street, 8.W.1. The 
Committee would be glad to make arrangements 
to forward, either periodicals or money, and to 
put British scientiflo or university circles in touch 
with their Chinese colleagues who at present 60 
badly need their moral encouragement and active 
assistance,” 


Earth Tremor at Quetta 


On January 6 at 4h. 48m. (Madras Time), an earth 
tremor of considerable intensity shook Quetta, in 
Baluchistan. The shock was of short duration and 
no damage or casualties are reported. It will be 
remembered, that this district is liable to be visited 
fairly frequently by earthquakes and that it was 
visited by a particularly strong one on May 31, 1935, 
of duration about 80 seconds and having an epicentrel 
tract 68 miles long and 16 miles wide in a direction 
S. 15° W. from Baleli. The epicentre was stated by 
Sen and Bakshi to be lat. 80°5 N., long. 66°5° E., and 
although the intensity was 10 on the Rossi-Forel 
scale, road and rail communications were not inter- 
rupted, nor was the supply of electric current, so that 
the intensity was not 60 great as at Assam in 1897, 
Kangar in 1905, or Bihar in 1934. No fault movement 
was apparent at the surface, and as the intensity fell 
off rapidly from the central region, the focal depth 
was assumed to be shallow. On that occasion, 
Kalat, Mastung, several villages and Quetta itself 
were completely “destroyed, and Quetta was sealed 
for a considerable period owing to the extreme 
difficulty of the rescue work. The death roll was 
estimated at 15,000—-20,000. The buildings of the 
new Quetta are of reinforced concrete and brick, 
and some attention has been paid to earthquake- 
proof design. They have withstood well the shoaks 
of September and October 1937 and the present 
earthquake. 


Roads and Traffic . 

IN his presidential address on ‘Roads and Traffic” 
to tho Junior Institution of Engineers on December 9, 
Sir Charles Bressey raised many interesting questions 
the answers te which are not easily found out. He 
says, for example, that deductions from the most 
careful traffig observations are apt to be stultifled, at 
any rate in a free country like Great Britain, by the 
essential ftuidity and waywardness of trafo. The 
installation of trgffic lights may lead dsivera to make 
use of hitherto unfrequented Side roads, so as to 
avoid the signals. These vagaries vitiate com- 
parisons, and „are particularly disconcerting in 
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London, where so many alternative streets are 
availble for an intelligent driver. In addition, the 
science of mechanical engineering advances so rapidly 
that steep road gradienta which render a road un- 
popular at present may in ten years time offer 
practically no hindrance to a motor-car. Any attempt 
to replan an ancient capital must be largely empirical ; 
opportuniam must play a leading part. The inertia 
of habit is a powerful force. Theoretical oonsidera- 
tions have to be tempered by oomman sense based, 
on a general knowledge of London’s development 
and of the improvements which have been carried 
out or rejected during past years. However carefully 
the flow of traffic be recorded, we are still at a logs 
to account for the underlying causes of the way- 
wardness. The mysterious flittings of trade and 
industry inftuende the distribution of the nation’s 
|population. The advantages of undeviating directness 


. Over great distances, unhesitatingly accepted by the 


Roman road engineers, who were untrammelled by 
county boundaries and ring fences around estates, 
would not be accepted implicitly to-day. 


Archeological Discoveries on Monte Alban, Mexico 
Excavation of the Mixteoo-Zapotecan necropolis 
on Monte Alban, near Oaxaca, Mexico, which has 
been in progress under the direction of Dr. Alfonso 
Caso without interruption since 1982, has produced 
a rémarkable assemblage of objects, ornamental and, 
ceremonial, in gold, semi-precious stone, or other 
material, illustrating the religion, life and customs 
of thease peoples. In large measure the remarkable 
character of the finds justifies the dictum of the 
excavator that in the arohæological sense this is the 
most important region in the whole of the Americas, 
not even excepting the Peruvian site of Cuzco. When 
ane hundred and two tombe had been explored, the 
site was visited in the course of the past year by 
General L. Cardenas, President of the Republic. 
The occasion was marked by ‘the opening of three 
further tombs, which the President, accompanied by 
Sefior Caso, was the first to enter. The first tomb 
offered little callmg for comment, but the second 
and, third afforded the unexpectedly important and 
spectacular discovery of series of vivid polychrome 
frescoes adorning the walls. These depict gods and 
their symbols, as well as priests in ceremonial garb, 
sacred and mythological motives, and ritualistio 
symbols of life and death. In the third tomb, painted 
figurines were standmg im ritual niches, and on the 
floor was a skeleton, obviously of a great chief, sur- 
rounded by a number of funerary objects, axes and 
knives in obsidian and flint, a green jade statuette 
of Quetzalooatl, the Plumed Serpent of the Zapotecs, 
and a number of domestic and liturgical vessels. The 
mural decoration is considered to* be the most 
important discovery yet made on Monte Alban. The 
President was so strongly impressed by the import- 
ance of the excavation that not only did he promise 
a Government subvention in order that the work 
might be continued, but also ordered an immediate 
grant of 10,000 piastres (approximately 60,000 franos). 
A brief account of the discovery and of the frescoes 
and contents af the tombs by Dr. Nufiex y Domingues, 
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secretary of the National Museum of Mexico, has j 
recently appeared (J. Soo. des Americanistes, N.S., 
29, 2). 


Insects of Cambridgeshire 

A tuarrap number of copies of the “Zoology of 
Cambridgeshire”, the major part of which is occupied 
by the account of the Insecta, are now available. 
They are reprinted from the “Viotoria County , 
History of Cambridgeshire and the Isle of Ely”, vol. 1, - 
pp. 77-245 (1988), reviewed elsewhere in tHis issue 
(p. 46). Applications for these reprints, accom- 
panied by a remittance of £1 1s., which covey postage, 
should be made to the editor, Dr. A. D. Imms, 
Zoological Laboratory, Cambridge. : 


Announcements 

Dz. R. L. Surre-Rosp has been appointed, as 
from January 1, superintendent of the Radio Depart- 
ment of the National Physical Laboratory, which 
includes the Radio Research Station at Slough in 
addition to the section of the Department at Tedding- 
officer-in-charge of the Departments ince Mr. Watson. 
Watt left the Laboratory in 1986 to take up a position 
in the Air Ministry. 


A BIBLIOGRAPHY on the housing and equipment of 
school libraries, compiled Ellen L. Anderson, Rag 
been issued by the Office of Educationsg United States 
Department of the Interior. The bibliography œn- 
sista of an annotated and selected list of references 
intended to show what schools have dono for their 
libraries and to give concrete suggestions to those 
interested in starting a school library or in improving 
an old one. The list is limited to the physical aspects 
of the library and administration. 


In Narona of December 24, p. 1130, in an article 
on “Future Developments in Coal Treatment and 
Utilization”, reference was made to a paper by Prof. 
A. 0. G. Egerton and to experimental work described 
by Mr. Armstrong. Mr. Armstrong was said to be a 
research student from South Afrioa. We are informed 
that this is moorrect; Mr. Armstrong is from New 
Zealand. 


Taa National Research Council of Canada, Ottawa, 
announces the forthcoming publication inf book form 
of & scientific account of a comprehensive study on 
the effect of sulphur dioxide on vegetation. The book 
covers an investigation carried out under the auspices 
of the National Research Council during the period 
1928-88 on the effect on vegetation in Northern 
Stevens County, Washington, of ‘sulphur dioxide 
from the large metallurgical plant at Trail, B.O., and 
algo elaborate experiments planned fo elucidate the 
many questions which arose in connefion with the 
investigation. 

ERBATUM.—N4TURE, January 7, p. 34, article 
entitled “Structure of Proteins”, col. 2, paragraph 2, 
last line, for “marked” read “masked”. 
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Letters to the Editor 


The Editor does not hold himself responsible for opinions expressed by his correspondents. 


He cannot undertake to return. or to 


with the writers of, rejected manuscripts 


intended for this or any other part of Narone. No notica is taken of anonymous communications, _ 
NOTES OX POINTS IN 80MB OF THIB WEEK'S LETTERS sPPEAR ON P, 80. 
CORRESPONDENTS aRH INVITED TO ATTACH SIMILAR BUMMARIRS TO THEIR OOMMUNICATIONS. 


(à 
Patterson Diagrams in Crystal Analysis 

Lerrars on the interpretation of Patterson 
Fourier syntheses (vector mape) have recently 
appeared in Narunsi*,3, Ig not the claim made 
or umplied in these letters, that a new method of 
interpretation bas been discovered, due to a mis- 
apprehension concerning the existing methods of 
oryetal analysis ? 

What may be termed the olassical method of 
crystal analysis, which has successfully elucidated 
numerous structures, is briefly as follows. Observe- 
tions are made of the imtenarties of &ẹ number of 
X-ray spectra or reflections from crystal planes. 
The unit cell and symmetry scheme of the crystal is 
determined, and the composition and density of the 
crystal indicate the number of atoms of each kind 
in the unit cell, The efficiency with which the in- 
dividual atoms scatter X-rays various angles 
can be deduced from the known distribution of 
dlectron density around each atomio coentre. The 
investigator éhen has the problem of adjusting the 
positions of the atoms in the unrt cell until he hita 
on an arrangement which explains the intensities of 
the observed . The atomic positions are 
fixed by a finite number of co-ordinates (parameters) 
and it is his task to assign values to these pera- 
meters. Given & sufficiently extensive set of observa- 
tions of intensities, no reasonable doubt can be 
entertained that a solution which explains these 
observations is unique. 

In the second paragraph of his letter, Prof. E. H. 
Neville cutlmes an argument which purports to 
demonstrate that substantial reconstruction of the 
crystal structure is theoretically mposaible, since 
the observations may correspond to an mfinrty of 
solutions, and then proceeds to combat this view. 
Ido not know from what source he got the impression 
that such a view has ever been expressed or could 
possibly be held by anyone who is acquainted with 
the methods of crystal analysis. If the distribution 
of scattering matter within the unit cell could have 
any genegal form, the problem would of course be 
indeterminate; but in actual fact we know the 
ecattermg matter to be clustered m a characteristic 
way. around a finte number of atomic centres; 
this makes the solution unique. This has been the 
basis of crystal analysis for the last twenty-five years, 
and is so well known that it is generally taken for 
granted and not specifically referred to in recent 
work, which perhaps explama how Prof. Neville’s 
misapprehension has arisen. 

The elegant Fourier series methods now so widely 
used have been summarixed, in the recent letters, and 
need only be vary briefty outlined here. The distribu- 
tion of scattering matter in the orystal cell may be 
represented by the sum of a three-dimensional 
Fourier series. X-ray measurements determine the 
amplitudes of the terms of this series, but not the 


phases. Hence the observations do not lead directly 
to a solution by straightforward Fourier summation. 
The problem is simplified by the fact that in most 
cases one İB ing with a projection of the structure 
which has centres of symmetry. In such & case the 
uncertainty of phase reduces to one of plus or minus 
sign, since each term must have a crest or a trough 
at each centre of symmetry. A common method of 
procedure is to get by trial and error a first approxi- 
mation to the structure which decides the signs of 
the more im Fourier terms, and then by 

ing the Fourier series with these terms to get & 
better idea of the atomic distribution, which enablea 
more signs m turn to be fixed. Two or three such 
stages of spproximation complete the structural 
determination. In special cases, other methods of 
fixing the signs oan be used. The basis of this pro- 
cedure is again our knowledge that the scattering 
matter 18 concentrated around a finite number of 
atomio centres as explained above. 

The Patterson synthesis‘ or vector map does not 
demand a knowledge of phases, because the coefficients 
of its Fourier series are ortional to measured 
intengities, not amplitudes. e density m a Patter- 
son projection at the end of a vector drawn from the 
origin represents the integration over the unit oell 
of the product of densities at all pairs of points in 
the orystal stracture which have that vector relation- 
ship. Patterson sections can also be constructed. 

Since a Patterson diagram can be directly con- 
structed from the observations and summarizes all 
the measurements in a graphic way, it hes certain 
very attractive features. It is a comparatively novel 
method, and it is highly important to explore ways 
of using 1t to deduce the crystal structure. Papers 
by Beevers and Schwartz‘, Lipson, Gaskell’, Good- 
win and Hardy* and Wels’ may be quoted aa 
examples where it bas already been successfully 
employed. In most of these cases there are certain 
outetandmgty heavy atoms in the crystal structure, 
and the relative posrtions of these atoms can be 
deduced from the positions of peaks in the Patterson 
diagram. These heavy atoms are so important in 
fixing the signs of the Fourier terms that the analysis 
oan than be cqmpleted. The ‘geometrical method’ 
proposed by Wrinch, which Prof. Neville clams ‘has 


Experience with Patterson diagrams brmgs home 
to one, however, the very great difficulty of inter- 
preting them owing to ther complexity. Dr. Wrinch 
gives an example" of the relation between point 
diagram and vector diagram to show how the firet 
oan be deduced from the seognd, but the idealized 
case ahe tales is s0 sample that any method 
of analysis would immediately succeed. If we com- 
pare the density distribution (pom? diagram) and 
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Patterson (vector diagram) for a moderately oom- 
Plex case such as an aromatic molecule, it is quite 


only the relative positions within the molecule, but 
also those of atoms in neighbouring molecules related 
by the symmetry elements, are represented by 
superimposed diffuse peaks in the Patterson, and 
these combine in such a way that it is extremely 
hard to unravel the tangle. 


insulin. I would not venture to suggest that analysis 
is a hopeless task ; on the contrary, there is every 
hope of ultimate success, for aromatic molecules 
seamed hopeless problems not many years ago, and 
their analysis is now almost a matter of routine. I 
would plead, however, for a due sense of proportion. 
Langmuir and Wrinch claim that the mam features 
of the Crowfoot diagram can be explained by a 
certain concentration of scatteri oa ite 
way at a few typical points in the molecule. If thi 
claim is substantiated, it affords a useful hint as to 
one possible solution; but whether t is unique 
depends, as in all cases of X-ray analysis, on the 
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Vector Maps and the Cyclol Hypothesis 


Ix recent issues of Naturn, letters have a 
in which claims of a new method of analysis of 
Patterson vector diagrams are put forward with 
ioular reference to those of crystalline msulin}. 
bstantislly this method is not new to crystallo- 
hers ; it is implied in Patterson’s ori ir 
B Tosa, ha boan cased in a number o a PE 
analyses’, and has been taught to students in Cam- 
bridge for the past three yeers. 
What is new, however, is the use. of certain addi- 
tional assumpfions and their application to cases 
e 
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where they are of extremely dubious validity. Thus 
the substitution, suggested in Prof. E. H. Neville's 
letter, of pointa for peaks in the Patterson vector 
map, and the ent attempt to find a pomt 
system to which this vector map corresponds, is not 
& reliable procedure in the analysis of complex 
crystals. The maxima in the vector map can only 
be assumed to correspond in position to steps between 
regions for which the electronic density p is a 
Maximum if the maxima of p are sharp and the 
vectors between them are distinguishably different. 
While these conditions hold for simple struetures 
where each peak stands for one atom, they cannot 
be assumed to do so for compounds as complicated 
as the proteins and here, therefore, much» greater 
caution would seam to be required. Even if, however, 
we make this simplifying assumption and are pre- - 
pared to treat as a geometrical point a group which 

we know to be composed of some hundred atoms, far 

greater ambiguity exists than might be imagined 

from readmg Dr. D. M. Wrinch’s papers‘. 

In ing the insulin structure on the basis of 
the X-ray evidence, there are two possible courses of 
procedure; that of discovering the maximum in- 
formation that can be deduced from the position 
and relative intensity of the peaks on the Patterson 
diagram ; and that of building an a priori model 
structure and attempting with it to account for the 
obeerved. pattern. The first method, which I have 
described in & recent discussion on protein structure 
and which will be published in detail elsewhere, leads 
to a family of solutions obtainable by attributing 
different weights to the seven symmotrically distinst 
points in a hexagonal packing of two layers. A large ° 
number of these grve no worse fita than the particular 
ease which Dr Wenak dating as die anqas actor, 
None of them, however, gives a complete fit, and to 
discrimimate between them would appear, for lack of 
further experimental evidence, to present consider- 
able difficulties. 

The second, method is one often employed in 
crystal but until now only for relatively | 
simple structures. Its likelihood of success depends 
very largely on the possibility of selecting on the basis 
of chemical knowledge & structure which has a finite 
probability of being near to the true one. In the 
case of the protein this task is one of enormous 
difficulty, but Dr. Wrinch claims to have accom- 
plished it with her-cyolol cage model. In judging its 
a priors plausibility, two features need to be borne 
in mind; first, that it involves the assumption of a 
four-lmked instead of a two-linked amino acid 
reaidue, for which no chemioal evidence has been put 
forward and which, as Prof. Bergman’ and Dr 
Neuburger* have pointed out, is open, to grave 
objections on chemical grounds ; secondly, that it is 
only one arrangement, though i & simple 
and symmetrical one, out of the multiple Ppossibjlities 
of arrangements of such four-linked residues. Never- 
theless, if the proposed structure were found to 
account for the X-ray date, Dr. Wrinch would have 
a prima faois case for ita acceptance. 

To what extent, however, does it account for the 
X-ray data ? Vector mapa of Dr. Wrinch’s bypo- 
thetical oyolol structure bear no resemblgnce to those 
which have been derived by Miss Crowfoot from her 
observations’. The distribution of atoms in the 
cyclol akeleton is far too continuous to give rise to 
any definite peaks, and no distribution of side chains 
can do other than morease the blurring of the picture. 
Dr. Wrinch has not however used the vector map of 
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the cyclol akeleton. Instead of this, she has chosen oer- 
tain density concentrations, which are treated as posi- 
tive and negatrve point scattering centres, for the 
construction of the vector diagrams. It is difficult to see 
on what principle in relation to the structure these 
centres have been chosen. Two of the strongest of them 
are completely arbitrary and another is attributed to a 
zme atom the 28 electrons of which would scarcely 
seam effective scattering centres in a molecule with 
20,000 electrons. 

Even if the selected points led to the observed 
Patteyson. diagram, this would not prove the correct- 
ness of the cyoclol structure, as the characterstic 
pattern is not involved in deriving them. At the 
most it ould show that the oyolol model had been 
a useful working hypothesis for arriving at a structure 
based on scattermg centres which might have very 
different physical structure. It 1s, however, certain 
that it does not do so. Out of the possible 3,600 
vectors between scattering centres which this model 
would provide for the vector map, only thirteen are 
published in Dr. Wrinch’s paper, but the selection is 
almost completely arbitrary as it contains vectors 
corresponding to weak pairs of scattermg centres 
while many allie Capea to strong pairs are omitted. 
It is stated that this omission makes no difference to 
the general agreement with the observed vector 
maps; but this is demonstrably incorrect, for a 
basal projection using aÑ the vectors from the 
stronger scattering centres shows & pattern m which 
all resemblance with the observed vector map has 
vanished. 

eIn view of this, rt oan fairly be claimed that the 
scattering oqntre model derived from the oyolol 
hypothesis fails completely to account for the X-ray 
evidence for insulin, further that the cyclol 
model itself leads to results incompatible with that 
evidence. In rejecting it, therefore, it is not necessary, 
however desirable, to put forward another model— 
the problem still remains an open ane. Such & result 
is disappointing, but the discussion to which this 
attempt has given rise will not be wasted if rt focuses 
attention on the need for an active collaboration of 
physicists and chemists in a concentrated attack on 
_ the structure of the protein molecule. 

J. D. BERNAL. 
Birkbeck College, 
London, E.0.4. 
Deo. 21. 
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Vector Maps and Heavy Atoms in Crystal Analysis 
and the Insulin Structure 

CONSIDEBABLA discussion has recently been de- 
voted to the use of vector maps in orystal analysis! 
based on the Patterson method’. Although much use 
has been matile of this method m the msulin structure!" 
the complexity of the problem and the inadequacy of 
the existing X-ray data to yield a solution m terms 
of atomic positions do not appear to have been 
sufficiently emphasized. It is quite obvious that fifty- 
nine telatrve measurements of amplitude cannot 
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define a structure consisting of several thousand 
atoms. So far as these measurements go, the structure 
18 effectively a continuous distribution of scattermg 
matter, end every arbitrary assignment of phaso 
constants to the amplrtudes will yield a solution. As 
individual atoms cannot appear in any of these solu- 
tions, there does not seem to be any rigid criterion in 
favour of one any more than another. The Patterson 
maps, which summarize the X-ray measurements, do 
not remove this ambiguity because, for a similar 
reason, we do not know what meaning to attach to 
the peaks in these maps. The suggestion that certain 
concentrations of atoms in the molecule can be 
treated as point scattering sources does not seem to 
constitute even a reasonable approximation. As no 
large gaps between the atoms are likely, 1t may also 
be very difficult to distinguish between regions of 
high and low density which are due to real features m 
the structure, and those which are due to unavoidable 
deficiencies in the series representing it. 

The situation must be sharply contrasted with that 
of the more simple organic molecules, containing up 
to about forty atoms, which have been successfully 
analysed by the X-ray method. In these, the number 
of observed amplitudes 1s always very much greater 
than the number of oo-ordmates defining the positions 
of the atoms, and an exact solution becomes feasible. 
It is accepted if tt outlines the number of separate 
atoms required by chemical analysis, and if each of 
these atoms shows its expected soattermg power for 
X-rays. 

Even in these relatively simple o io structures 
(20-40 atoms), the Patterson method has not so far 
proved very helpful, in spite of its great power and 
usefulness where only a few atoms are concerned‘. 
This is partly due to the diffloulty of analysing struc- 
tures where all the atoms (except hydrogen) have 
nearly the same scattering power for X-rays. A vast 
number of inter-atomic vectors results, all nearly 
equally important, while those which are promment 
are frequently due to chance concurrences. 

For many organio structures, a more powerful 
method of attack 18 avaiable, and has recently been 
extensively developed and studied’. By chemical 
methods & heavy atom oan often be inserted m an 
organic molecule the structure of which has to be deter- 
mined. Oo-ordinated comploxes with metal atoms 
are sometimes easy to make, and with unsaturated 
compounds, alcohols, acids and certain weak bases, it 
is in general possible to insert a heavy halogen. 

Stated very briefly, the effect of an stom of high 
scattering power in a complex structure is to trens- 
late the unknown phase differences of the X-ray | 
reflections into differences of amplitude which can 
be measured. In terms of the Patterson method, the 
vectors between the light atoms become unimportant, 
and we obtain only the vectors connecting the heavy 
atom to each of the light atoms—in other words, 
we get the actual structure directly, mstead of rts 
vector representation. 

The method must be adjusted to particular cases. 
When several heavy atoms are involved, their rele- 
tive positions may be deduced from a prelimmary 
Patterson analysis. With an ongin related to these 
atoms, a sifbaequent analysis employing the phase 
constants due to these atoms may then reveal tho 
finer detail. In an isomorphous series, still better 
resulta may be-obtamed from the differential effect 
of substituting successively heavier atomas'. 

One very important poimt is that the swamping 
effect of a heavy atom on the contributions from the 
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lighter atoms does not depend very much on the size 
of the molecule, ar the number of these lighter atoms, 
provided that (as is generally the oase for organio 
molecular structures) there ıs no definite integral 
relationship between such intra-molecular periodicities 
as may exist and the cell dimensions of the crystal. 
As the molecule gets larger, the geometrical structure 
factors on the average depart further from their 
possible maxima. The contmbutions from the various 
atoms tend to cancel each other out, and we are 
left with a small residual. This is, m fact, one of the 
essential difficulties in analysing a complex structure 
by trial. A ocemparatively small change in the 
structure may mean & big change in these smali 
residuals. But the contribution from the heavy atom 
is constant and will continue to dominate the situs- 
tion. In a recent example’, a nickel atom, representing 
only about 10 per cent of the total mol weight, 
was found to determme practically all the phase 
constants. 

It may be going too far to suggest that the insulm 
structure could be determined m this way. The mole- 
cule does, however, contam a few zino atoms, and if 


reflectians are swamped in the manner described, 
much greater accuracy is required in the intensity 
determinations’ to reveal the small differences. In 
the same way, & higher numerical accuracy is re- 
quired in the calculations to reveal the minor maxima 
and differentiate them from spurious effecta. Recent 
results have shown that these difficulties can be over- 
come in a moderately complex molecular structure’. 
J. MONTEATH ROBERTSON. 


Davy Taraday Laboratory, 
Royal a on Na Wil. 
aaa a SHENG T Maron 


Patterson, S. Xrist., 00, 517 (1035). 


J. Chom, Soc., 615 (1935); 1108 (1036). 
* Robertson and Woodward, J. Chem. Soe., 219 (1937). 
7 Robertson and Woodward, J. Chem. Soc., (1039, in preparation). 


A Temperature Effect in Laue Photographs 
DUBING a study of age-hardening in aingle crystals 
of-alummium containing 4 per cent copper, certain 
fhomalies in the Laue photographs were noticed’. 
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Some of these were associated with the progress of 
hardening, but others appeared to be due to another 
cause. Further investigation showed the presence on 
the Laue photographs of single crystals of ahmminium, 


of certain faint streaks also observed in ph phs 
of the alloy. When photographed ab 550° ihe 
wo sea E A KE b EA 
increased. Similar effects were o in sodium 


chloride and magnesium oxide. The effect observed 
in sodium chloride at room temperature has already 
been noted by Wadlund’, and an explanation of ite 
origin given by Zachariasen?. The fact that tha effect 
becomes much more intense when the tem 

is raised suggests that it is due to thermal vibrations 
“of the lattice. In diamond at 500° O. a fagnt effect 
similar to that obtained with the other crystals is 
present, although little is to be sean at roam tam- 
perature. 

The photographs reproduced herewith illustrate 
the effect in aluminium. The X-ray beam is parallel 
to (001) and (110) is vertioal ; they were taken with 
a silver target with 60 kv. peak an the tube. The 
Intense spots near the centre are largely due to the 
silver characteristic radiation, and have also been 
recorded, with monochromatic radiation yielding a 


‘cross grating’ pattern in which the spots have 
idare (20) and (81). 
G. D. Præsrox. 
Metallurgy Department, 
National Physical Laboratory, 
Teddington, Middlesex. 
Des. 8. s 


1 NATURE, 148, 560 (1988). 
* Phys. Rev., GB, 843 (1938). 
* Phys. Rev., BB, 844 (1938). 


Flavo-Protein of the Heart Muscle Tissue 


I mava shown previously! that the coenzyme of 
the d-amino-acid oxidase is not only in liver 
and kidney tissues, which exhibit the d-amino acid 
oxidase activity, but also in skeletal and heart 
muscles devoid of this enzyme. If washed muscle 
tissue is added to the alanine test (coenzyme-free 
d-amino acid oxidase and alanine), no oxygen 
is detected. If, however, the extract of a boiled 
washed muscle suspension is added to the test, 

takes place. It is clear that 
d-amino acid oxidase, a flavin 
compound, is present in a bound ` 
form, probably as the prosthetic 
group of a hitherto unknown 


enzyme. : 
When cytochrome dase is 
according to the meth 

and Hartree’, it is found that 

the flavin nucleotide follows the 

oxidase and the group 

of insoluble dehydrogenases. I have. 

now found, that a flavo-protein oan 

be extracted fram such muscle pre- 

parations by the action of dilute 

alcohol and salt solution. Following 

this extraction, the flavo-protein 

has been gradually purified to a 

flavin phosphate content of 0-65 per 

` cent. This new flavo-protein can 

be regarded as practically pure, 


vigorous s 
eae oo 
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considering that 0-7 per cent of flavin phosphate 


giving & greenish yellow solution. 
prosthetio group oan replace quantitatively the 
of the d-amino-acid oxdase and 18 con- 

sidered to be the same compound. 
The details of the purification will be given else- 


E. B. Srpavs. 


1 Straub, F. $., Narora, 141, 603 (1988). 
1 Kellin, D., and Hartree, H. F., Pros. Roy. Ses., B, 198, 171 (1088). 
g Z., 108, 378 (1038). 


Stack Medical Research Laboratories, 


Immunity to Experimental Paimo Infection 
with an Artificial Antigen 

For.the past few years, we have been engaged in 

this laboratory in 


glycosides of saccharides of known structure with 
protein. The latter method has bean of i 

value in revealing certain of the fundamental factors 
which Ree eee, of carbohydrates. The 
stereochemical ion of simple hexoses, the 
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configuration of imtramolecular linkages of di- 
saccharides and the position of such linkages? are 

all-important determinants in orienting the specificities 
of these saccharides. More recently it has been found 
that the conversion of the primary alcohol group of 
a hexose to the carboxyl group likewise alters the 
immunological properties of artificial antigens oan- 
taining the hexoses, as opposed to those containing 
the hexose uronio acids’. 

Although antigens containing the hexose-uronio 
acids possess oertain of the serological characteristics 
of the speciflo pneumoooccus polysaccharides, for 
they precipitate in high dilutions m anti-pneumoococcal 
horse sera of various types, it has as yet not been 
possible to produce anti-pneumococcal immunity by 
injecting animals with the glucuronic and galact- 
uronic acid . The reason probably is due 
to the fact that the hexose uronio acids do not 
approximate closely enough in structure to the more 
complex building stones of oertain of the pneumo- 
ooocus po the aldobionic acids. These 
pbesrvesions have Jed to the Tole thut ee 


an artifigha andigen, tbe Hot POOE 
To huve ds At 


An artificial antigen has therefore been prepared 
by combining the diazonium derivative of the 
p-amino benzyl glycoside of oellobiuronio acid, the 
aldobionic acid from which the Type Spa ETSE 
lysaccharide is constituted‘, with horse 


coceus 
serum globulm'. For purposes of comparison, & 
similar containing the corresponding glycoside 


antigen 
of cellobiose has also been pre The chemical 
structure of the cellobioside and cellobiuronide is 
identical save for the -grouping Coes the 12th 
position, as can be accompanying 
graphic formuls. 


ES 





This difference in chemical structure suffices, how- 
cean to oole erari aa pecan Bream cs ka 
sides vastly different immunological properes 
sera of rabbits injected with the cellobiuronic 


cece ee 


e a e E gan aa 
Type III brganieme are mixed the anti-serum 


sigan 
specific poly- 
Ii pneumococci, and 
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Furthermore, the oellobiuronic acid antisera confer 
passive ion on mice infection with 
virulent Types I, IO and ococci. The 
animals injected with the cellobiuronic acid 
ie hee acquire active resistance to infection with 

ent Type IM ococci as well. The sera of 
rabbits injected with the cellobiose antigen, on the 
other hand, exhibit none of these phenomena, nor 
are the rabbita themselves resistant to Type LT 
pneumococcal infections. 

These demonstrate that cellobiuronic 
scid has an important immunochemical function m 

the immunological of Types 

L, If and VIO pneumococci. It 1s apparent, further- 
more, that antibacterial immunity oan be evoked by 
injecting experimental animals with an artificial 
antigen containing as the immuno specific group the 

unit of the polysaccharide rather than the 
mntect carbohydrate itself. The results of these experi- 
mental studies have brought forth still a new and 
the complex bacterial carbohydrate of Type 
Pusumococcus gives rise to antibodies which are 
specific’, those elicited by the antigen containing 
pattern unit, or aldobionic acid, exhibit Seder 
specificity and afford passive protection in mice 
against infection with Types II and VIL pneumosooci 
as well. 

In 1986, I described at the Second International 
Congress for Microbiology in London the synthess 
of two aldobionic acids, acaciabiuronic and gentio- 
bimronic acids’. Whether these synthetic saccharides, 
when combined with protein, will evoke antibacterial 
immunity in experimental animals is a problem under 
investigation at the present time. 

Watroan F. GOMBEL. 


Hopital of the Rockefeller Institute 
for Medical Research, 


$37). 
ey Sot Chem. 1a. 108 
. Mod., H, 437 (1031). 


Wer, and 


Chromosomes of Cimex 


Tas conclusions drawn from the numbers of 
chromosomes found during spermatogenesis in Cimes 
spp. require considerable modifieation as a result 
of the examination of further material. New evidence 
af the nature of the variable elements and of their 


numerical range has given a different aspect to the. 


problem. 
In three wild ions of O. lectulartus, including 
the type previo considered to be sub-species', 


reductionaly at the first meiotic ‘division and 
equationally at the second, forming an equatorial 
Ting at metaphase. Within the ring lies a group 
of elements which have divided equationdlly at the 
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first division. Variation in chromosome number is ' 
due to variation withm this group. <A continuous 
series of modal values from 6 to 16 has been found 
in different individuals, with a maximum deviation 
from the mode of + 8 in aay one individual. 

This central group contains the sex chromosomes, 
one of which, distmguished by its shape, staining 
capacity and position, is present in every second 
métaphase complement. From the frequent secondary 
pairing of this chromosome with two others of the 
central group, I am of the opinion that the male. 
O. lectulartus has an XXY sex Com- 
parison with the karyo-type of O. 
supports this view, for in this species all the nuclei 
which have been exammed imvariably ghowed 14 
pairs of autosames and three sex chromosomes, 
with no other central elements. 





(b) O. 


In O. leotularwus the vanations ‘mn chromogome 
number that have been observed seam to be due to 
unequal division at first anaphase and unequal 
segregation at second anaphase of a group of inert 
chromosomes, possibly related to the sex chromo- 
somes. The first division resulta in variation of 
chromosome complements in the same individual, the 
second, division produces variations between in- 
dividuals. From ocounta of two nuclei there is 


evidence that the female a similar 
chromosome constitution. 8 henomena I 
intend to analyse in greater in a future 
publication. 
, H. D. Braa. 
Zoology Department, 
University of Glaagow. 
Deo. 2. 


1 Slack, H. D , NATURE, 148, 358 (1998). 
1 Darhngton, C. D., unpublished. 


Irritant Exudation from a Centipede 
Me. E. BuUerTs experience! with the East African 
millipede Sptrobolus reminds me of an moident with 
the Melanesian centipede, Scolopendra, in the 

Solomon Islands. 

eee Ce 
up with a pair of entamological forceps, care 
Bete Libs oie thes one oF ie odes Bees ihe 
decane spares ca Same of the twenty 
80 pairs of legs did touch my hand, as & consequence 
of wiiol ths beak Gf the hand had è painful nambnees 
for the rest of that evening and during the same 
night. Although this oe was clearly not 
comparable in intensity with that caused by the 
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mandibular poison in the Chilopoda, which would 
seem +o have, at least in the genus Scolopendra, a 
strong irritant in the paired appendages. 

R. A. Laver. 


1 NATURR, 148, 700 (1038). 
* “Cambridge Natural Htory”', vol. 5 (1805). 


e Soil Erosion in England : 
Dunine the past fow years, the possibilities of soil 
erosion in Great Britain have been in question owing 
to the immense los of good farmland in large areas 
of the United States, Canada, and many tropical 


countries as the result of the exhaustrve systems of. 


farming carried on during past years. The very 
heavy rainfall of exceptional intensity on two days 
this autumn in Devon has enabled us to obtain some 
idea of the possible intensity of soil erosion under 
the systems of cultivation of south-west England. 

On August 4, 3:90 in. of rain were recorded at 
Totnes between 2.80 a.m. and 9 a.m. G.M.T., and 
on November 26, 1:24 in: were recorded between 
6.15 p.m. and 7.85 p.m. G.M.T. and a further 1-67 in. 
between 11 p.m. (26) and 9 a.m. (27) G.M.T. The 
exact duration of the second storm is not known, 
although it probably lasted only about lẹ hours. 
Robinson! states that the rate of erosion of soil by 
running water*depends principally on four factors, 
namely: (l) the amount and intensity of the rain- 
fall; (2) the angle of slope; (8) the presence or 
absence of a vegetative cover, and, if present, ita 
character; and (4) the nature of the soil iteelf. 
‘Under the conditions experienced in Devon, sheet 
erosion alone took place on most slopes up to about 
1 in 10, while no erosion was found on slopes of 
lees than about 1m 6. The amount of possible erosion 


was reetrioted ros Ag the high proportion of grass- 
land in this part o country. Very good protection 
was also given by thick and high oover crops, such 
as wheat, oats and marrow-stem kale. Even a thin 
covering of weeds afforded quite good protection 
from erosion; but root crops gave little or none, 
and even appeared in some places to encourage 


Severe gullying occurred on farms on the fringe 
of Dartmoor, while the most marked imstances of 
soil erosion off the Moor were found on the red 

omerate soils derived from Permian breceia in 
the Pai district and on a dark soil derived from 
Middle Devonian shales and tuffs. 

The work of Bennett in the United States! tends 
to show that soils the clay fractions of which have 
high 8iO,/R,O, ratios are erosive, and that there is a 
critical ratio at 2. The SiO,/R,O, ratios of the olay 
fractions of the surface horizons of the two Devon 
soils mentioned are 1:98 and 1-90 i . The 
average ratio for moet of the cultivated surface soils 
in Devon is about 1:6, which tends to show that 
most of them* have been eroded in past times and 
have now settled down under cultivation to a oom- 
paretiraly stable condition, as have those of North 

ales, where the climate is very similar to that in 
south Devan’. The recent observations, hqwever, 
seam to show that this state is due largely to the 
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type of agriculture practised in the region, and that 
a rebum to predominantly arable conditions in the 
hilly country might result in the mpoverishment of 
soils by erosion. 

J. B. E. PATTERSON. 


The Laboratory, 
Dartington Hall Trustees, 
Totnes, 8. Devon. 
Deo. 15. 
“1 Rol G. W., ‘Sols: Their Constitution and Olssslifica- 
ie ediaon. Marby p. 6. 


1 Bennett, H. H., Soil Soi, 21, 340 (1920). 
1 Robinson; G. W., J. Agric. Soi., 99, 618 (10307. 


A School of Whale Sharks in the Bahama Islands 
Fog years I had received newspaper clippings and 
second-hand verbal recitals of whale seen. off 
the west side of the Bahamas. Much effort was made 
to verrfy these, but for a long time I had no evidence 
of scientific value. However, in July 1936, there 
came to me authentic data concerning & specimen 
seen off Bimini, and shortly thereafter I published a 
faunal record for Rhineodon in the Bahamas’. 

In my studies of the distribution of the whale 
shark, I have long had the aid of the U.S. Hydro- 
graphic Office. It has asked ships’ officers for reports 
of their observations all over the world of this great 
shark. These oan be very definitely made 
because of the great size of the shark, its broad head 
and terminal mouth, and the chequer-board arrange- 
ment of bars and spots on the sides makes its identifica - 
tion easy. The latest report to the Hydrographic 
Office was from Mr. E. R. Fenimore Johnson of 
Camden, New Jersey, U.S.A. 

On June 3, 1988, Mr. Johnson, in his ketch Elsie 
Femimore, ran into a school of about twelve whale 
sharks in lat. 24° 82’ N. and long. 77° 37’ W., about 
four miles east of Sugar Cay, in the “Tongue of the 
Ocan”. The school was under obeervation for nearly 
an hour and, the sea being fairty smooth and the 
sharks close to the boat, . Johnson made careful 
notes of the behaviour of the fish and took some 
200 ft. of moving-picture film of various individuals 
as they swam around the_veseel. 

Bemg without fear, these sharks swam 80 close to 
the boat that ‘We could easily have jumped astride 
their backs”—an observation which parallels Dr. 
William Beebe’s off Cape San Lucas, Lower Cali- 
fornia. Mr. Johnson adds, ‘We ran mto one fish, 
but he did not seem greatly upset, and his efforts 
to get clear were quite sluggish”. This also ia what 
has been reported by many others. The fish has no 
enemies, is not afraid of a man or a boat. 

The school was made up of a dozen individuals 
ranging m length from about 18 ft. to about 81 ft. 
The school had no formation, but was spread out 
irregularly over ah ares of about a quarter of a mile 
square. The fish did not seam to be going anywhere, 
and an individual shark would swim over & 
area and would turn and go over it again as if hunting 
for something. Mr. Johnson courteously loaned me 
the film showing this behaviour. Close study of it 
convinced me that the fish were feedmg by swimming 
about with their wide terminal mouths partly open. 
When asked about this, Mr. Johnson gave me 
definite informatien. < $ 

These were engaged in feeding. A fish would swim 
for an intarval of one or two mmutes with its mouth 
open and with itse upper jaw about even with the 


80 


surface of the water. It always had rte dorsal fin 
and the upper lobe of ita tail fn well out of water 
Then the fish would dive to a shallow depth for a 
short interval and would oome to the surface and 
repéat the manœuvre. The water was examined by 
naked eye, but was found to contain only scattered 
jelly fish about 15 mm. in diameter. 

IT have long conjectured that Rhineodon feeds by 
swimming at the surface of the water with 


passes 
9 the gill-openings. Mr. Johnson is fortum- 
sto in being’ the first observer to witness this 


manner of feeding and to photograph the fieh in 
the act. 


E. W. Gupaur. 
American Museum of Natural History, : 
New York. 
Nov. 29. Fe 


1 Seiencs, 84, 227 (1036). 


Sound Absorption of Snow 

Tam impreserve and all-pervading quietness fol- 
lowing & fall of snow is a commonplace experience, 
though, so far as we are aware, no measurements of 
the sound absorption of snow have been publiahed. 
The recent cold spell provided a suitable opportunity 
to make such measurements in the reverberation 
chamber of the National Physical Laboratory. 
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Two specimens of freshly fallen snow were tested, 
each measuring 10 feet square, one approximately 
1 inch thick, the other approximately 4 inches thick. 
The measurements were necessarily conducted some- 
what hurriedly, and the results which are gi in 
the accompanying table for various frequencies from 
125 to 4000 cycles per second (that is, virtually the 

“speech range), can only be approximate. 














cent or more of the intensity of medium and high- 
pitched notes; and greater thicknesses would no 
doubt present equally striking figures for low-pitched 


notes. Thus, a from the muting of impect noises, 


the ‘ ing’ effect of a layer of snow can be well 
Q. W. 0. Kaz. 
Physics Department, ~ E. J. Evans. 
National Physical Laboratory, 
Teddington, Middlesex. 
Jan. 8 


Points from Foregoing Letters e 


Pror. W. L. Beaaa discusses the recent communioa- 
tions by Dr. D. Wrinch and Prof. E. H. Neville in 
- which it is clarmed: that & new method of i ing 
the Patterson X-ray diagrams enables the identifica- 
tion of the structure of the insulin molecule. He 
points out that the method suggested is easentially 
the same as that previously used by several investi- 
gators, but the assumption that the insulm diagram 
can be explained by a certain concentration of 
scattering matter in a simple way at a few typical 
Wis io ee 

Writing on the same ject, Prof. J. D. Bernal 
criticizes the suggestion of Prof. Neville that points 
may be substituted for peaks in the Patterson vector 
map. He claims that the ing centre model 
derived from the cyclol hypothesis fails completely 
to account for the K-ray evidence for insulm and 
that the cyclol model itself leads to results incom- 
patible with that evidence. 

Finally, Dr. J. M. Robertson considers that fifty- 
nine relative measurements of amplitude cannot 
define a structure. consisting of. several thousand 
atoms; he suggests that by the introduction of 
heavier mercury atoms in place of the zino atoms 


e 
Photographs of Laue X-ray diffraction patterns 
obtained with aluminium at 20° and 550° C. are sub- 
mitted by G. D. Preston. Certain spots and streaks 
which are only faimtly marked af 20°, became con- 
siderably intensifled at 550°, and the author con- 
siders that the effect is to be attributed to the 

thermal agifation of the crystal lattice. 


A flavo-protein extracted from the heart muscle 
tissue with dilate alcohol and salt solution is found 
by Dr. F. B. Straub to contain 0-65 per oent of flavin 
phosphate. Its non-protein group can replace 
quantitatively the oo-enryme of the g¢amino-acid 
oxidase and 1s probably the same compound. 

An artificial antigen which, when injected into 
rebbita, yields sera that agglutinate mm 
pneumococci, has been prepared by Dr. W. F. Goebel 
by combining the diaxonium derivative of the 
p-amino benzyl glucoside of cellobiuronic acid with 
horse serum globulin. The cellobiuranio acid anti- 
sera oonfer gee pee on mice against 

_virdlent Types I, and VII pneumococci. 

New evidence of numerical variation in the 
chromosomes of Oimer . and of the nature of the 
variable elements has led Dr. H. D. Slack to modify 
his former cancept of the polyploid originsof the genus, 
sinoe the different numbers form a continuous series 
derived from the irregular distribution of a specialized 
group of chromosomes, . 

R. A. Lever writes that contact with same of the 
legs of the melanesian centipede, Scolopendra, pro- 
duced numbness of the back of the hand, so it 
appears that the irritant exudation already referred 
to by Mr. Burtt is not confined to the mandibles. 


Obeervations following upon two heavy rainfalls, 
in August and November, in Devon, show, according 
to J. B. E. Patterson, that gully erosion takes place 
on slopes greater than 1 in 6 and that sheet erosion 
occurs on most alopes up to 1 in 10. Weeds afford 
quite ‘good protection from erosion but root crops 
appear to give little or none. 
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Stone Age Culture from Kenya Colony 


A STONH age culture, for which the name ‘Kombewa 
culture’ 1s suggested from the name of the locality 
in which it ocours, 18 described by the Venerable 
Archdeacon W. E. Owen in Man of December 1938. 
Kombewa is the name of a subsection of the Location 
of Senfe in the Central Kavirondo District of the 
Nyanza Province, Kenya Colony. It lies about half- 
way up the on the north of the Kavirondo 
Gulf and® about eight miles from it. Between 1932 
and 1988, four workshop sites were discovered, and 
single specimens have been found over a wide area. 
. Three sites were hill-top sites and showed no stratifica- 
tion, but stratified rubbles, carrying both rolled and 
unrolled hand-axes of Acheulean type, flakes and 
cores, were found at Aringo and Ng’ira in Karungu 
on the ast coast of Lake Victoria, and subsequent 
search revealed the fourth workshop site on the slopes 
of Nyandwat Hill, near Ng’ira. The raw material 
in every instance is the local roak, large, medium 
or small flakes being struck from a selected block. 
In the majority of instances care had been taken to 
prepare the area from which the butt of the flake 
tool was removed, so that many tools show a faceted 
or trimmed butt. The of the tool: is ite 
perfectly plain upper surface. The struck cores are 
clagsified under four heads with reference to the butt 
e a faceted butts with central 

faceted Butte with trmmed ridge, and rounded 
pane. The majority of cores show only one tool 
removed. Fmished tools are small in number oom- 
pared with cores. The outline is approximately rect- 
angular with rounded corners, ovate and nearly 
round to semicircular. The butte are generally as 
wide as the widest part of the flake. Some of the 
cores seam +o have been used as scrapers. One large 
flake seams to have been a chopper, and two hammer 
stones were found. The suggested date is Middle 
Stone Age; but at the present stage ib suffices to 
remember that at Ng’rra specimens occur in a horizon 
carrying rolled and unrolled Acheulean tools. 


Formation of Pronephric Duct 


Two views have been put forward regarding the 
method of formation of the pronephric duct in the 
urodele Amphibia. First, that it is produced by a 
backward growth from the pronephrio rudiment, and 
ee ee ee eae 


from the ion of æ series of By 
_ Means af # ido steining with Nil blue sulphate 
and by means of operative interference, R. J. 


O'Connor has thrown light on this problem (J. Anat., 
Oct. I988). The types chosen were Ambystoma 
tigrinum and Triton tanéatus. It was shown that 
when the caudal end of the rudiment of the duct 
is stained and then development allowed to proceed, 
the stain is carried on by the ing rudiment 
tight down to jhe cloaca im the walls of the duct 
when formed. Also that if a piece of some other 
tissue is interposed caudal to the end of the rudi- 
ment, PEA GROEIE racials of the rudi- 
ment so prevents the formation of a pronephric 
duct. From this, it is concluded that the duct is 
developed from a backward extension of the pro- 
nephrio rudiment. 


ve 
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Research Items 


New Type of Hereditary Behaviour in Fishes 
Molientsia is a genus of oyprinodont fishes. 
M. sphenops occum around the Gulf of Mexico from 
Florida to northern Mexico. M. latipinna is found 
in southern Mexico and Central America. Where 
these species overlap is found an intermediate form 
known as M. formosa, which is evidently of hybrid 
origin but occurs exclusively as females. This peculiar 
situation has been investigated by Mr. Henry Meyer 
(J. Genetics, 86, No. 8). When M. formosa is mated 
to either species, the offspring are all females of 
maternal type. But this is not parthenogenesis, 
since unmated females uoe no The two 
species and the laboratory hybrid between them all 


. had 86 chromosomes, and nuclear size suggests that 


the M. formosa females are also diploid. There was 
no differential death-rate either before or after the 
birth of the young which would acoount for the 
absence of males. There is no tendency to hermapbro- 
ditiam, and sex reversal is improbable. To account 
for the purely matroolinous inheritance, the following 
explanation is suggested. The eggs of M. formosa 
are fertilized by the other two species, but the 
paternal chromosomes remain inactive m the foreign 
cytoplasm. In maturation of the oggs of the 
hybrids, the paternal chromosomes are all eliminated 
into the polar body. This condition is compared 
with meiosis in (nothera hybrids and in the 
homopteran Peeudococous nipa. Further cytological 
investigation should settle whether thjs explanation 
is correct. 


Double-grafted Apple Trees 

THE ancient problem of the reci mnfiuence of 
scion and stock is further complicated by the in- 
creasing use in various parts of the world of fruar 
trees with two or more graft unions and composed 
of more than two varieties. Trees are frequently 
built up ab snio with a third variety used as an 
intermediate stem piece between stock and scion, 
whilst it is a common practice with established trees 
o gract anabe OT ung Fag ge ate aed 
branches of an existing scion. M. O. Vyvyan (J. Pom. 
and Hort. Soi., 16, 251 ; 1938) has investigated the 
effect on & given scion of stock varieties used both 
as rootstock and intermediate stem piece. The scion 
was always Stirling Castle, the stocks and inter- 
mediate pieces being M IX and M XII combined 
in all four possible ways, namely, XII/XII, [X/XTI, 
XO/LX and IX/IX. The trees of type XII/XI 
were largest and those of type IX/IX. the smallest. 
IX /XIL trees, that ıs [X as intermediate and XII as 
rootstock, were intermediate in size, whilst XIL/1X 
trees were only slightly larger than IX/IX trees. 
Trees with vigorous (XII) root systems or inter- 
mediate pieces produced more wood growth and fewer 
fruit buds per metre of wood than those with dwarfing 
(LX) root or mtermediates, and in this 
respect the root system tended to have a, greater 
influence than the intermediate piece. Swellmgs at 
some of the graft unions indicated that obstruction 
at the union may be in responsible for some of 
the effects observed, but it is noted that an unworked 
M IX tree becomes dwarfed and precocious though 
no graft union is-present. 
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Theory of Coacervation 

AN interesting paper by Dr. Irving Langmuir 
(J. Chem. Phys., 6, 878; 1988) deals with a new 
theory of coacervation. Unipolar coacervation 
results from micelles of similar charge, and bipolar 
coacervation from micelles of unlike charge. The 
formation of tactoids from thrxotropic sols, of 
Schiller layers from ferric oxide sols, the separation 
of tobacco virus solutions and bentonite sols mto 
two liquid layers, and the orystallization of proteins 
sre regarded as being typical of unipolar coacervation, 
and involve attractive forces. The previous ideas 
about Coulombic attraction are shown to give an 
excessive attractive force between micelles and 
oppositely charged ions which must be compensated 
by repulsive forces and by the dispersive action of 
thermal agitation. Long-range van der Waals forces 
are discarded and a new theory of coacervation, 
based on the Debye-Hiickel theory of the oamotio 
pressure of electrolytes, 1s developed mathematically. 
The limitations of the Debye-Htickel theory are dis- 
cussed. A theory of relaxation of birefrmgence has 
also been worked out m which dilute thixotropio 
sols of bentonste are assumed to be arranged normally 
ın & cubic lattice, and temporary shear in the liquid 
orients the micelles and produces birefringence 
although the lattioe remains cubic. In brpolar 
coacervation, the electric fields and the charges on 
the micelles increase as the molecular concentration 
increases until at a oertain concentration the field 
attans a value so high as to cause increased hydration 
which keeps the micelles apart and confers stability 
to the coacervate. 


Wind Speed by Kites 

THs considerable altitudes to which Japanese 
humming kites can-ascend without their notes be- 
coming inaudible on the ground seamed to provide a 
convenient method of ining the speed of the 
wind at these altitudes, and 8. Suzuki and Z. Miduno 
of the University of Hukuoka have investigated the 
effects of wind speed on the pitch and amplitude of 
the stretched ribbon which hums (Proc. Physico- 
Math. Soo. Japan, Nov. 1988). The ribbon used was 
of metal about 80 om. long, 0-3 om. broad and 0-011 
om. thick stretched horizontally in a wind tunnel 
and its motion determined by light reflected from a 
small mirror. _The wind stream was parallel to the 
breadth of the ribbon. The oscillations are principally 
torsional and ther fundamental frequency is that of 
the transverse oscillation, a thin round wire of the 
same length and mass per unit langth under a 
stretohing force exceeding that used by 16nb3/a, 
where n is the rigidity of the material of the mbbon, 
a half the breadth and b half the thickness. The 
speed of the wind has very little effect on the prtoh 
of the fundamental note but a considerable effect 
on the amplitude and on those of the harmonics, 
and it is these effects which the authors hope to use 
as means of measuring the wind speed. 
Corpuscular Eclipse of October 1, 1940 

A BEONNT paper (Mon. Not. Roy. Astro. Soc., 98, 9, 
Supplementary Number, Oct. 1938) gives a de- 
scription of the application of the occultation machine 
in the Nautical Almanac Office to the prediction of 
the co eclipse. The velocity of the corpuscles 

i from the sin is about 1,000 miles a second 
and large ‘aberration’ terms are necessarily mtro- 
duced into the positions of the sun and*moon, the 
values corrésponding to corrections representing 

e 


NATURE 


JAN. 14, 1989, vor 143. 


‘hght-times’ of 1:0706 days and 221 seconds for the 
sun and moon respectively. There is some doubt 
the manner in which the corpuscles leave 


. the sun. If they are expelled radially rt is obvious that 


the sun must be treated as a point-source, but this 
assumption does not accord with observation. There 
are no reliable data, however, to show the most surt- 
able diameter to adopt, though it is certain that it 
must be considerably less than that of the visual 
sun, and about the order of one fourth of its apparent 
diameter. A table supplies the corrected times of 
beginning and end of the corpuscular eclipap at all 
points in the network covering South Africa. A map 
shows the track of the corpuscular eclipse for a 
height of 300 km.—the height of the upper ionized 
layer of the atmosphere, from which wireless waves 
are reflected. There is very little difference in the 
times of begmning and ending between the 300 km. 
height and the 100 km. height at which the lower 
ionized layer existe, except, as might be expected, 
near the end and edges of the track. In addition to 
the assumed speed of 1,000 miles a second, Besselian 
elements have been computed, and predictions made 
for a speed of 1,100 miles a second. The general 
effect of this moreased speed of propagation 18 to 
displace the track towards the south and west and 
the times are later by 10-16 minutes. It is hoped 
that much useful mformation will be derived from 
this corpuscular ec . The peper is communicated 
by the Te Repel 


Polar Aurora and Night-Sky Light 

Pror. H. H. Puasxwrr has recently publishetl a 
paper with the above title (Occas. Naes, Roy. Astré. 
Soc., No. 2, Oot. 1938), in which he gives 6 summtary 
of the methods for studying these two phanomens. 
It may be mentioned that the object of these 
Occasional Notes 1s to provide a farrly simple and 
non-technical description of various astronomical 
matters which can be followed by the general 
astronomical reader, and for this reason man 
non-astronomers will find the paper very mteresting. 
Dufay’s night-aky photometer, described very briefly 
in the paper, has bean found the most satisfactory 
for the study of the ni light, and Brunner 
has accomplished some valuable work by means of 
this apparatus. He has found that the mcrease of 
surface brightness with zenith distance to a maximum 
at 70° can be if two main sources are 
postulated—a low-lymg layer at a height of 5 km. 
which contributes more than half the surface bright- 
ness, and upper layers at heights of 1,000 km. or 
more, the contribution of the latter being vamable 
with time : on the average it 18 the equivalent of one 
first magnitude star every 66 square degrges. Brunner 
attributes the low-lymg component to drffuse re- 
flection by the lower atmosphere of light already 
reflected off the surface of the earth. The origin of 
the upper component and also of the aurora is dis- 
cussed and a bref reference is made to the various 
theories which have proved acceptable for a time 
but which are open to serious objections. Hulburt 
and Maris have recently abandoned the solar-stream 
hypothesis, and they believe thet the charged 
particles responsible for the aurora are produced in 
the earth’s atmosphere from ionization by the ultra- 
violet light of the sun. The theory has not, however, 
been generally accepted, and more research 18 
necessary before it is possible to make any definite 
pronownoement on the causes of the night-sky light 
and of the aurora. 
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Discriminatory Effect of Ultra-violet Rays on Mutation in Drosophila 


By Dr. H. J. Muller and Dr. K. Mackenzie, 
Institute of Animal Genetics, University of Edinburgh 


HE discovery that rearrangements of genes in 
produce ‘position effecte’ like the 

effects of ‘gene mutations’, and that such 
ments may be so minute as to be practically m- 
distinguishable cytologically or genetically from gene 
mutations: has raised the question whether there is 
any essential distinction between - so-called gene 
rearrangements and gene mutations, or whether the 
latter are to ‘be regarded merely as special cases, 
at the extreme lower limit of size, of the former. 
This question, fundamental both to problems of 
genetics and of the biological action of radiation, 
has recently become more acute since it has become 
known that, although gross rearrangemente vary in 
as the 3/2 power of the number of ions 
produced by X-ray irradiation’.*.* (indicating that 
they commonly involve the reunion of chromosomes 
broken at two or more separated pomts by separate 
ionixations or activations), minute rearrangements, 
like ‘gene mutations’, vary directly as the number 
of the ions‘.4 (indicatmg that two breaks near to- 


gether may result from one ionisation or activation). ° 


«If, now, an agent could be found which discrim- 
mated between" either gross or minute rearrange- 
ments and ‘gene mutations’, producing the latter but 
not the former (even when used in sufficient strength 
‘and in such circumstances as to have allowed an 

appreciable number of the. gross rearrangements to 
be formed according to the 3/2 exponential rule, 

the pointa of genetic change had really 


provided 
represented effective breakages), then there would be- 


prima facie evidence that the breakages grving rise to 
these rearrangements were in some way different from 
the changes resulting in the gene mutations. After 
some earlier negative resulta it had bean convincmgly 
demonstrated by Altenburg’ (1980, 1981) and oorrob- 
orated by Reuss’, who obtained more intense effects 
(the results af Geigy*and of Promptoff*in [1031 and 1982, 
con this question were rather inconclusive), 
that ultra-violet light uces gene mutations in 
Drosophila. Shortly his first positive results 
on ultra-violet gene mutations, Altenburg (1981, 
1936) made some rather extensive testa for gross 
rearrangements (both inversions and translocations) 
but did not obtain any*. These resulta were, however, 
insufficient for a decision, since part of 
the treatmenta were of cells (embryonic) in which 
the chromosome conformation is unfavourable to the 
reunion of widely separated breakage points, even 
when produced by X-rays, and since the rest involved 
treatments which, in the light of our exponential 
rule, we now know to have been of too low a strength 
as judged by the frequency of the gene mutations 
produced, to havé allowed an appreciable uction 
of gross rearrangements (in view of latter's 
resulting from two independent ionizationps or 
activations). 
Not long after Altenburg , ib was proved 
by NoethImg and Btubbel® (1984) that ultra-violet 
light produces gene mutations in pollen of Anir- 


rhinum; Stadler and Sprague’! soon afterwards 
(1936) obtained smmilar results with, maize pollen. 
Stadler and Uber?! then attacked the problem of the 
relative effectiveness of ultra-violet in producing gene 
mutations, gross rearrangements of the translocation 
type, and other changes in maize pollen. Using 4 
sufficiently strong dose, as shown by the frequency 
of induced gene mutations, they succeeded in demon- 
strating that in this material the genetic effect of 
ultra-violet light is qualitatively drfferent from that 
of X-rays in that the former produces gene muta- 
tions without translocations, or with a far lower 
frequency than the latter. It has remained necessary, 
however, to test this question on Drosophila also, 
not only because this organism, standing almost at 
the opposite pole of the organic world from the plant 
material, might, a priori, fundamental 
differences, but also because the known differences 
in genetic reactions (especially the lack or dearth of 
‘position effect’ m the planta and the apparent 
oocurrence of e-break chromosome changes in 
them) indicated the maternal might 
be differently constituted, m that, for example, as 
Brink” had suggested, the genes in the plants might 
conceivably be grouped in batches having differing 
connexions between, fram those within, the latter. 
ee adult male Drosophila 
were irradiated with ultra-violet light, since in the 
mature spermatozoa, with their crowded chromo- 
somes, rearrangements are uced far more readily 
than in other cells, To allow maximal treatments, 
they were held immobile by the pressure of the quarts 
cover glass so as to allow irradiation through their 
ventral surface, acoording to Reuss’s technique, with 
modifications, and young ‘yellow-white’ flies with 
the minimum of pigmentation were used. To reduce 
the ‘burning’ action and so to allow a greater dose 
of wave-lengths of 280-8310 mu, which both Stubbe 
and Noethlmg*‘, and Stadler and Uber!* had found 
to be genetically very affective, a 2-mm. filter (either 
Schott and Gen. ‘U.G.2’, melt 4924, or Chance 
‘Uviol’) cutting off wave-lengths shorter than 280 mu 
and most of those longer than 400 my was used. The 
source was a water-cooled capi mercury arc of 
the type of Daniels, Farrington and Heidt’, consuming 
about 500 watts. After the lethal dose had been 
determined by experimentation, a dose 50-80 per 
cent as strong as this was applied to the flies to be 
bred. Total ultra-violet dose appled was determined 
by a Weston photronic cell, standardixed against 
oxaho acid-uranyl sulphate solution ; it varied from 
2-0 x 10% to 4:0 x 10% quante with the U.G.2 
filter to 3-0-5-5 for the Chanoe filter, this being grven 
by 20 mimutes* at 7 cm. from the source. 
The lots of flies (of about farty each) were divided at 
random after treatment, about one third being 
tested for lethale (representmg mntttations) by 
the ‘CIB’ method, and the rest tiated for transloce. 
tion of all major chromosomes, by crosses to females 
with attached X’,q and the ‘markers’ yellow brown 
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ebony eyeless, followed by back-orossæ of the F, 
males to fliés of the same stock. 

In a preliminary experiment (irradiation of March 
- 15) 165 of the F, cultures tested for lethals yielded 
4 lethals (2-4 per cent), while 125 tested for trans- 
locations yielded none. Irradiations of April 19-21 
led to 218 cultures with 7 lethals (3-3 per cent) and 
305 cultures, from flies irradiated with half this dose, 
with no translocations. The later irradiations have 
given a total of 1,070 CIB cultures with 22 lethals, 
or 2:1 per cent, and 2,449 cultures tested for trans- 
locations, with not one case of the latter. 579 con- 
trol cultures (nòt treated) gave only one lethal, and 
mfresred rays, in semi-lethal dose, gave 1 lethal in 
252 F, cultures. The latter results show that the 
great majority of the lethals in the treated series 
had resulted from the ultra-violet irradiation. 

Our testa with X-rays® have shown that the above 
represents a frequency of lethals such as is produced 
by about 600 r. and that with this dose there are 
some 0:8 per cent of translocations produced in 

toros (more exact tests are in progress). With 

e above numbers of F, cultures tested for transloca- 
tions, then there would have been some 18 to 26 trans- 
locations m all, instead of none, had X-rays of the 
same gene-mutation-inducing dose been used. The 
difference between this and the result obtained (0) 
is statistically significant. Moreover, 28 of the 
ultra-violet lethals, tested for crossing over, showed 
none to involve gross ts, although the 
game number of lethals, if it were produced in sperma- 
tozoa by X-rays giving the same mutation frequency, 
would usually include several rearrangements. All 
in all, then, there can be no question of the difference 
in the genetic action of ultra-violet and X-rays in 
Drosophila, or of the existence of a differance m the 
mechaniam whereby the ‘point changes’ leading to 
gene mutations and gross rearrangements, respec- 
tively, are produced. 

io determination of relative intensities 
of different spectral regions in the case of the two 
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alternative filters indicated that approximately the 
Bame amount of genetic effect was produced by the 
two ‘filters when ae dosage between wave-lengtha 
280 and 800 as held constant, even though in 
that case the ioe Albek transmitted (during the 
total time it was used) 50 per cent more of the 1 
wave-lengths than the U.G.2. If confirmed, this 
would mean that wave-lengths longer than about 
800 mu were relatively ineffective genetically (of. 
Noethling and Stubbot®, 14 and Stadler and Uber"). 
This question is being mvestigated further. 

It will be of especial mterest to know “whether 
or not ultra-violet light, as com with X-rays, 
discriminates between the production of minute 
rearrangements and gene mutations. Werk on this 
problem is now in progress. 

The assistance of the Scottish Cancer Control 
Organization in furnishing funds for this vestigation 
is acknowledged with thanks. 
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The Mathematical Association 
Annual Meeting 


HE annual meeting of the Mathematical Aseo- 
ciation wes held at Kmg’s College, London, 
W.O.2, on January 2 and 8. At the business meeting, 
Mr. mee C. Fletcher was elected president for the 
and officers were elected as follows : 

Treanor : Mr. K. 8. Snell; Seoretaries: Mr. G. L. 
Parsons and Mra. E. M. Williams ; Librarian : Prof. 
E. H. Neville ; Editor of the Mathematical Gasstis : 
Mr. T. A. A. Broadbent. Special reference was made 
to.the work done for the Association by Miss M. 
Punnett, who retired from the office of secretary 
after twenty-seven years. Miss Punnett was elected 
& vice-president of the Association. revised set of 
rules, proposed by Prof. E. H. N , was carried. 
The of the Council gives the number of 
members as, 1,714 and refers to the activities of the 
branches. A new branch, at Sheffield has recently 
been formed. Several sub-committees of the Teaching 
Committee are at present working on different aspects 
of mathematical teaching, including one on trigono- 
e 


metry and another on mathematics for evening 
technical students. The report further refers to the 
recently issued “Second Report on the Teaching of 
Geometry", to the Library and the Pro lem Bureau, 
and to the decision of the Council recognize 
approved student societies as junior branches. A 
student society at Oambridge has already been 
ee ae S 

by Mr. W. 


tope Tane of Eton College, Gale. Cin ke ose as his subject 
“Simplicity and Trutbfulness in Arithmetic”. 
His plea was for ‘checksbility’, and he claimed 
that a well-done piece of work is easier to check 
by reading it than by domg it i He also 
criticized some current practices such as ‘cancelling’, 
undue use of improper fractions, loose 

notation in percentage examples and the ‘unitary’ 
method. He claimed that ars were to blame for 
these defects, since boys have not enough ingenuity 
+o invent their own bed methods, and he attributed 
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*his own in arithmetic to avoidance of dodges 
for making easy things difficult. Finally, he dealt 
with tables, with special reference to differance- 
columns, and gave an instructive i of the 
relative accuracy of different methods of constructing 
and using these tables. The addreas was delivered in 
an extremely witty and amusing style, and was 
greatly appreciated by the crowded audience. 

The next address was by Prof. W. L. Bragg, on 
“Orystallography’’. Prof. Bragg firet dealt with the 
symmetry of patterns jn two dimensions, and, having 
explai the division of two-dimensional patterns 
into , proceeded to enumerate the seventeen 
different types of symmetry, of which illustrations 
were He then considered space lattices in 
three ensions and illustrated the fourteen distmot 
eae aah aieerise: fore Gif artist 
reference to one particular group, namely, the space- 
groupe of the orthorhombic lattice. Prof. Bragg oon- 
cluded by explaining how these types of symmetry 
enter into crystal structure so as to give rise to the 
thirty-two classes of crystal symmetry. The lecture 
was illustrated by slides and was keenly followed 
by a good audience. 

The proceedings of the second day were opened 
by Mr. A. Buxton, who spoke on “The Teaching of 
Applied Mathematics in Technioal Colleges”. He 
used the term ‘applied’ in ita widest sense, as the 
students in such institutions require to learn mathe- 
matics in order to apply it to engineering, physical 
chemistry, optics, architecture, eto. The limited 
prevjous experience of these ae and the small 
amount of time at their disposal ee 
outnpmber day" students by three to one), means 
inevitably that the content of the syllabus has to 
be reduced to a minimum. ‘Short cuts’ have to be 

‘ developed wherever poemble and formal proofs to a 
large extent have to be omitted. Mechanica has 
roved especially difficult,.but Mr. Buxton showed 
Kose moroa Gf the dificulties can ba oreroame bythë 
uso of accurate graphical work and concluded with 
an interesting example of the use of a velocity 
diagram to find the velocity of a carried point. 

Mr. H. W. Newton gave an mteresting illustrated 
lecture on ‘‘Greenwich Observatory: some 
of its Work”. He showed by a short historical sketch 
how the work of the Observatory has been mainly 
concerned, with itional astronomy in accordance 
with ite charter and referred to the dis- 
covery of aberration as a result of this work. Ilus- 
trations were shown of the older buildings and 
instruments and also of the instruments now in use, 
especially those used in the determination of time by 
observing the transit of a star, a process which 
Mr. Newton Qescribed in some detail, and im stellar 
photography. He concluded his lecture by a reference 
to some of the work whioh has been done in 
observing the surface of the sun and in photographing, 
in hydrogen light, bright eruptions and other 

Wied ecg speakers in the discussion on the 

Report on the Teaching of Geometry” were 
Mr. A. W. Siddons, Miss W. M. Lehfeldt Na sere 
for Miss M. A. Hooke) and Mr. H. Beardwood. 
the main, all these a e A eee 
Mr. Siddons referred to some points with regard to 
the use of small letters to denote angles and to the 


method of disti the cases of congruence. He 
also recommended that the idea of similari ould 
be mtroduced at an early stage. Miss eldt 
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emphasized the necessity of a knowledge of geo- 
metrical facta rather than their proofs, and also 
referred to the need for ip between the 
teacher and the class m ‘rider’ work. She referred 
to the section on the relation between geometry and 
geography, a region in which able ola chances of 
illustrating mathematical principles are frequently 
missed. Mr. Beardwood criticized the omission of 
any reference to the inter-relation of geometry and 
trigonometry, and the absence of any special sugges- 
tions for the geometry desirable for very weak pupils. 
In the subsequent discussion, valuable points were 
raised by Messrs. Kenworthy-Browne, Inman, Shep- 

Hope-Jones, Kearney, Snell, Roebuck, Broad- 

t and W. C. Fletcher. 

The afternoon session was opened by Mr. W. L. 
Ferrar, who spoke on “‘Algebra in the Higher School 
Certifloate”. He stated that the ideas of general 
convergence of series and sequences are, in his 
opinion, introduced, too early in the course, a pro- 
cedure which leads to an excessive reliance on the 
‘ratio test’. The principal use of convergence at this 
stage should be in connexion with the series for log 
(1 + x), o and (1 + zx}, and for these series ad hoc 
methods involving i should be used. He 
next referred to defects in the understanding of the 
logic of algebra, as, for example, the distinction 
between theorem and converse, and muddled ideas 
on the nature of proof by induction, a process in 
which the fundamental principles are easily obscured. 
by the manzpulations involved. He also dealt with 
some points concerning difference equations. The 
present situation in regard to higher algebra is, he 
said, becoming difficult, especially for the examiner. 
The ing out of some of the old items in the 
syllabus and the introduction of same new ones have 
reduced the syllabus to a collection of odd and 
unrelated scraps. He suggested the formation ‘of a 
committee to put forward the views of the Associs- 
tion in this matter. 

At the final meeting, Lord Stamp spoke to a large 
and interested audience on ‘Education and the 
Statistical Method in Business, with Special Reference 
to Railway Statistics”. Lord Stamp considers that 
education can do more to prepare the student for 
business life, and gave a valuable list of topics of a 
statistical nature which might with advantage be 
introduced, in the ordmary teaching of mathematics. 
He first referred to a ith their adjuncts 
the standard deviation, the mode, the median and 
the quartiles—and to moving averages, in regard to 
which he made some useful suggestions about the 
choice of a scale, and to percentages, urging the use 
of examples from social and economic sources. He 
next considered, various graphical methods to which 
pupils might be introduced, with same cautions as 
to possible errors. The ideas mvolved in the use of 
samples and of mdex numbers might also be intro- 
duced, and explained. He referred also to price 
levels, correlation coefficients, graphical methods for 
elimmating short-period fluctuations, and unite of 
oost and performance. A number of interesting 
examples were quoted in connexion with some of the 
above items, such as weighted averages and operatmg 
ratios. Lord 8 concluded with some remarks on the 
difficulty of choosing a useful unit in which some types 
of performance could be measured, and illustrated. 
his remarks by a further reference tg railway problems. 

A fuller account of the proceedings of the meeting 
will appear in forthooming issues of the Mathematical 
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The Physical Society 
Annual Exhibition 


N by year the Physical Society holds an 
exhibition of scientific instrumenta and ap- 
paratus, which has now so that this year—the 
twenty-ninth—111 individuals and firms describe 
their exhibits in a catalogue of more than two 
hundred pages. The exhibition is divided into two 
sections, one & Trade Section where various physical 
instruments may be inspected, and the other a 
Research and Experimental Section. 

The Trade Séction is of great value to the pro- 


Ive purchaser of physical apparatus, since it- 


gives him the opportunity of comparing alternative 
makes of instrument at one time. . This aim would 
be facilitated by a better index to the catalogue sgo 
that, for example, gas-snalysis apparatus and carbon 
dioxide and oxygen meters came under a common 
heading. One reflection that must strike the visitor 
to this assemblage of instruments is the immense 
variety of uses to which electronic devices are now 
put in commercial and industrial instruments. 
British industry also responds quite rapidly. to new 
needs imposed by legislation or by the political 
situation, and A.R.P. is mentioned in several of the 
catalogue descriptions. The Factories Act of 1937 
has led to a spurt in the output of photometric 
equipment, much of which utilizes photo-clectric 
cells, thereby obtaining rapid and the 
advantage of a wide range; one mstrument can 
read, from extremely low values, of the order of 
0-001, up to 100 ft.-candles. The photo-electric cell 
finds application also in temperature control. For 
this purpose, the pointer of the instrument which 
indicates the temperature to be controlled casts a 
shadow on a selenium oell, and any deviation from 
its pre-selected, position operates the oell and hance 
a control to restore the temperature to its origimal 
value. 

The report of the Ministry of Transport Committee 
on traffic noise is doubtless a contributory factor to 
the activity shown in the production of noise-meters 
and other acoustic instruments, of which many were 
on view. The high-vacuum pump has long been an 
important tool both in the physical laboratory and 
in technical and it was interesting to see 
a new diffusion pump in which the oil or mercury 
had been replaced by an organio fluid of very low 
vapour pressure, and means had been provided for 
continuous self-purification of this fluid, thus avoiding 
the sccumulation of condenseable vapours in the 
pump system, and permitting the attainment of 
very high vacua, whatever the composition of, the 

Turning attention now to the Research Section, 
tt is Impossible to deal in detail with all the exhibits, 
which range over almost the whole field, of pure and 
applied physica. Same of the best, such as the 
colorimetric i of Dr. W. D. Wright and 
Mr. H. V. Walters, and the investigations on dielec- 
trics by the staff of the British Electrical and Allied 
Industries Research Association, were of rather' 

ialist character. An exhibit of more general 
interest wag provided, by the Physics Department of 
‘the National Phyfical Laboratory, and illustrated 
forcibly the great variety of problems dealt with 
at the Laboratory. The acoustibs exhibit in- 


cluded the analysis of noise, where visitors could 
seo the intensities of the various frequency oom- 
ponents in a complex sound as a lineer spectrum in 
a cathode ray oscillograph, as well as the wave-form 
of the same sound in a neighbouring cathode ray 
tube ; models also demonstratéd how the transmis- 
sion of noises in a building can be diminished? Other 
exhibits showed the work on radium and X-rays, 
whilst a set of illuminated models of arystal lattices 
was attractive, even if it conveyed litt new in- 
formation. 

Many visitors were attracted by the exhibit 
organized by the Scientific uting Service, Ltd., 
where in addition to a display of calculating machines, 
there was a new 135-character iter, and an 
interesting survey of the whole history of the pro- 
duction of a mathematical table, from the first oal- 
culations to the final printing. Pure mechanics is 
somewhat out of fashion, but Messrs. W. and T. 
Avery, Ltd., showed that it still has points of interest, 
in an exhibit which showed various little-known 
statical principles which find application in weighing 
mecbaniams. Messrs. H. A. Boot and A. H. Knight 
showed a small model of the clectroetatio generator 
used in nuclear research by Prof. van de Graaff, 
whioh operates by collecting charges from a moving 
insulated belt and allowmg these to accumulate 
within a metal sphere. The generator shown ofuld 
furnish a current of 30 pa., the maximum voltage 
being 250,000. j 

- Two ingenious experimenta for the school labora- 
tory were shown by Mr. W. O. Clarke, in one of 
which Planck’s constant is determined with apparatus 
no more complicated than a commercial photometer 
and an incandescent lamp wrth electrical measuring 
instruments, and the other enables the specific heat 
of air to be measured by using a hot-air blower as 
the basis of a continuous-flow calorimeter. 

Among the many novelties shown by the Research 
Laboratories of the General Electric Co., Lid., was an 
apparatus for measuring the mean strength of a 
magnetic fleld by amplifying the alternating E.M.. 
obtained when a-small coil is rotated in the field. 
They also demonstrated a method by which the 
intensity of the light from a photo-flash lamp (which- 
reaches its maximum in only 0-05 sec. from ignition) 
can be. studied in detail as a function of time. 

In a demonstration by Drs. E. E. Widdowson and 
8. J. Gregg, multi-molecular layers of barium stearate 
were being built up by the successive deposition of 
mono-molecular layers. <A striking feature is the 
vivid colours, changing rapidly with the number of 
layers, which are seen when the multi-molecular film 
is viewed by polarized, light. Tho behaviour of lamp 
filaments and their mountings under vibration must 
be important to the designer and manufacturer, and 
many visitors found a stroboscopic picture of this 
behaviour to be both attractive and informative. 
This was one of several items included in the exhibit 
of the Research Laboratories of the British Thomson- 
Houston Co., Ltd. Finally, many lecturers will be 
grateful for the simple method demonstrated by 
Prof. J. D. Bernal, whereby the relation between 
the Laue diagram and the Bragg reflection patterns 
can bb shown visually. 
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Exhibition of Scottish Art 


bY Racecar to the present exhibition of Scottish 
painting, sculpture, furniture and other work 


sources, at the Royal 
to feel the force of the complaint that Bootland was 
not adequately re in the exhibition of 
British art held some winters ago. Certainty men of 
science should find much there to interest them in 


soience, i 


secretary of the 
Kelvin” (395) shown -headed in academic robes, 
and Walton’s “J. G. Bartholomew, LL.D.” (588) in 
doctor’s robes with hand on globe. But amid the 
vast array of portraits by Raeburn, Ramsay and 
others, attention may well be directed, also, to 
Raeburn’s magnificent i of “Sir Walter 
Soott” (88) sitting outside Hermitage Castle with the 
mountains of Liddesdale m the background, to 
Macnee’s huge canvas “The Rev. Ralph Wardlaw, 
D.D.” (196), outstanding as a study in force of 
character and mmisterial type, and to the near-by 
fine portrayal of Macnee’s own daughter ‘ in 
Grey” (199). Jn group portraiture those who look 
for expresion of what ia typical in national culture 
will Lorimer’s “Ordination of Elders in 6 


clad moorland outside a stone 
tbe same peinter’s “‘Schoolnates” (525), wherein two 
girls and 9 boy, of quite striking physical beauty, are 
ing their way to school in a late autumn land- 
scape. William McTaggart, perhaps the most original 
af the Scottish painters, has almost a 
ery to himself: “Away o'er the Sea”, “Tho 
torm”, “The Wind in the Grass”, “The Wave”, 
“Blithe October”, “April Snow” and ‘‘Spring’’ being 
a few of his contributions. A characteristic of this 
artist is his,babit of putting a group of children in 
the foreground of his rural or seashore pictures, and, 


. Thus ın ee 

(384), the blue range of hills in the background, 
with trees in the middle distance, the 
sheep, and the children plucking wild flowers in front, 
are all in perfect relationship, constituting a typical 
soene of the Lowlands of Scotland. In this charac- 
teristic, M shows himself in spirit a true 
Wordsworthian. Devid Farquharson’s “River Road, 
Strathdon” (295) is a summer scene showing shep- 
herd and and pouring rain over & distant range 
of mountains, whilst Joseph Farquharson’s “Stormy 
Blast” (206), one of this pamter’s famous snow scenes, 
is a fine piece of impressionism, illustrating the 
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smothering effect of snow upon a moorland, flook of 
sheep. The omission of a few pictures of the type of 
“Stormy Blast” from any exhibition of Sootbiah 
landscape would be unthinkable, for the imagery of 
snow is somewhat obtrusive in the literature of 
Scotland and deeply rooted in, one’s sense of the wild 


dering Shadows” (288). In ‘‘Glenooe” there is mas- 
siveness both of mountains and ôf mountainous 
cumulo-nimbus clouds so closely interlocked that in one 
place the peinter rightly leaves the spectators in 
doubt to which element a dark rugged outlme 
belangs. Pine trees stand at mtervals down the glen, 
there are stags in the foreground, and in the left- 
hand corner, half hidden in a gloomy ravine, lies a 
sullen tarn. In ‘Wandering Shadows” the painter 
of the “mountain and the flood” has left us a 

Piece of chiaroscuro. The nearer mountain is 
gloriously lit in contrast with the farther range, 
which is steeped, in intense blue-black shadow. Mists 
-are coursing the mountain sides so realistically that 
one almost sees them driving—a sure indicatidn of 
good work. In the foreground a man is flshing in the 
torrent, and there are sheep grazing amid lichen- 
crusted boulders showing just the right amount of 
detail. 

In sculpture, mention may be made of a “ l 
Stone” from Orkney with a design the meanmg of 
which is lost, but known to date from Early Christian 
times, and also of a kid standing on a rock—reflecting 
a Highland und. In the vestibule, the visitor 
is symbolically, by a statue of John Knox 
with Bible in hand. L. 0. W. BONAOMA. 





Science News a Century Ago 


The Institution of Civil Engineers . 

Ar the annual general meeting of the Institution 
of Civil Engineers held on January 15, 1889, the 
ag aap Te E yn PR me a 
or the year was presented. At this time no fewer 
than nine members of the Council were fellows of the 
Royal Society, J. Walker, W. Cubitt, Bryan Donkin, 
Joahua Field, H. R. Palmer, I. K. Brunel, Joseph 
Locke, George Lowe and John Macneill. One of 
problems the Council had considered was that of 
qualification for membership. ‘The objects of the 
orvil engineer,” the Council said, ‘were defined by 
charter and in guiding them in their task they had 
adhered closely to the two following conditions: (1) 
that the party should have been regularly educated 
as a civil engineer according to the usual routme of 
pupilage, and had had su ent employment for 
at least five years in e positions, resident 
or otherwise, op (2) that he should have practised on his 
account in the profession of civil engineer for five 
years and have acquired conmderable eminence 
therein. In earlier days the force of genjus alone was 
sufficient to place the individual in that ition of 
rofessorial eminence which oo with 
indley and a Smeaton, and was in our own time 
exemplified in a Rennie and a Telford.* To such, of 
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which there are many illustrious les still living, 
the second condition was strictly applicable.” 


The Interior of the Earth 

_ AT & meeting of the Royal Society held on January 
17, 1839, W. Hopkins read his second paper on the 
state of the interior of the earth, entitled ‘The 
Phenomena of Precession and Nutation, assuming the 
Fluidity of the Interior of the Earth”. For the pur- 
pose of his investigation Hopkins assumed the solid 
shell of the earth to be bounded by a determinate 
inner spheroidal surface of which the ellipticity is 
equal to that of the outer surface and the shell and 
fluid to be hom and of equal density. 
Having given the results of his inquiries as i 

precession, and lunar and solar rotation he said that 
‘the pole of the earth would have a small circular 
motion, depending entirely on the internal finidity. 
The radius of the circle thus described would be 
greatest when the thickness of the shell should be 
least ; bat the inequality thus produced would not, 
for the smallest thickness of the shell, exceed a quan- 
tity of the same order as the polar nutation, and for 
any but the niost inconsiderable thickness of the 
shell, would be entirely inappreciable to observation.” 


English Medical Society in Parts 


Tua Lanoe of January 20, 1889, cantains the 
following information: “An iah medical society 
has recently been established in Paris and 


elected president and J. Godfrey, Esq., vioo-preaident 
Rooise holds weekly 
are read upon medical 


the Parisian hospitals. The Society bas established 
& reading room for the English and French periodicals, 
and the nucleus of a permanent library is already 
in existence.” 

Geodetical Work at the Cape of Good Hope 


In his “Autobiography”, under the year 1889, 
Airy wrote, “I had much work in connection with 
the Oape of Good Hope Observatory, chiefly relating 
to instrumental equipment and to the geodetioal 
work. As it was considered advisable that any base 
measured im ‘the Cape Colony should be measured, 
with compensation bars, I applied to Major Jervis 
for the loan of those belonging to the East Indian 
Survey, but he positively refused to lend them. On 


Jan. 20th I applied to Col. Colby for the compen- ` 


sation bars of the British , and he mmediately 
assented to lending them. Col. Colby had 
to the Ordnance Department that Capt. 


and several sa should, be sent to use the measar- 
ing bars and it was so It still appeared 
desirable to have the of some soldiers from 


the Garrison of Cepe Town, and this matter was 
Admiralty.” 


Astronomer Royal at the Cape, 
published in *1866, edited by Airy.. 
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‘Societies and Academies 
7 London 
Royal Society (Proc. A, 169, 149-289; 1938). 


0. K. Ineo : Structure of benzene (Bakenan 
Lecture). 

W. F. Hivrom: Photography of airsorew sound 
waves. 

D. H. Evarwrr and W. F. K. Wywxa-Jowns: 
Dissociation of the ammonium ion and the basic 

of ammonia m water. 

H. 8. W. Masswy and R. A. BUOKINGHAM : Low 
temperature properties of gaseous helium s 
J. N. Aaan and F. P. Bowpun: Kinetics of 
electrode reactions (1 and 2). 

R. G. Atrox, N. 8. Baynras and A. L. G. Rum: 
Effect of solvents on the continuous absorption 
spectrum of bromine. 

T. E. ArLmona and J. M. Mumx: Development 
of the spark discharge (2). 

8. O. Cunnan, P. I. Dam and V. Pwrektrxa: 
Excitation of y-radiation in proceases of proton 
capture by light elements. 


Paris 


Academy of Sciences (O.R., 207, 1137-1268, Deo. 12, 
: 1938).* 


H. Bavox : Extension of the 1P, — mS, of zino. 
M. PARODI : Spectra of some derivatives of methane 
in the far infra-red. ° 
L. MONTLAUR : Absorption and ftuofesoenoe spestra 
of pigments from the Bt. John’s wort of the Mediter- 


G. ExsouwuLwe : Production of iodio anhydride 
by photo-oxidation of organio oxides ; photo- 
oxidation of iodoform and of solid carbon tetraiodide. 

H. Hourvusm, Mris. Y. Cavcnow and Mun. 8. 
OoTaiim: § io determination of the atomic 
number of polonium. The investigation shows that 
Rote ee O 
much more sensitive than was believed ; radia- 
tions detected in this case are those to be expected 
from an element of atamic number 84. 

A. Craupa: Fluorescent tube-lampe functioning 

M. Baurzous: A thermochemical constant and its 
relations with electronic- energy values.° 

R. Engmann: A new form of stereo-isamerism 
and an unknown form of gtyooooll : attempt at a 

V. AUGER: o new molybdio acids. 

R. Caavvanzr: Combinations of sinc nitrate and 


iodine-vanadium : 


G. COURTOIS : Preparation of anhydrous sodium 


hide. 


*Contiewed from page 39. 
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P. GpawmAtioaris: Action of organomagnesium 
mixtures on the bensylimines : tian of second- 
ary amines of the type Ar.(R OH,.C,H,. 

D. Dovas and A. WornmanT: Synthesis of 
tetraphenyl - 2. 6. 10. 12 bis- (diphenyl)- 9. 11- naphtha- 


,oene and ita photo-oride. 


M. Tuor: Interpretation of secondary reactions 
observed in the course of the condensation by 
i of ketones and of esters of the 

series: theory. 

. R. Dusserasr, L. Dowanux, H. Vaureor 
and L.@usmstrest: The nummulitic of the eastern 
plats the Anti-Libanon (region of Damascus, 

Macs. Æ Vassy and E. Vassy : 


Normandy after pollen analysis of the peat-bogs. 

J. Morra: Evolution of the nuolei of the inter- 
nodal cells of Ohara fastida. 

Mums. I. Mionataxa and F.-X. SKUPINÁSKO : 
Ecological researches on Polysphondylium pallidum 
Olive, Polyephondylium violaceum Bref., Dictyostelium 
mucoroides Bref. a 


Miu. J. Maxom: Formation of the asous of 
Nematospora Ooryli, after a sexual phenomenon. 

P. Riov and G. Datonwm: Distribution of man- 

ese and of iron in the ashes and elms of the 
of Quebec. 

R. Ureiom: Variations of the reactions to super- 
ficial lesions as a function of their surface (fruits of 
Iris pallida Lam.). 

V. Vont and P. Bowomor: Nature and cam- 
Position of thesorganio matter of the phosphates of 
a pian the phosphate of Gafsa. 

GRoRGEVITdE : Sphorachnomyzon 


RayMomwp-Husarr : Major 
pethetolitio effects of hi onidine. 

Miia. P. Beerama : R of ae pana 
and electrio sign of solutions of hsmatm and of 
acethsamin. 

B. Luyar and G. THommyes: Revival of musgle 
fibres vitrifled in liquid air. 

M. Ranamm and P. pa TravmnsH: Mode of 
formation and constitution of urmary scatole red. 

G. Ramow: Some methods for the rapid and 
intensive production of diphtheria and tetanus 
antitoxins in the horse. 

A. Banrory, J. Mayme and D. Sommursz: Condi- 
tions favouring bacterial growth by. preliminary 
introduction of vitamins B, and B, combined and in 
varied doses, into the culture medium. 

.J. RáaNom and Mrim. S. Lamwpm: Study of 


microbial growth as a function of the quantity of ` i 


nutritive substance in culture media. 

J. Omavssm and L. Lescour: Study of the 
variations of phthalein and formol ascidities of urine 
during 24 hours of eight diabetics. 


Sydney 
Royal Society af New South Wales (J. and Proo., 
72; 1987-88). 

8. B. Comas and F. M. Quoépiumea: An X-ray 
examination of chillagite. From oscillation and 
powder photographs (copper Ka) chillagite has been 
found to have cell dimensions in close t 
with those of wulfenite and štolzite and * game 
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number of molecules per cell (4). Ohillagite is re- 
garded as a mixed orystal of these two substances, 
not as a distinct mineral species. 

J. G. CauRcHwarnp: Studies on physiological 

ion of the organiams causing bunt in 
wheat, and the of resistance to this and 
certain other wheat diseases. (2) Genetioal studies. 
In a wheat cross, Federation x Hope, studies were 
made in the fleld and on the inheritance 
of resistance to bunt, to flagamut, to two races of 
steam rust, and oertain morphological characters, In 
addition to the single factor for resistance to bunt, 
there are several modifying factors’ acting in this 
cross. With two exceptions, the inheritance of the 
remaining oharacters is explained by simple 
Mendelian. 

S. W. Caney and W. R. Browns: Review of 
the carboniferous stratigraphy, tectonios and palmo- 
e of Naw Godt Wallet aad Gussie A 
scheme of subdivision is proposed for the Lower and 
Middle Carboniferous of New South Wales, embody- 
ing recognition of the fact that freshwater and 
marine sedimentation proceeded simultaneously in 
Viséan time. Many, if not all, the known ovcour- 
instituted with Queensland. The earth-movements 
which determined loci of sedimentation and affected 
late Devonian Kanimbla, the epi-Burindi Drummond 
and the late Permian Hunter-Bowen orogenies, with 
minor vertical movements at the close of Lower 
Burindi and Upper K: times. 

ADOLPH Boriiewr and A. L. CARRODUS : 
pe gpa gt Ri in Trichosurus vul 
as and as the result of the 
adininisieaiion of cations, TE E ee 


Australian opossum (Trichosurus vulpecula) 
no pigmentation in ita undevel g ipae 
hair on its ventral aspect is white. Injections 


of œstrone bring on development of the pouch, 

mammig ganda boone See Aad T Erie 

undango hypertrophy. A S grander 

pouch and forms a d brown 

Peper a die Testes ce Gone es wall te 

those around it become stained from a yellow to a 

dark golden brown. Similar changes were observed 

to occur under natural conditions, and they are oon- 

sidered to be connected with the sex life of the 
animal. 


Washington, D.C. 
National Academy of Sciences (Proo., 24, 497-528, 
Nov. 15, 1988). 
R. A. Bank and D. O. Coors: Partial self- 
in „Medicago satwa. Pollen is loss 


greater vandenoy to oollapeo than thois from Pioa. 
fertilization. 

J. G. Oarrsos: Mitotio behaviour of mduced 
chromosomal ts lacking spindle attachments 
Ce eee 

O. Stock: A titanothere from type Sespe of 
California. 

Bansana 8. Bonxs: Autosomal linkage in man: 
the recombination ratio between congénital tooth 
deficiency and hair colour. 

R. Counant: Remarks on Plateau’s and Douglas's 
problem. ; ° 
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[Moetings marked with an asterisk are open io the public.] (London : HM. Stationery Office.) ar Samer aaa = [1412 
Internasional] Tin 


Monday, January 16 
Univanstry oF Lumps, at 5.15.—Dr. J. Hammond, F.R.8. : 
“Fertility and Growth in Domestic Animals” (Cirve 
Behrens Lectures. avai ARS 
February 20 and 27 and March 18).* 


Tuesday, Janyary 17 - 

Evaawios Bocwry (at the Royal Society), at ai De 
Dr. Felix Tietss: “Eugenio Measures m ene mwd 
Reich”’.* 

UnNivaBSrry Corsan, Lowpoxn, at 5.80.—8ir Ambrose 
Fleming, F.R.S. : “History of the Thermionio ti 
at University College”.* 

Innumoratora Enamaanwa Soonurry, at 7.—Discussion 
on “Lighting in Relation to Air Raid Precautions”. > 


Wednesday, January 18 
Roxar Mionoagorioar Seater, at 5.80.—J. E. Barnard, 
“Towards the Smallest Living Things” 

(Presidential Address). 

Royvat Mwrmornotagicat Soommy, at 7.80.—Dr. B. A. 
Keen, F.R.S.: ‘Wheat Happens to the Rain ?” 

Roya Soourry or Arts, at 8.15.—H. L. Kirke: ‘Recent 
Progress in Television”. 


. Thursday, January 19 
DELL CoLLaaEN or Samnoma anD TmonxoLtoey (RoyaL 
SamooL or Mro), at 5.380.—Dr. J. Hammond, 
F.R.S.: ‘Animal ’ (succeedmg lectures on 
January 26 and February $ and 9).* 


Friday, January 20 
Royar Leetrrouriom, at 9.—Dr. Fraser Darling : 
Rona : _& North Atlantic Island”. 


“North 





Appointments Vacant 


Usivmnstrry RIDIR In IE, H RTIOROLOGT ee of 
Solense and The Academio U: of 
Tondon, Senate Hines Cl Guan wo a 
Office—The Under- 
Home, Kings- 


Socroary of Hats, BAB: Oa), Abr Mn Adastral 
way, W.C.2 (January $1). 
Laorvrmr It BIOLogy im the Central Technical College, Suffolk 
Sereot, Birmingham, 1 The Oaar Mduatioe Other: ege, fofo 
ena einer nae 
IF BIOCHIDONTRY the Otago University Medica] 
Bobool ihe High Cosmet ie Are peg Cntreretty Medios] 


(karoh 22). 
LECTURER IN HwG0ramEine in the Swansea Technical Oollage—The 
Director of Hducation, Hducation Department, Gufldhell, Swanece. 








Reports and other Publications 
(not ticlded in the monthly Books Supplement) 
Great Britain and Ireland 


Memoirs of the Brital? Astronominal VoL 34, Part 1. 
Who's Who in the Moon ; Notes on the Names of all Lunar 
adopted In 1085 the International Unton Pp 


PubHoations of the Research 
nat No: 82: Meecodenceion of Ti from, Alkalios = 
of Tin from hail Baute Boh ie, T By a. W. 
Heotzodaposidon a N. Bradshaw. Pp. H+18. Free. (Greenford : 
Th Research and Development Ooundll) 


and Development 
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. H+30. Free. Mo. 88: 
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Friends of the Hebrew Untversity of Jerusalem. Annual Report, 
1937-8. Pp. 28. SORES: Frida: of thio -Hebrew VIR 
Jerusalem.) 12 


ard 1+ +25 plates. 


: Medical 
E EE Beries, No. 232 Pan 
1037. Fp. PaA Matea EE HLM. Btaionery Omo.) lay 
(Department of Agriculture): Brainse 
Tascugh (Fisheries Branch). Report on the Sd Fone 
oe Tor 1007. igoe ea o parnom Bok Teo s 
Bes each cars 
ToT eo D Cabin: maiar Otto) ibid 
: Board of Education Hand-List of Short Titles 
ot y Bolenn (lary. 1: Alphabetical, 
Hdted by Dr. 6. O. Bradford. ¥ifth Pp. 202, (London : 
H.W. Statonery œ.) Qe. net. [1512 
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Maton: Ad 
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IV). VoL Fundamental Charac- 
in Differing Procedures in the 
of Services. Pp xvit+154 3s. Vol 2: V Byens 
of Pacing of, Chile Fae xvi+ ( A 
League of Nations; London. George eon aaa Ce 
Miscellancons Publications af the „e Ho, 
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46-+15 plates. 
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Planning for Constructive Defence 


HE strees rightly been laid in recent months 
upon moral rearmament is essentially the 
recognition that there must be some underlying 
moral basis and explicit code of values upon which 
we can take our stand in working towards a more 


tolerable human society. In addition, however, we, 


have been brought to realize the importance of 
visualizing the national economy and resources as 
a whole. The defence policy which is now im- 
peradive cannot be limited to the negative aspect 
of armaments and naval, military or air force 
orgahization. In addition, it must embrace 
positive effort devoted to removing causes of 
international friction and improving international 
relations, and also much of the work now directed 
to improving industrial efficiency, national health, 


social and economic conditions generally. It’ 


involves essentially industrial, social and economic 
strategy and tactics no less than naval or military 
strategy and tactics. : 

The dominant factor in determining this pro- 
found change has, of course, been the develop- 
ment of air transport as a weapon of war. In the 
face of this threat, the industrial cities of to-day 
have to develop the appropriate defensive measures 
in much the same way as the fortified city of the 
Middle Agesewas developed to meet the military 
dangers of those days. The essential problem is 
indeed that of so planning our industrial, social 
and economio life as to secure adequate protection 
against sudden aggression, while preserving, under 


normal oonditions, the maximum freedom of. 


enterprise and activity consistent with rapid 
adjustment to the demands of. a time of national 
emergency. We have to develop under the con- 
ditions of to-day a society that can mobilize in 
response to the threat of war as instantly and 
effectively as the burghers of the medieval town. 


oy 


This aspect of planning was frankly recognized 
in the recent presidential address to the Town 
Planning Institute delivered by Mr. J. E. Acfield, 
who stressed the significance of the necessity of 
considering not only the risks of air attack but 
also those questions of location of industry, 
transport and the like which have to be taken 
into account in planning and may be equally 
determined by defence policy. He pointed out 
that the recent emergency had decisively em- 
phasized the necessity for a National Advisory 
Board recommended in the report of the Town 
Planning Institute, and directed attention to the 
importance of recognizing trends in population 
occasioned not only by location of industry but 
also by changes in age distribution and the like 
due to the dedlining birth-rate. Similarly, a 
resolution on the planned control of the growth 
of London was moved by Sir Raymond Unwin 
at a conference of the Garden Cities and Town 
Planning Association. The resolution contemplates 
an authority which would control the location of 
new industries, preserve the remaining country 
within reach of London, guide development to 
existing smaller towns or well-designed new towns 
in the region and create a long-term plan for re- 
development in the centre. In discussing the 
project, Sir Raymond referred to the added 
urgency given to such problems by the necessity 
of protection from air raids, and the way in which 
planning could minimize risks. 

The need for concerted policy in this matter of 
defence has been significantly enforced by investi- 
gations in widely different fields. Evidence sub- 
mitted from time to time during the past year to 
the Royal Commission on the Distribution of the 
Industrial Population has indicated the necessity ` 
for some State control im this matter from the 
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point of view of the most effective utilization of 
yational resources, no leas than from considerations 
of defence, and the report when it appeara may 
well be expected to make some emphatic pro- 
nouncement on this point. The appointment of 
this Commission itself was largely due to the 
recommendation of Sir Maloolm Stewart’s third 
report as Commissioner of the Special Areas, that 
the further expansion of industry in Greater 
London should be controlled to secure a more 
even distribution of production in which the 


Special Areas might share. 


The same point of view has been taken by Sir- 


Maloolm’s successor, Sir George Gillett, who in his 
first report* insists that consideration of the social 
as well as of the economic effects of the trans- 
ference of industries lies near the root of the 
problem of the Special Areas. In his view, the 
Government cannot, especially since the intro- 
duction of tariffs and quotas, evade all respon- 
sibility for the location of industry. Social and 
strategic, as well as economic, causes are fast 
impellng the abandonment of the laissez-faire 
doctrine in this matter. 

Even more emphatically, however, have the 
events of the recent national emergency endorsed 


Sir Maloolm Stewart’s argument about control of ‘ 


the location of industry in Greater London. The 
Committee on Evacuation was appointed in May 
1988, but the report itself was only published in 
Novembert, when the state of emergency was over. 
No reader of this report oan be in any doubt as 
to the desirability of planning industrial location 
in future so as to diminish its vulnerability, or of 
the dangers to which unrestricted Soyeloprmeni in 
the past has now exposed us. 

The difficulties with which evacuation is attended 
are made perfectly plain by the Committee, which 
considers that, none the leas, the whole issue in 
any future war may well turn on the manner in 
which the problem of evacuation from densely 
populated areas is handled. Evacuation plans are 
no substitute for measures of active and passive 
defence, designed to enable production to be main- 
tained in time of war in the industrial areas, but 
some measure of evacuation of non-essential 
persons from the principal industrial areas must 
be faced both on the grounds of humanity and to 
relieve the situation in congested isdustrial areas. 


* of the Commissioner for the Spectal Areas i eugene 
Year onded 30th 1937. (Omd. ) Pp. 
mTw Comon: HM. ee = Be. Od. not. 
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Indeed the country will not be fully prepared 
against attack until the necessary organization 
has been established and schemes of evacuation 
worked out. 

In a covering memorandum to the pie the 
Home Secretary, Sir Samuel Hoare, indicates the 
Government’s approval of the recommendations 
of the Committee and particularly its concurrence 
in the principle of voluntary bat organized 
evacuation, as well as in that of accommodation 
of refugees under powers of compulsory billeting. 
While, however, the report clearly sh®ws that a 
scheme based on these lines is perfectly practicable 
and that adequate transport facilities appear to 


„exist, on many points of detail very much remains 


to be done, particularly in regard to billeting, if the 
anomalies and even absurdities exposed during the 
crisis of September last are to be avoided. Some- 
thing more than. a mere count of houses or 


population is required if billeting is not to become 


farcical or even have alarming repercussions on 


the health of the community. Again, evacuation 
can only be regarded as a palliative, and the 
recognition of its present necessity should stimu- 
late efforts directed to eliminate that necessity in 
future, whether by wiser location, of industry ‘or 
by the planning of towns and industrial areis so 
as to render them leas vulnerable. 

It should not be forgotten, moreover, that 
evacuation plans cannot be drawn up in isolation. 
They must form part of a considered and oo-ordin- 
ated plan for national defence. Unless, for example, 


‘plans conceived in peace-time take into scoount 


the probable effect of emergency demands- upon 
the population, not merely of the areas to be 
evacuated but also of those into which evacuation 
is to take place, the whole plan may break down 
at important points, or place intolerable strain 
upon particular localities or oommtnities. Evacua- 
tion, in fact, must be considered with the Govern- 
ment’s plan for a national register, whether volun- 
tary or otherwise, which undoubtedly, should yield 
important evidence to test the soundness of the 
evacuation plans in regard to district details. 
Moreover, man-power policy must involve more 
than the institution of a system even for securing 
the best utilization of the available resources in 
special skill and training or professional and 
technical Knowledge. It must alse have regard to 
measures which will ensure the continuance of the 
supply and that its quality is maintained. 

From whatever angle therefore this question of 
national defence is approached, the supreme 
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„importance of a definite and co-ordinated national 
policy which takes account of all the factors 
involved and transcends sectional interests or 
prejudiced views is unmistakable. The danger at 
the present-moment is that the impulse towards 
effective planning provided by the recent emer- 
gency may die out before it has been turned to 
tangible purpose. Further, in the absence of the 
elaboration and enactment of a definite policy of 


defence,*private or sectional interesta may embark 


on courses or policies which are inconsistent with 
the publiœ good; while public authorities left 


without adequate guidance, whether they do 


nothing but continue along existing lines or follow 
some unsatisfactory line, may increase unwittingly 
the obstacles to the execution of a boldly conceived 
national plan. 

In the face of this complex and difficult situation 
with its urgent call for a national plan, the oppor- 
tunity which a defence policy affords for oon- 
structive effort should not be overlooked. National 
defence has qualitative as well as quantitative 
aspects. It must not merely provide against ex- 
ternal threats to the existence of the nation. It 

must make positive contributions to its welfare. 
Aspolioy for defence must take account of social 
welfare as well as of armament production and 
aivil defence. National fitness in the widest sense 
is an indispensable element in national defence. 
Wisely conceived, a policy for defence will take 
aocount not only of physical training, nutrition, 
overcrowding, unemployment and other factors 
affecting the health of the nation. It will have 
regard also to many of the amenities of life which 
determine the mental and moral as well as the 
physical fitneas of the people. Planning, whether 


i R British Agriculture 


British Agriculture : 
the Principles of Future Policy. A Report of an 
Enquiry organized by Viscount Astor and B. 
Seebohm Rowntree. Pp. xx+469. (London, New 
York and Toronto: Longmans, Green and Co., 
Ltd., 1938.) 15s, net. 


S ok a eae of an inquiry, organized 
by Viscount Astor and Mr. Seebohm Rown- 
tree, into the economic structure of British 
agriculture. It deals comprehensively with the 


NATURE 


93 


civic or industrial, must be conceived: not merely 
to provide more effective protection against attack 
and more efficient use of the man-power and 
material resouroés of the nation, but also to 
preserve the amenities of countryside, flora and 
fauna. It involves a land policy which will safe- 
guard no less against the blunders of the past 
which have increased vulnerability than against 
the further destruction of national assets and 
amenities. It may well involve, too, an examina- 
tion of the functions of local government and 
national administration and of the size of operating 
areas, if causes of inefficiency are to be eliminated 
and obstacles to a national policy overcome. 

Nothing would indeed be more short-sighted 
than a policy for defence which restricted or 
warped educational development or those ideals 
of individual freedom of. thought and ‘oriticiam 
which are rightly cherished in a democracy. A 
defence policy must appeal to the highest ideals 
if it is to claim support, and for this reason alone 
it will be inadequate unless it offers also construc- 
tive effort towards international peace and good 
will, by working towards the removal of causes of - 
international friction. Here indeed is work for educa- 
tion both within and without the frontiers of a 
State. The development of a national defence 
policy on such lines under the stress of the recent 
emergency may give us the stimulus to a plan and 
a concentrated effort which will overcome alike the 
obstacles and the threats which sectional or private 
interests have so long opposed in such diverse 
fields as road transport, building, town planning, 
national parks, nutrition and health to measures 
the desirability of which in the national interest 
has long been beyond dispute. 


1 


main aspects of the agricultural problem, and 
although its chapters are rather unequal in quality, 
it provides a valuable addition to agricultural 
literature. 

The volume is divided into five parts. In the 
first of these the authors examine the possibility of 
increasing agricultural production by curtailing 
imports. After considering the issues involved, they 
consider that protective measures should be 
limited so far as possible to sdburing reasonable 
stability for home producers and to averting 
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disastrous price fluctuations. In their opinion the 
future development of the industry should depend 
on increased production of ‘health foods’; such as 
milk and vegetables, for which farmers in Great 
Britain enjoy natural ion. They also 
consider that the industry should be assisted by 
the State in ways likely to promote the supply of 
these foods, to increase efficienoy in both-production 
and marketing, and to presarve the fertility of the 
soil. They then examine the economic causes 
underlying the changes whioh have occurred in 
` agricultural production in Great Britain during 
recent years. 

Part 2 discusses in detail the economics of crop 
production, and contains chapters on grass, grain 
crops, roots and sugar policy, feeding stuffs, 
potatoes and hops, vegetables and fruit. Part 3 is 
concerned with livestock and livestock products. 
In this section there are chapters on cattle, sheep, 
pigs, poultry, milk production, and milk marketing. 
Part 4 deals with the personnel and organization 
of the industry, and discusses the problems of 
agricultural labour, smallholders, farmers, agricul- 
tural credit, landlords, and research, education and 
advice. Each of these chaptars is packed with 
interesting information, although sometimes they 
are marred by wrong emphasis and factual 
inacouracies. 

in this respect, the chapter on milk is partioularly 
unfortunate. For example, the effects of deprecia- 
tion on milk production ooste are considerably 
exaggerated, and the question of increasing the 
herd life of the cow, on which great emphasis-is 
placed, is less important than that of increasing its 
general health. Of course the first condition is 
likely to follow from the second ; but, owing to the 
more rigorous selection necessary in an attested 
herd, it is improbable that depreciation will be 
reduced, at least in the early stages of a oleaning-up 
policy. Moreover, depreciation at the moment 
represents only some 10 per cent of the total costa 
of milk production, or ld. per gallon of milk 
produced. Again, there is no sound evidence to 
suggest that in ordinary farming practice high 
herd mortality is positively correlated with high 
yields. In fact the Cambridge investigation 
quoted in the report indicated that there was 
, little difference in wastage between high- and low- 
‘yielding herds. 

Further, when the authors state that there has 
been over-much propagénda in favour of high 
yields, it must be remembered that the yield of 
3:5 gallons per day, or nearly 1,300 gallons im 
the year, at which they olaim the dairyman 
obtains highest economio efficiency, is reached by 
comparatively few cows, while-more than half the 
herds in Great fritain have an average yield of 
lees than half that amount. In practice, therefore, 
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the choice is not between yields of, say, 1,300-1,500« 
gallons but probably between yields of 600—800 
gallons. It would also be difficult to substantiate 
the statement that, on the average, milk yields 
fall by two-thirds following an outbreak of oon- 
tagious abortion, while it is surely inoorrect to 
measure the trend in yield per cow by two seta of 
figures so different as the agricultural returna for 
1908 and the Oxford Report on Milk Production 
Coste for 1938. 

Part 5 contains the conclusions. Stated briefly, 
these are as follows. As the State, through its 
system of social services, accepts resposaibility for 
the education and health of the people, 80 also 
should it accept responsibility for their nutrition. 
A policy of improved nutrition would enable a 
large morease in the production of health-proteotive 
foods, and particularly of milk, to be undertaken 
by the British farmer. The milk industry would, in 
fact, form the central feature of the suggested 
new policy. 

The report recommends that the milk industry 
be removed from producer control, and organized 
in some form of public utility ; that retail prices 
should be decontrolled, and that steps should be 
taken to improve methods of production and 
distribution. The authors also emphasize the need 
for propaganda to increase consumption, and the 
continuation and increase of suPeidies from the 
State in order to supply milk to special categories 
of consumers. They have beén impreased by the 
increasing inability of landlords to supply the 
industry with long-term oredit, and in consequence 
recommend the formation of regional land improve- 
ment commissions empowered to buy agricultural 
land requiring long-term’ capital improvement. By 
this method the State would gradually éxtend its 
function as landowner and would be in s& position 
to influence the evolution of agricultural holdings 
in directions whioh seemed desirable. 

Emphasis is also laid on the need for schemes of 
livestock and crop improvement, for agricultural 
research, and for improved social conditions in 
rural areas. The authors recognize the necessity of 
subsidizing British agriculture, but they prefer, 
and rightly, that the principle of comparative 
advantage should be adopted within the framework 
of State subsidies, and that publio money should 
be spent on the production of commodities which 
will most benefit the community as a whole. They 
also believe that any form of price guarantee 
should be designed to limit loss rather than to 
ensure profit. 

Although many of their conclusions are likely 
to prove unpopular with the farming community 
of Great Britain, the authors are to be congratulated 
on their courageous handling of a very complex 
problem. 
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Advances in Analytical Chemistry 


(1) Qualitative Analysis by Spot Tests: 

Inorganic and Organic Applications. By Prof. 
Fritz Feigl. Translated from the latest German 
edition by Dr. Janet W. Matthews. Pp. ix+400. 
(Amsterdam : Nordemann Publishing Co.; Lon- 
don: Crosby Lockwood and Son, Ltd., 1937.) 
30s. i 


e 
(2) Mikroanalytische Nachweise anorganischer 
Ionen: 
Ausführung und Reaktionsbilder. Zusammen- 
gestellt von Gerhard Kramer. Pp. viii -+ 36 -+ 8 
plates. (Leipzig: Akademische Verlagagesellsohaft 
m.b.H., 1937). 5.60 gold marks. 


(3) The Analytical Chemistry of Tantalum 
and Niobium : 

the Analysis of their Minerals and the Application 
of Tannin in Gravimetric Analysis. By Dr. W. R. 
Schoeller. (Published under the auspices of the 
Society of Public Analysta and Other Analytical 
Chemists). Pp. xvi+198. (London: Chapman 
and*Hall, Ltd., 1937.) 21a. net. \ 


(4) Quantitative Analysis ; 

By Prof. W. C. Pierce and Prof. E. L. Haenisch. 
Pp. xi+412. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1937.) 
15s. net. 


CPA NHTTOUGH ‘spot’ methods of analysis are 
beginning to find their way into text- 
books, yet Prof. Feigl’s treatise is still the standard 
work on the subject, and by far the moat complete 
exposition of it. Consequently, it is a matter for 
congratulation that the practical section ef the 
latest (1935) edition (reviewed in NATURE, 136, 
89; 1935), has been translated into English. The 
theoretical portion is to be published separately 
in the future. This English edition is, in some 
measure, an advance on the original, for it has 
been brought up to date both by revision and by 
the imolusion of the most recent work of the 
author and his collaborators. The majority of 
these new teste relate to the detection of organic 
compounds or groups, so that this section now 
covers a wide field. 
Dr. Matthews has succeeded admirably in her 
Tole as translator, and one would scarcely have 


detected that it was a translation but for the use’ 


that is made of certain German forms, such as 
iron (IIT) chloride instead of our ferric chloride, 
and that the various publications cited are abbrevi- 
ated as in the Chemische Zentralblatt. The text 


contains a number of errors and misprints, some 
of which have been carried over from the original, 
while others have been introduced during trans- 
lation. Fortunately, it is only occasionally that 
mistakes are found in thb actual description of 
the methods of carrying out the teste, and these 
are fairly easily detected from the accompanying 
discussion or from the lista of reagents. 

The simplicity of ‘spot’ testa and the ever-widen- 
ing range of their usefulness are such as to render 
this treatise worthy of study by all English- 
speaking investigatora who have anything to do 
with chemical analysis. 

(2) Dealing also with qualitative micro-analysia, 
this little volume describes testa which are suitable 
for carrying out with the aid of a microscope. The 
author has oonfined himself to the detection 
of the more common ions, and has chosen reactions 
that give rise to crystalline forms easily detected 
or having distinctive colours. He has carefully 
described the best method of performing these 
tests in order to secure definite resulta, but, for 
this purpose, he has employed pure chemicals and, 
in Many cases, in given concentrations ; whether 
such favourable results are obtainable under the 
variable conditions to be expected in ordinary 
analytical work is doubtful. : 

The tests described by the author are carried 
out after the usual group separations have been 
made and, even so, many of them require further 
separations inside the groups. Thus cadmium is 
identified either as oxalate or as the double 
chloride with rubidium chloride: in each case a 
prior removal of copper is necessary. Similarly, 
antimony must be separated from arsenic, man- 
ganese from zinc, nickel from cobalt and calcium 
from strontium. The tests are, therefore, mostly 
confirmatory ones, and are neither so specific nor 
80 elegant as those oarried out on filter paper or 
spotting plates. Nevertheless, there is great scope 
for the use of the microscope in qualitative analysis, 
and this monograph, which is well illustrated with 
many photomicrographs, will serve as a useful 
introduction to what can be a most fascinating 
study. 

(3) The quantitative separation of tantalum 
and niobium has been attempted by many chemista 
during the past hundred years, but it is only 
recently that’ Dr. Schoeller and his oo-workers 
have suoceeded in achieving acceptable resulta. 
The monograph under review describes the 
methods they have adopted, nof only in estimating 
these elementa in the presence of each other, but 
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also in effecting separations from other metals, 
particularly those which occur in mineral associa- 
tion with them. The difficulties of the problem 
have been due partly to the chemical similarity 
of niobium and tantalum but more particularly 
to the ease with which their hydroxides, as well 
as those of certain other earths, can lose their 
specific behaviour when in admixture, by adopting 
the properties of the major constituent of that 
mixture. This phenonienon is attributed by the 
author to the structural simi of the hydrated 
oxides when produced by hydrolytic precipitation, 
so that the primary sol particles of the colloidal 
precipitate are heterogeneous, being formed in a 
manner not unlike that of a mixed 

The volume is well produced and excellently 
written. The various methods are clearly and 
concisely described and are illustrated by numerous 
tables indicating the results obtained by the author 
in the different separations. 'There are also interest- 
ing chapters on those compounds of tantalum and 
niobium which are analytically important, on the 
chemical composition of minerals oontaining 
earth-acids and on the use of tannin in other 
analytical investigations. In addition, there is a 
section on the qualitative analysis of these metals, 
and a summary of the original papers on which 
the text of the monograph is based. . 
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(4) This text-book, although compiled for first- 
year university students, covers a wide field, while 
some of the theoretical matter is quite advanced. 
The work is divided into four sections, the first 
of which deals with the usual fundamental prin- 
ciples, the use of the balance and the errors and 
precision of chemical analysis. The second part 
deals with volumetric analysis, this being treated 
at some length and in a very comprehensive 
manner. The different procedures are simply and 
clearly described, while often there are appended 
notes which connect theory- with practice or 
emphasize the precautions that must be observed. 

The part on gravimetric analysis, introduced by 
an excellent chapter on the theory of precipitation, 
oorftains comparatively few exercises, the intention 
of the authors being to illustrate the various types 
of methods rather than to provide schemes for the 


‘analysis of many elements. This section concludes 


with a description of the complete analysis of lime- 
stone. Part 4 deals briefly with special methods 
such as electrodeposition, electrometric titrations, 
colorimetry and the use of physical methods in 
analysis. There are the usual tables, while the 
text is also liberally besprinkled with questions 
and problems. Like many other American publica- 
tions, it is excellently printed and attractively 
bound. £ G. R. D.. 


Exploring in Central Asia - ` 


The Silk Road 
By Sven Hedin. Translated from the Swedish by 
F. H. Lyon. Pp. viii+322+431 plates. (London : 
George Routledge and Sons, Ltd., 1938.) 18s. net. 
| Ge 1935, towards the end of the journey chronicled 
in this volume, Dr. Sven Hedin marked the 
fiftieth anniversary of his departure on his first 
journey in Asia, to the exploration of which he 
has devoted his whole life. In congratulating him 
on the unimpaired energy and courage which 
enabled him to endure the hardships and dangers 
of Sinkiang in a state of civil war, we add our 
felicitations on the oconfidenos and respect for his 
charactér and achievement shown by the Chinese, 
notoriously suspicious of foreign men of science, 
which induced. their Government to entrust him 
with a mission of, to them, signal importance. 

The expedition into Sinkiang here recorded 
started in the autumn of 1933. It was the outcome 
of certain suggestions made by fhe author ii 
relation to the position in Sinkiang, the last 
remaining ef the outlying provinces of the Chinese 
Empire. In conssquence, he was invited by the 
Chinese Government at Nanking to plan and survey 


motor roads into the heart of Sinkiang across the 


“Gobi Desert, one of the measures he had suggested 


to preserve and consolidate the influence of the 
Chinese Government in the provinoe. 

Dr. Hedin’s decision as to the most suitable 
route fell upon the old Imperial road across the 
Central Asistio tract, the so-called “Silk Road”— 
the title apparently is modern, and due to von 
Richthofen—which had been first traversed more 
than two thousand years ago, and in its total 
length of six thousand miles from China to Tyre, 
had been, as the author puts it, “from a cultural- 
historical standpoint the most significant oon- 
necting link between peoples and continents that 
has ever existed on earth”. By adopting this 
route it was calculated that a journey to Urumchi, 
which took a caravan three months, could be 
accomplished in ten to twelve days. 
` Of the author’s adventurous journeys, this latest 
was the most dangerous and nerve-racking. The 
outward journey to Etsin-gdl was not without 
its incidents; but although they caused delay, 
and also anxiety, they were such as might be 
expected to happen on a journey by car and lorry 
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- in early winter over rough tracks and frozen rivers. 
When, however, the party crossed into Sinkiang, 
which, so far as they had been able to ascertain, 
was reported ‘quiet’, they found themselves in- 
volved in the struggles of two opposing forces, of 
which one, that of the Mahommedan Tungan 
leader, was at the point of defeat. They were 
imprisoned by both forces in turn, and came 
within even lees than the proverbial hair’s breadth 
of being shot. They were detained so long at 
Urumi, the turning point of their journey, that 
an expedition, which had been planned to take 
eight momths, was prolonged to eighteen. The 
return from Urumohi, including time which was 
spent in surveying the “Silk Road” and at other 
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necessary halta on the way, occupied only fifty- 
three days. 

Dr. Hedin describes the outward and return 
journeys with his customary attention to relevant 
detail, but his reflections on the general situation, 
illuminating in their bearing on ita development 
since his book was first published in Sweden in 1936, 
tend to overshadow the interest of his topography. 
In view of the Russian economico and political pre- 
dominance in the province, the author thinks that 
Sinkiang will be the field of the stanggle between 
Russia and Japan for predominance in the East. 
China, which has endured for four thousand years 
without any outstanding military achievement, 
will, he holds, survive present trials. 


An Exposition of Marxism 


The Marxist Philosophy and the Sciences 
By Prof. J. B. S. Haldane. Pp.-183. (London: 
George Allen and Unwin, Ltd., 1938.) 5s. net. 
PBF. J. B. 8. HALDANE is, by his own 
confession, a recent convert to the philosophy 

of Marx, and with the characteristic zeal of the 
convert wishes’ others to share his faith. If it is 
necessary or useful for scientific workers to have 
an explicit philosophy, Marxism is oertainly more 
stimulating than the various brands of positivism 
that have been popular. It does at least suggest 
that scientific knowledge is important. Prof. 
Haldane begins with a brief general sketch of 
Marxism. He then discusses a number of present- 
“day problems, mathematical, physical, biological 
and sociological, on this basis. He quotes a number 
of excellent comments that were made by Engels 
on the science of his day and are still relevant and 
illuminating. ; 
As usual, Prof. Haldane displays an astonishing 
encyclopedic knowledge of science, and is interest- 
ing and lucid—except for one point. He does not 
succeed in dispelling the fog that surrounds the 
uses of the term ‘dialectic’. The mildest use seems 
only to imply that in any complex system of 
things, people, or thoughts, opposing forces or 
tendencies are at work, so that processes are likely 
to oscillate first one way then another between 
extremes. The flercest use seems to mean that 
Marxist opinion is always right, even if it is 
wrong, because it is dialectical, and everyone else’s 
always wrong, even if it is right, because it is not 
dialectical. 

Hegel’s dialectic, taken as a description of the 
psychology of thinking in terms of a Heraolitean 
‘strife of opposites’, is not without value. -As a 


statement of what is logically valid for thought it 
rests upon a misuse of such terms as ‘contradiction’ 
and ‘negation’ and therefore is confused, if not 
entirely wrong. Hegel tried to display the universe’ 
88 @ product of thought and this was, as many 
suppose, a fatal error. Marx tried to correct the 
error by inverting the Hegelian method. He 
treated thought as a product of human, activity 
within a universe that is in itself other than 
thought. This may be an improvement: but he 
took over the Hegelian dialectic, inverted but 
retaining its inherent confusions. Heraclitus, who 
lived before logio had been invented, may be 
pardoned for stating his doctrine of ‘the strife of 
opposites’ without regard for logical rules, but his 
modern followers ought not to claim so much 
licence. In particular, the advocates of dialectic 
ought not to use the logical fact that every pro- 
position has one contradictory and one only, to 
infer that in any situation there can be only two 
opposed tendencies or processes, whereas there 
may be many. The doctrine that the course of 
human history can be predicted rests on this 
assumption, and might be true if it were valid. 
In some instances the assumption may be harm- 
leas, but it is at best an over-simplification and a 
hindrance to olear thinking. Another source of 
difficulty is the notion that double negation has 
some mysterious virtue unknown to strict logio. 
This is perhaps leas a review of Prof. Haldane’s 
book than an attack on dialectio. But while its 
dialectical oorffusions remain, the Marxist philo- 
sophy can scarcely be as helpful to solentific 
workers, or anyone, as the author would wish it 
to be. Possibly he is the man fo put them right. 
i A. D. R. 
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A Catalogue of the Ammonites of the Liassic Family 
Liparoceratide in the British Museum (Natural 


History) 

By Dr. L. F. Spath. Pp. ix +192 +26 plates. (London : 

British Museum (Natural History), 1938.) 30s. 
work has a much wider significance than 
might be inferred from the fact that it deels 
with only one family of ammonites, and that a com- 
paratively short-lived one. Unlike most writers on 
ammonites, the author attaches but little mportance 
to phylogeny which is based on the evidence of 
Pfevious work on the family Liparo- 
ceratids has been done by Hyatt, Buckman, and 
Trueman, and their conclusions rest mainly on the 
assumption that the phylogeny of an ammonite may 
be seen in its ontogeny. According to these authors, 
the evolute capricorn Li ids were ancestral 
and gave rise, through the dimorphs, to the involute 


sphesrocones. -, th 
In the view now put forward by Spath this order 
of evolution is entirely ee ins that 
the mare or less involute (closely coiled), often 
sphmrocone, Liparoceratids are ancestral to the mare 
evolute (dimorph) forms, and that these in turn gave 
rise +o the capricorns, which are the most evolute 
Liparoceratids. This`order of evolution is borne out 
by the succession which, owing largely 
` to the work of Dr. W. D. Lang, is now known in 
much greater detail than hitherto, and shows that 
there are no capricomms among the early Liparo- 
ceratids. 
In his systematic and phylogenstic work, Spath 
relies mainly on resemblances in the characters of 
the adolescent and adult stages, on the existence of 
passage forms, and particularly on the order of 
appearance in time of different ammonites. He con- 
uders that the value of small differences in the 
suture line has bean greatly over-rated; that the 
position af the siphuncle in the early stages of 
development is too variable to be of importance ; 
and that too much streas has been laid on the oan- 
figuration of the earliest whorls. He shows that new 
characters often appeared in the younger stages of 
development, and, ss evolution proceeded, spread to 


later whorls. 
The numerous and excellent illustrations will 


enable readers to follow in some detail the author's 
views on the evolution of the Liparoceratide, and 
the gloasary of technical terms will be of value to 
those who have not made a special study of this 
group of fossils. 


Fernsehen: 
Fernsehtechnik. Vortrage von M. von Ardenne, Dr. 
F. Banneitz, Dr. E. Brüche, W. Buschbeck, Prof. 
Dr. A. Karol, Dr. M. Knoll, Dr. R. Moller, Prof. 
Dr. F. Schröter. Herausgegeben von Prof. Dr. Frits 
Schröter. Pp. vit+260. (Berlin: Julius Springer, 
1987.) 21 gold marks. 
N the autumn of 1986 the German Society of Electri- 
cal Engineers (Elekérotechnischer Verein) and, the 
German Post Office arranged & course of lectures on 
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television at the Technische Hochschule, Berlin. > 
These lectures were intended to give to a technical 
audience an introductory survey 

The present book is based on this course and oon- 
tains the oontributions of the various lecturers 
(most of them well-known specialists in their subjects) 
in abstracted form. The book covers the ground very 
well. It deals not only with the electron optical 
systems of television, but devotes also adequate 
space to the mechanical systems. It pays special 
attention to the problem of transmitting television . 
signals by radio or by cable and also contains a 
chapter on large-soreen television. 

The treatment of the subject by the various con- 
tributors is as & rule clear, though naturally concise ; 
and the essential points are well brought out. The 
only notable exception is the discussion of the optical 
efficiency of mechanical scanners, where some vague 
statements are made. 

The book is a valuable addition to the few existmg 
text-books on the subject, though its main use to 
English workers will be as an account of German 
tendencies and the state of development Pe ki 
the end of 1986. 


The Principles of Soil Science 

By Prof. Alexius A. J. de Sigmond. Translated from 
the Hungarian by Prof. Arthur B. Yoland ; tranala- 
tion edited by G. V. Jacks. Pp. xiv +862+4 plates. 
cae Thomas Murby and Co., 1988.) 228. 6d. 


F. DE SIGMOND’S “Altélanos Talajtan” has 

been translated into English and adapted by 

ing the sections on soil physica and micro- 

biology from the agronomy section, and other material 
of only local interest. 

Part 1 deals with soil genetics. The chemical oom- 
position of rock-forming minerals is not given, the 
author stressing the point that it is the chemically 
weathered part that is of particular significance in 
soil formation and the development of soil character. 
The relative influence of soil-formmg factors is fully 
discussed and the effect of climate on soil develop- 
ment well portrayed. In the agronomy section the 
chemical properties of soils are described and their 
method of presentation leads logically to the system 
of classification adopted. 

The mam section of the book—soil systematice— 
is treated from a novel aspect, as the classification 
is based on the resulta of leaching experiments. It 
is fully comprehensive, is based on the characteristics 
of the soil and in addition is claimed to depict the 
genetic and dynamic character of the soil. Twenty- 
five soil orders are described and each is subdivided 
into main types of which the eight in soil order XT 


for the mapping of small areas and the dissemination 
of useful advice to farmers in the form of practical 
soil mape showmg one variant each, for example, 
need for lime, pH values, manurial requirements, 
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Physics and the Physicists of the Eighteen Seventies* 
By Sir Ambrose Fleming, F.R.S. 


i 1874 the Physical Society of London was 
founded by a well-known physicist, Prof. 
Frederick Guthrie. The first meeting of the 
Society was held on March 21, 1874, in Guthrie’s 
lecture room in the Science Schools, South 
Kensington, and by his great kindness I had the 
privilege &f reading the first paper to the members, 
the subject being ‘The New Contact Theory of 
the Galvanic Cel”. 

Let us then take a glance backward at the state 
of phyaioa in the years 1870-1880, and the men 
who were foremost in advancing it. We may 
divide them into two broad classes. There were 
first a few who were highly competent mathe- 
maticians and conformed to the model of Newton 
in being able not only to wield the powerful 
weapon of mathematical analysis but also were 
competent experimentalists. In Great Britain at 
that time this class was chiefly represented by Sir 
George Stokes, Lucasian professor of mathematics 
in the University of Cambridge, by Sir William 
homson, who had held the ohair of natural 
philosophy in the University of Glasgow since the 
time when he was twenty-two years of age, and 
by his enormous knowledge, brilliant e imental 
researches and practical inventions held a foremost 
place in universal opinion as a physicist. Then 
next by James Clerk Maxwell, who, even as an 
undergraduate, had made notable contributions 
to mathematics and physics. He had trans- 
lated Faraday’s physical conceptions into mathe- 
matical language, explored the phenomena of 
colour, laid firm the foundations of the kinetic 
theory of gases and made important measurements 
of the viscosity of air. He had held professorships 
of natural philosophy at Aberdeen and King’s 
College, London. In 1865 he had resigned this 
latter appointment and retired to his Soottish 
estate at Glenlair to engage in writing his great 
treatise on “Electricity and Magnetism”. 

Peter Guthrie Tait was then profeasor of physica 
in the University of Edinburgh. As a mathe- 
matician he had inherited the mantle of Sir W. R. 
Hamilton, the inventor of quaternians, but Tait 
also made many very important contributions to 
experimental physics. Then-in the same rank of 
great mathematical physicists, we had in Germany 
Helmholtz and Kirchhoff ; in France, Cornu, and in 
the United States, Willard Gibbs. On the other 
hand, there were many eminent physicists who, 


“From en address deitvered before the Physical Society on 
January 18%. 


like Faraday, had not much mathematical know- 
ledge, but attained their results purely by experi- 
mental work. Among these in the eighteen 
seventies, John Tyndall was one of the most 
popular. He had very great abilities as an ex- 
ponent of science. J. P. Joule had mado the most 
valuable contributions to physical measurements 
by his proof of the so-called Joule’s law in electricity 
and in his determinations of the mechanical equiva- 
lent of heat. A reprint of Joule’s scientific papers 
was issued by the Physical Society m 1884. 

Very prominent in this group was William 
Crookes. He had, like many of the experimental 
physicists, begun as a chemist. Crookes discovered 
by spectrum analysis the element thallium, and 
had isolated the metal and determined its atomio 
weight. Crookes had then turned to research on 
electrical discharge in high vacus. He had im- 
proved methods of vacuum technique and had 
rediscovered many important facts concerning 
electric discharge in high vacua noticed by Hittorf, 
Puluj and others. Finally he devised the light-mill 
or radiometer. 

Another of this group was J. H. Gladstone, the 
first president of the Physical Society, and he also 
was first of all a chemist and latterly an experi- 
mental physicist. His work on refractivé indices 
was of special importance. Neither must we omit 
to mention in this group the name of Frederick 
Guthrie, who made several very important 
additions to physical knowledge. Other experi- 
mental physicists of that date were R. B. Clifton 
at Oxford, W. Grylls Adams and G. Carey Foster 
in London, Balfour Stewart in Manchester. Prior 
to about 1886, there were in Great Britain scarcely 
any laboratories properly equipped for research or 
teaching in physics. 

The necessity for quantitative work, especially 
in electricity, had been emphasized by the technical 
advanoes in telegraphy. In 1856, a far-seeing man, 
Cyrus Field, had conceived the idea of a trans- 
Atlantio submarine cable to unite Great Britain 
and the United States, and had formed a company 
in 1856 to undertake it. But the question at onoe 
presented itself whether signals could be sent 
through such a long cable quickly enough to enable 
a sufficient ineome to be earned to pay the interest 
on capital and also the working expenses. Faraday 
had been consulted, and pointed out that such a 
submarine cable was a large condenser or Leyden 
jar, but he thought signals might be sent through 
it sufficiently quickly to make it pay.. 
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Here we see the immense power of mathematical 
analysis guided by correct physical ideas. In 1855 
William Thomson, then a young professor, sent 
a paper on the theory of the electric telegraph to 
the Royal Society. Assuming the cable to have 
certain resistance and also electrostatic capacity 
per mile, he proved that when a steady electro- 
motive force was applied at one end the outcoming 
current at the other rose up gradually according 
to a certain curve of arrival. Tho time taken to 
reach a certain current strength was directly pro- 
portional to the square of the length of the cable 
and directly as the product of the resistance and 
capacity per mile of the cable. This showed that the 
right method for signalling was to have as sensitive 
a detector as possible at the receiving end and to 
use the lowest possible applied electromotive 
force at the sending end. Thomson had mean- 
while invented and made his sensitive mirror 
galvanometer for cable signalling. 

By 1865, three Atlantic cables had been laid and 
lost. But in 1866 success finally crowned the efforts 
of the promoters and a fourth cable was made and 
laid and the 1865 cable raised and repaired. Thus 
two complete Atlantio cables effected communica- 
tion between England and the United States, 
which were worked with Thomson’s instruments. 
In 1870, Thomson invented his remarkable syphon 
recorder to receive and print cable messages, and 
this has remained to this day the standard instru- 
ment for all cable reception. 

Thus the year 1870 saw the practical achieve- 
ment of submarine telegraphy acoomplished and 
the invention of the instruments needed for work- 
ing. From that time the making and laying of sub- 
marine cables became a particularly British industry. 

But the same year (1870) witnessed another 
` event of great importance with regard to physical 
research, namely, the founding of the Cavendish 
Laboratory at Cambridge. Although some attempts 
had been made to foster physical research there, 
the University was without means to provide for 
it. In October 1870, the seventh Duke of Devon- 
shire, then Chanoellor of the University of 
Cambridge, sent a letter to the Vice-Chancellor 
offering to defray the cost of erecting and equipping 
a physical laboratory in the University. This 
Mmunificent offer was gratefully scoepted. In 
March 1871, Maxwell was elected as the first 
Cavendish professor of physios. The building of 
the Laboratory was completed early in 1874. A 
year before, in 1873, Maxwell had published his 
great treatise on “Electricity and Magnetism”, and 
physicists everywhere were trying to master the 
new ideas he had introduced into the subject. He 
had emboflied in it his earlier work of expressing 
in mathematical Faraday’s ideas of lines 
of electric and magnetio force and of the dielectric 
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as the true seat of the energy involved. He had 
also included in the second volume a reproduction 
and exposition of his great paper sent to the Royal 
Society in 1864 on “A Dynamical Theory of the 
Electromagnetic Field”. In this paper he had 
shown that electric and magnetic effecta are prop- 
agated through space with a velocity equal to that 
of light in the medium and had foretold the exist- 
enoe of the electromagnetic waves now utilized to 
give us radio-telegraphy and telephony. 

After Maxwell’s death in 1879, I remember that 
an eminent mathematician, Sir W. D. Niven, said 
to me that he regarded this paper with its wonder- 
ful originality and power to be one of the greatest 
productions of the human mind. 

In his introductory lecture given by Maxwell 
in October 1871 on his installation as Cavendish 
professor, he had expressed his ideas of the aim 
and functions of the Laboratory. He did not 
contemplate ita main use to be that of training 
undergraduate students in the repetition of experi- 
ments described in text-books, but that its prin- 
cipal object should be quantitative measurements 
and the production of new knowledge by research 
by post-graduate or other students. Very mag- 
niflcently has this ideal been held in view by 
Maxwell’s successors in the chair. 

Another event in the year 1870 which had gn 
influence on physical research was the taking over 
by the State of the telegraph system in Great 
Britain. Up to that time, land telegraphy had been 
conducted by several public companies each with 
its special area of operations. This of course 
greatly limited the use of the electric telegraph. 

The Government of that day passed Acts of 
Parliament in 1868 and 1869 entitling it to buy 
out, take over, and place under the General 
Post Office all telegraphic work in Great Britain. 


, At the same time, it was greatly extended and 


the country overlaid with a network of telegraphio 
wires enabling communications to be made be- 
tween all places where there was a post office. 
This called for the production of practical standards 
of the electrical units such as the ohm, the volt, 
the ampere, the farad, and acourate methods of 
electrical measurement. A British Association 
Committee had constructed a number of oails of 
wire of various alloys the resistance of each 
of which was asserted to be at certain marked 
temperatures equal to 10° absolute units of 
resistance on the electromagnetio system. These 
had been deposited in the Cavendish Laboratory. 

When I went up to Cambridge in October 1877 
to work in the Cavendish Laboratory, Maxwell 
suggested to me to undertake the work of oom- 
paring these coils and ascertaining from them their 
resistances at certain temperatures and hence the 
most probable value of the B.A. Unit. 
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For this purpose I devised a special form of 
Wheatstone’s bridge which was described to the 
Physical Society in 1880. I prepared, as the result 
of about two years work, a chart showing the 
variation of resistance with temperature of each 
of the coils. The true absolute values of these 
were determined later on (after Maxwell’s early 
lamented death in November 1879) by Lord 
Rayleigh, who was Cavendish professor until 1884. 
This B.A. Unit proved to have an electrical 
resistance of 0-9867 x 10° centimetres per second 
or leas than a true ohm of 10° cm./sec. 

Part ofeMaxwell’s work during the last years 
of his life comprised the editing for publication of 
the unpublished electrical researches of the Hon. 
Henry Cavendish (1781-1810). Cavendish was an 
experimentalist of great ingenuity, and with the 
most rudimentary apparatus carried out important 
researches. Maxwell repeated with similar appar- 
atus all Cavendish’s results. Among other things, 
Cavendish anticipated Faraday’s discovery of 
specific inductive capacity and made researches 
to find out if the law of electrical attractions or 
repulsions varies in any sensible degree from the 
inverse equare of the distance. Maxwell carefully 
repeated these with improved apparatus and 
found that the index deviated from 2 by not 
mpre than wg, either way. Cavendish made 
measurements Sf the comparative electrical resist- 
anoo of various materials by taking the shock of 
a Leyden jar through a oertain length of each 
material and adjusting the lengths until the shoaks 
were estimated to be about equally painful. Most 
of the workers in the laboratory were called upon 
at various times to act as ‘shock meters’ in Max- 
well’s repetition of Cavendish’s experiments. 

Maxwell’s lecture experiments were always 
marked by great ingenuity, and he oould give 
copious new information on even the most familiar 
scientific facta or discoveries. In conversation he 
was often difficult to understand by reason of & 
certain paradoxical and humorous mode of speech. 

No mention of Maxwell’s work would be oom- 
plete without a brief reference to his other writings, 
written in the eighteen seventies. He published a 
treatise on the “Theory of Heat” which had all 
the characteristics of lucidity and novelty which 
marked his authorship. In it he gave the elements 
of the science of thermodynamics and the ocon- 
tributions to it made by Carnot, Clausius, Willard 
Gibbs, Rankine and W. Thomson. His other small 
book “Matter and Motion’ was a delightfully 
interesting small treatise on dynamics. It was 
re-edited with some additions after. Maxwell’s 
death by Sir Joseph Larmor. In addition to this 
he wrote many articles for the ninth edition of the 
“Encyclopedia Britannica”, and in 1878 gave a 
memorable lecture on ‘‘Molecules” to the British 
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Association at Bradford, parts of which have bean 
often quoted. 

We must now return to consider the work of 
Sir W. Thomson (later Lord Kelvin) during the 
decade 1870-80 under consideration. He was at 
this time engaged in improving the mariner’s oom- 
pass. As a yachteman and the owner of the [alla 
Rookh, he took an extreme interest in all things 
connected with navigation, and left his improve- 
ments on everything. In 1874, he was asked to 
write an article on the magnetio compass for 
Good Words and at once took note of the defects 
of the then used type. Little by little he brought 
it to a state of perfection in which it was adopted 
all over the world. He gives a full account of it 
in the third volume of his popular “Lectures and 
Addresses”. At the same time he vastly improved 
the method of deep-sea sounding by using steel 
pianoforte wire instead of hemp rope. The depth 
was measured by the degree to which the air in a 
glass tube open at the bottom but closed at the top 
was compressed when the sea floor was reached. 
In 1876 he made known his enormously ingenious 
machines for recording, analysing, and predicting 
the tides at any port, and in a lecture at Glasgow 
in 1875 he gave a most instructive account of 
methods of determining the position of a ship at 
sea by Sumner circles. His knowledge of every- 
thing connected with navigation, tides and waves 
was vast and accurate, and he touched nothing 
he did not elucidate and improve. 

The decade we are considering was remarkable 
also for the completed invention of two important 
electrical appliances, namely, the speaking tele- 
phone and the incandeecent electric lamp, the 
achievement of which had long been objecte of 
physical research. 

Without reference to early attempts, it is well 
known that Alexander Graham Bell was the first 
to produce a simple speaking telephone which was 
publicly exhibited in 1876 at the Philadelphia 
Exhibition. Sir W. Thomson saw and used it 
there and on return to England described it 
enthusiastically to an audience at the British 
Association meeting at Glasgow. Bell was actually 
engaged in trying to effect multiple telegraphy 
when he stumbled across the principle of his 
magneto-telephone. 

The Bell telephone was a good receiver but poor 
transmitter. T. A. Edison had meanwhile invented 
his carbon button transmitter, in which the motions 
of a sound-sctuated diaphragm compressed a 
button of lamp-black and varied its resistance and 
therefore the current in the circuit. D. E. Hughes, 
the inventor of a printing telegraph, then came 
into the field in 1878 with his discovtry of the 
effects of alight preasure on a loose contact between 
two pieces of graphitic-carbon. This in time gave 
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us the modern microphone transmitter. Bell had 
suggested meanwhile the idea of a telephone 
exchange, and the Edison and Bell interests in 
England had to unite to provide the most effective 
transmitter and receiver. 

The problem of incandescent electric lighting 
had occupied attention for thirty years or more 
in the endeavour to provide a small unit of light 
for domestic illumination. J. W. Swan solved 
the problem early in 1880 of producing a carbon 
filament by carbonizing a cotton thread which 
had been parchmentized by sulphuric acid and 
mounting a loop of this carbon filament in a glass 
bulb exhausted of ita air. Edison about the same 
time carbonized slender filaments of bamboo in 
horse-shoe shape and also produced an effective 
carbon filament lamp. 

The early lamps gave a light of about sixteen 
candles at a power expenditure of about sixty-four 
watts. From that date electric illumination by 
incandescent lamps became practicable. 

In conclusion, it may be useful to attempt to 
sum up briefly the achievements in physics during 
the decade 1870-1880. Broadly speaking, it was 
an age of practical invention in which well- 
ascertained scientific principles were applied in 
some way to create new industries or useful arts. 
In telegraphy there were many very important 
additions. Wheatstone automatic, quadruplex and 
high-speed printing telegraphs came into use. The 
speaking telephone and telephone exchanges added 
to the convenience of life. Electric incandescent 
lamps and the invention of the dynamo had made 
possible public electric supply stations and 
domestic electric illumination. 

In 1873 the reversibility of the dynamo was 
discovered ; that is, that it could act as a motor 
when courrent was put into it, and some degree of 

had been made in the use of electric 
motors and possible electric transmission of power. 

In relation to physical theories, the period we 
are considering was essentially mechanistic and 
deterministic in ideas. The conception of a uni- 
versal ether having elasticity and density was 
widely held and - numerous mechanical ether 
theories proposed. Atoms in vibration-were sup- 
posed to agitate the ether and produce waves in it, 
but no one had explained how the vibrating atoms 
got grip on the ether seeing that the ether offers 
no resistance to the motion of the earth and planeta 
through it. 

Theories of atomic structure were in a very 
vague and nebulous state. Thomson's theory of 
atoms as vortex rings in the ether had not ex- 
plained anything of importance. The science of 
thermodynthmics had, however, been well developed 
and much progress made by the writings of 
Clausius,’ Rankine, W. Thomson and Willard 
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Gibbs. The foundation stone of the science of 
thermodynamics was laid by the publication in 
,1824 of the remarkable essay by Sadi Carnot on 
the “Motive Power of Heat” in which he gave the 
Carnot oycle. This essay was, however, then 
known to very few. W. Thomson made acquaint- 
ance with it when as a young graduate he went for 
-a year to Paris to work with the great experiment- 
alist, Regnault. Thomson published in 1849 a 
paper in which he made known and expounded 
Carnot’s work. Carnot’s essay in French was re- 
published in 1878, having been thus lost sight of 
for many years, but Thomson’s paper in 1849 
had by that time brought it to the notice of 
physicista of that day. Based on the Carnot cycle, 
Thomson afterwards suggested his absolute scale 
of temperature independent of any working sub- 
stance. He also enunciated his Law of Dissipation 
of Energy. The fact that heat is the kinetio energy 
of atoms was fully understood and that the whole 
of any amount of mass kinetio energy could. be 
converted into heat at a certain rate fully appré- 
ciated. But it was not so generally realized that 
the whole of any quantity of heat energy cannot 
be converted into mass kinetio energy. There was 
a widely diffused belief in that day that the physical 
theories corresponded closely to reality and that 
such words as size, time, mass and energy denoted 
actualities independent of any observer. Not 
every physicist, however, shared this view. Max- 
well once said in my hearing, “Because we can 
imagine a mechanism which oan achieve some 
result we find in Nature, it does not in the least 
follow that it is done in that way.” 

The physical theories of 1870-1880 were looked 
upon as well-established explanations of facta. 
Not ten years later, however, the first of the 
events occurred, namely, the Michelson and Morley 
experiment, which was to undermine and destroy 
this confidence and show that our interpretation of 
physical phenomena involves the observer as well 
as the thing observed. 

When we come to look back then on the work 
of physicists during the eighteen seventies, what 
we find is that their inventions, discoveries of fact, 
and ascertained principles remain with us to-day 
of permanent value, forming part of our ‘ugeful 
knowledge. But their theories and speculations 
as to underlying causes and nature have nearly 
all passed away. Perhaps it will also be the. same 
with our present-day work. If some sixty years 
hence a fellow of the Physical Society gives a talk 
on the physios of the nineteen thirties, he will have 
to record the great additions then made to know- 
ledge of physical facts. But he may also have to 
say that our explanations and theories concerning 
them have all vanished, or at least been replaced 
by others also destined in turn to pass away. 
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Progressive Education 


The Spens Report* 


PHR publication of what has already become 
known as the Spens Report is of great 
significance for the educational system in England 
and Wales, and its complete or even partial 
adoption will be of far-reaching importance. 

The ive Committee responsible for the 
Report, under the chairmanship of Sir Will 
Spens, master of Corpus Ohristi College, Cambridge, 
was a strong one. Its terms of reference were to 
examine the organisation and so forth of schools 
other than those administered under the Ele- 
mentary Code which provide education for students 
beyond eleven plus years, “regard being had in 
particular to the framework and content of the 
education of pupils who do not remain at school 
beyond the age of about 16”. In view of the 
potent criticism aimed at present-day secondary 
school education in that, as the Report points out, 
it generally seeks to satisfy the curricula inspired 
by the various school certificate examinations, the 
letter part of {he Committee’s alm is well timed 
and of the utmost importance, because it is only 
a small percentage of secondary school students 
who eventually proceed to the universities. 

To-day, the Board of Education recognizes 
nearly one thousand four hundred secondary 
schools, and these contain altogether nearly half 
a million studenta. That is, nearly 12 per cent of 
the child population of secondary school age in 
the country receive a secondary school education: 

The Committee adopted a liberal point of view 
by considering education “in terms of activity and 
experience rather than of knowledge to be soquired 
and facta stored”. It was appointed in March 1935 
and since that date has examined one hundred 
and fifty witnesses, while various sub-committees 
have examined twenty-two witnesses. These 
witnesses can be taken as widely representing 
educational thought since they have been drawn 
from the Board of Education, directors of educa- 
tion and members of local education authorities, 
associations representing those officials, organisa- 
tions representing teachers, other organizations, 
and many individuals including school inspectors, 
professors of education, psychology and physiology, 
and head masters and head mistresses of publio, 
secondary, technical and senior schools. 

* Boport of the Consultative Committee on Secondary Bdnestion 
with to Grammar Schools and Technical High 


Special Reference 
a Pp, xxvii +476. (London : Bes ee 
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GENERAL RECOMMENDATIONS 


One of the outstanding features of the Report 
is the revolutionary changes suggested in secondary 
school organization and olaasification, to be 
outlined in the next section. This is doubtless due 
to the realization that the aim of secondary 
education is now not to train children “to work 
with their heads rather than with their hands’, 
for conditions have now changed: democracy 
is challenged and “the duty of citizenship in 
a democracy renders it essential that all 
should be taught to understand and to think to 
the best of their ability”. Those children who are 
capable of thinking best in abstract terms would 
undoubtedly derive greatest benefit from the 
academic training of the Grammar and Technical 
High School. But it is equally as important that 
many children, some of them of marked ability, 
would profit best by a Modern School education. 


This being so, careful allocation of children at 


eleven plus years from the primary schools to these 
schools is a matter for serious consideration. 

In vibw of this, the Committee directs attention 
to the unfortunate fact that Grammar and Modern 
Schools are at present administered under different 
codes and often by different authorities. Differen- 
tiation goes even further in the scales of teachers’ 
salaries, types of , quality of equipment, 
size of classes and so forth. To eliminate this, it is 
suggested that all secondary schools—Grammar, 
Modern and Technical High Schools—should be 
placed on an equal footing so far as these conditions 
are concerned. The maximum size of claases should 
be thirty, and (with special permission of the 
Board of rer a should never exceed thirty- 
five. It is suggested, too, that all fees should 
eventually be abolished as soon as the financial 
condition of the State renders this possible. 


SCHOOLS AND THEIR CURRICULA 


A revolutionary change in the organization of 
schools offering a secondary education is visualized 


in the Report. It should be possible for children 
of eleven pluf years to be transferred to one of 
three types of secondary school, namely, the 
Grammar School, the Technical High School or 
the Modern School (at presertt known as the 
Senior School—a term used by the Board of 
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selective Central Schools). Transfer between 
these schools should be possible at thirteen plus 
years, but attendance should be compulsory at 
one or the other of them up to sixteen years. 
Transfer at thirteen plus years should also be 
possible to technical schools, which include 
Trade, Junior Technical, Home Management and 
Junior Commercial Schools: but here also, 
attendance up to sixteen years should be compul- 
sory. In all types of schools, education should be 
brought into closer contact with the practical 
affairs of life, and the first two years of all schools 
should have a common curriculum. © 

Education in the Grammar School should be 
suitable for students passing on to the universities : 
but reconsideration of the curriculum in these 
schools is now essential. There is, at present, a 
grave tendency to over-work and over-strain the 
adolescent studenta, especially in girls’ schools. 

The ourriculum in Grammar Schools should 
allow for the teaching of all subjects allowed at 
present, so far as this is possible. Proposals have 
already been made for a greater unification of the 
subjects, but these should be treated with the 
utmost caution. It is not certain, for example, 
that geography, if combined with history, could 
retain the distinctive character which it has 
achieved in the hands of modern scholars. Yet, 
there is much to be said for the intimate alliance 
between subjects, provided the essential autonomy 
of each is preserved. The teaching of physics and 
mathematios, for example, suffers much from a 
seperation which Newton would have found 
incomprehensible. Subjects are also needlessly 
subdivided—a subdivision which in some cases, 
for example, mathematics (the separation of 
plane from solid geometry, of elementary calculus 
from algebra), physics and biology (for example, 
neglect of zoology compared with botany), tends 
to distort rather than bring out the characteristic 
architecture of the subject. 

The curiosity of children of secondary school 

age about the pradtical concerns and activities 

Of the irk dee Guede o sane ae Genoa 
to a passion. Advantage should be taken of this 
in order to bring the studies of the secondary 
school into closer contact than at present with the 
practical affairs of life. In mathematios, physics and 
chemistry, for example, the ‘problem method’ 
should be the standard mode of procedure— 
practical questions of wide interest and utility 
being made the occasion for the igtroduction of 
new mathematical or scientific knowledge and 
technique. If the utility phases were adequately 
developed tn all subjects, everything which those 
concerned about “education for citizenship’ rightly 
demand would probably be granted. - 
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Important defects in the teaching of mathematica 
are emphasized in the Report. This is ascribed to 
an imperfect synthesis between the idea that some 
parts of mathematics are useful to the ordinary 
citizen or to certain widely followed vocations and 
should therefore be taught to everybody, and the 
old idea that when mathematics is not directly 
useful it has indirect utility in strengthening the 
process of reasoning and in inducing a general 
accuracy of mind. It is suggested that mathematics 
can be put on a sound footing only when it is 
taught as other subjects should be taught, since 
it is one of the main lines which the creative 
spirit of man has followed in its development. 

The approach to science, too, needs readjust- 
ment. It should not be by way of a systematic 
study of partioular ‘sciences, as is the method 
adopted in most schools. This feeling has already 
led, in some schools, to the provision of courses 
in general science as an alternative to courses in 
particular sciences: This general science tends to 
relate science to everyday experiences. It avoids 
what is of & purely academic naturs and illustrates 
laws and general principles by special referance to 
practical applications drawn from the physical and 
biological worlds. In this way, general science 
makes more direct contact with life and creates 
real interests. ; 

The teaching of science has lost close touch with 
life itself, and for this reason has often failed either 
to give the knowledge required or to stimulate the 
student’s interest. The Committee believes that 
there is a general body of knowledge, not confined 
to either the physical or biological sciences as 
they are generally considered, which ought to be 
known by the average citizen. In boys’ schools 
especially, science is too often restricted to the 
physical subjects. It is now suggested that in 
science teaching the pupils should be given some 
knowledge of the natural laws which operate in 
the universe. It shquld reveal the influence of 
scientific thought and achievement on the evolution 
of our present-day civilization, and it should show 
the possibilities (for good and for evil alike) in 
the future of the human race. The appeal here is 
to social interest and social utility. 

Therefore, in physical sciences should be included” 
astronomy (since the earth is only a very small por- 
tion of the whole), physics, chemistry and poesibly 
some geology. Some astronomy is considered to 
be essential. In chemistry, a certain amount of 
organic studies, such as fermentation and saponi- 
fication, should find a place, as they do in most 
American schools. The approach to biology should 
be through natural history, with primary emphasis 
on plants. This should merge later into the general 
characteristics of living organisms, taking examples 
from plants, and animals, including man. 
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In country Grammar Schools full advantage 
ahould be taken of the rural environment. Though 
whe reforms suggested for the urban Grammar 
Schools apply also to rural Grammar Schools, it 
must be realized. that the latter have special 
difficulties and special advantages. The resources 
of the countryside are at the disposal of the teacher. 
Rural schools enjoy unrivalled opportunities for 
framing syllabuses which have a high practical 
value derived from their close affinity to the world 
outside the school, and at the same time should 
develop in the student an inquiring and aritical 
mind and the power of independent judgment. 

Among the features prominent in the curriculum 
of a rural Grammar School should be the local 
survey and the school garden. A general local 
survey could be the basis of much geography and 
history teaching. The school garden, apart from 
ita intrmsio merits as a means of teaching biology 
and agriculture, could be an agent in agricultural 
research such as the testing of new fertilizers. 
Sir John Russell stated that this has already been 
done in certain schools in connexion with the 
Rothamsted Experimental Station, and the pupils 
realized that they were being employed in a 
joint enterprise by a great scientific institution and 
that this was not an exercise book problem but 
“something which mattered”. Bee-keeping and 
poultry husbandry should be encouraged in the 
rural schools. Elementary mathematics should be 
based on the farm and the local survey; material 
and statistics should. be taken from them. Science 
should have a biological bias, and domestico science 
should include trainmg in the utilization and 
conservation of farm and garden produce. 

The technical schoola of the Report include 
Trade Schools, Junior Technical Schools, Home 
Management and Junior Commercial Schools. 
These have developed their curricula on a broad 
scientific, utilitarian and vocational basis, and 
thus offer appropriate courses for a certain type 
of pupil. In this they are justified, but the Com- 
mittee does not consider that they offer a real 
alternative to the Grammar School, and therefore 
it has suggested the institution of a new type of 
school, namely, the Technical High School. 

The Technical High School should provide good 
intellectual discipline apart from the more purely 


technical training. Therefore, during the first- 


two years, teaching should be of a general secondary 
school type. In other words, this school should 


develop & curriculum ‘designed to provide 4 
liberal education, with science and its applications 
as the core of inspiration. The subject material 
should include English, history, geography, mathe- 
matios, science, engineering drawing, handicrafts, 
physical education, sethetio subjects, and a 
foreign language (preferably German) whera the 
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student shows special capability of profiting by 
it. The method of teaching science in the Technical 
High School will clearly be different from that 
adopted in the Grammar School. The Technical 
High School should also offer a new type of leaving 
certificate having the same statusas the first achool 
examination, that is, fulfilling first conditions for 
matriculation. 


Fisst SCHOOL CERTIFICATE EXAMINATION 


The present first school certificate examination 
is subjected to severe criticiam in the Report. It 
is remarked that the examination should follow 
the curriculum, not determine it. Profound 
changes in the syllabus are recommended, and it 
is suggested that greater use be made of school 
records. 

In its present form, the school certificate tends 
to enforce uniformity in the curriculum. This is 
probably due to the fact that it is used as a test 
of education received and as a means of exemption 
for matriculation into the universities. It should 
not be used as a substitute for the matriculation 
examination, but should be a conditional first step 
towards the latter. 

Greater freedom of choice of subjecte should be 
allowed. - There should be a reduction in content of 
the syllabus, and a candidate should be required 
to pasa in at least five subjects, including English 
and either a foreign language or science (ioluding 
mathematics). Thus, no candidate would be 
prevented from obtaining a certificate solely by 
reason of lack of linguistic or mathematical or 
scientific ability. The recommended reduction in 
content of the mathematics course and a simpler 
course in science would involve greater variation 
and some lightening of the syllabus; but no 
lowering of the standard of marking is implied. 

Post-oertifloate work in the sixth form, possibly 
leading to the higher school certificate examination, 
should be encouraged for the benefit of students 
about to enter the universities. - 


PHYSICAL AND PSYCHOLOGICAL PROBLEMS 


Physical and „psychological problems receive 
due consideration in the Report. For example, 
physical training and physical fatigue and strain 
are of paramount importanoe in any school, and to 
ignore them would necessarily involve serious 
consequences. The physical growth of the child 
at puberty and’ adolescence must be considered in 
relation to such problems as posture, self-control, 
oto. . 

No adolescent, until calcifioatidh of the bones is 
complete, should be allowed to do heavy continuous 
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musoular work, either in or out of school, partiou- 
larly if it involves postural fatigue. Risks of 
spinal curvature must be avoided, and the 
importance of adequate rest in a suitable position 
should receive careful consideration. 

The onset of puberty must be recognized by 
the authorities through the characteristic well- 
marked physical and mental changes, and due 
allowances made for it. During this period, 
especially in girls, ample provision should be made 
for a liberal dietary and well-balanced periods of 
exercise, rest and sleep. 

It is a matter for regret that some authorities 
do not provide for medical inspection and treat- 
ment in Grammar Schools. The practice of 
medical mspection and treatment should be made 
universal, and medical officers should be encouraged 
to undertake a wider scope of inquiry. Meals 
should be available at all schools, and in arranging 
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the dietary, the school medical staff should be 
consulted. 

The psychological factors influencing the pupil 
in his mental development and his education 
should be studied continuously by the school 
teaching and school medical staff. These include 
the general characteristios of puberty and adoles- 
cence, mental and intellectual abilities, individual 
differences and special intellectual capacities, 
sensory capacities, attention, memory, imagery, 
reasoning, emotion, social impulses, self-assertion 
and submission, and so forth. In fact, the applica- 
tion of psychology to the study of the school child 
is of & special character, and therefore cannot be 
ignored. All trained teachers have received special 
instruction in this aspect of their careers, and this 
should make these problema less formidable than 
they would otherwise be, but it does not detract 
from their importance. 


The Weather in Great Britain during 1938 
By E. G. Bilham 


Se NAPIER SHAW, in the delightful Christ- 

mas card which his friends have been 
privileged to receive, describes the year 1938 as 
annus memorabilis. The description is a happy 
one, for the year was memorable in many respecte. 
The amount of material available at the moment 
for the purpose of summing up the features of 
the year as a whole is relatively small, and we 
cannot here attempt anything in the nature of a 
detailed discussion. It has been thought, however, 
that a retrospect of the more striking meteoro- 
logical events would be of interest. 

The year began with a mild, wet and stormy 
January. In many parts of England and Wales 
nd temperature below 32° F. was recorded, and 
in most districts the mean for the month was 
about three degrees above normal. Gales were 
numerous, and that on January 14-16 was ex- 
ceptionally severe. A gust of 101 miles per hour 
was recorded at St. Ann’s Head on January 16. 
A similar velocity was reached at the Liverpool 
Observatory on January 29, and 100 miles per 
hour was also recorded in the Orkneys on January 
28. A magnificent display of the aurora occurred 
on the night of January 25-28. 

Conditions in respect to warmth and wind were 
less abnormal in February, but it’ produced one 
of those coincidences of tidal and meteorological con- 
ditions necessary for the occurrence of floods on the 
east coast of Engiknd. Such flooding ocours when a 
wind-induced deepening of the waters of the North 


Sea, due to strong winds from the north-west 
quadrant, coincides with a high*predicted tidal 
level. These conditions prevailed on the evening 
of February 12, when the sea burst over the low- 
lying ocoastland between Winterton and Paling 
in Norfolk and flooded an area of the order of 
fifteen square miles. Later, on April 3, the sea 
broke through the defences at Horsey and cansed 
a further extensive inundation. The rainfall’ of 
February was very deficient except in parts of 
Sootland, the general fall over England and Wales 
bemg about half the normal. 

The shortage of rainfall south of the Border was 
accentuated in March, when the general fall for 
England and Wales was only 27 per cent of the 
normal. It was the driest month of that name 
at many stations. On the other hand, parts of 
Scotland had excessive rainfall, ag much as 50 
inches being recorded at Loan (Loch Quoich). 
The month will also be remembered for ita re- 
markable warmth. Previous records of mean 
temperature were exceeded by a substantial mar- 
gin. For example, at the Radcliffe Observatory, 
Oxford, where records on a comparable basis are 
available back to 1815, March 1938 gave a mean 
value exceeding the previous highest (1822, 
47-3° F.) by as much as 2-6°F. 

April continued the sequence of dry months. 
For the British Isles as a whole, it was the driest 
April on record, and probably the driest month 
of any name. Tho total rainfall of the three months 
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February to April 1938 was leas than that of any 
similar period back to 1785. -Some rural districts 
experienced an acute shortage of water. Severe 
frosts during the periods April 9-1] and again about 
April 18-19 caused much damage to the blossom 
and buds of fruit crops. - 

There were further frosts in the early 
days of May, the reading of the screened minimum 
thermometer being as low as 18° F. on May 8 at 
Thetford, Norfolk. A week later a temperature 
as high as 79° F. was registered at Norwich and 
Canterbury. June was rendered noteworthy by 
the great gale on June 1-2, during which the gusta 
recorded on the south coast were comparable with 
those of severe winter storms. This storm produced 
a remarkable discoloration of foliage of trees in 
the south of England, due probably to the com- 
bined effecta of buffeting and salt spray borne 
inland by the wind. 

July was a wet month, with a very marked 
deficiency of sunshine. A very heavy rainfall 
ocourred in the English Lake District on July 29 ; 
the reading amounted to 5:95 in. at Watendlath 
Farm and to 5-60 in. at Borrowdale. 

The first day of August was the warmest of the 
year, 87° F. being recorded in London on that day. 
Thunderstorms were frequent and severe during 
Angust. During one of these the remarkable rain- 
fall of 6-39 in? occurred at Torquay on Aug. 4. 


Obituary 


Prof. George Barger, F.R.S. 

HE sudden death on January 6 of Prof. George 

Barger, at the early age of sixty years, has 
come as a shock to all those, in many countries, who 
were his friends. Barger was born in Manchester in 
1878, his father being Dutch, his mother English ; 
and his childhood in a bilmgual home, followed by 
schooling in Holland, laid the basis of that casy 
fluency in many languages which so distinguished 
him in later life. He returned to his native England 
for his university courses, entering King’s Oollege, 
Cambridge, with a scholarship in natural science, 
after a year at University College, London. In 
1904 he was elected a fellow of King’s College. 

The fact that Barger was placed in the first class 
in both botany and chemistry in Part II of the 
Natural Sciences Tripos seamed to leave the direction 
of his life’s work in doubt; but, though his first 
appointment was:as demonstrator in botany in 
Brussels, under the late Prof. Errera, the researches 
which he there began were essentially chemical, and 
meluded en ingenious and useful method of deter- 
mining molecular weights on very small samples, by 
the comparative measurement of the vapour pressures 
of solutions. His next appointment was as chemist 
to the Wellcome Physiological Research Laboretories, 
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The early autumn was relatively uneventful, 
but November was remarkable for exceptional 
warmth im all districts. On November 5, 70° F. 
was registered in many parts of east and south- 
east England. The mean temperature of the 
month, 49-3° F., was the highest in November at 
Oxford since 1818. A very severe gale occurred 
on November 23, the gust velocity reaching 
108 miles per hour at St. Ann’s Head ; 98 miles per 
hour was registered at Stornoway on November 18. 

The abnormal warmth was maintained during 
the first half of December. There was an abrupt 
change on December 17, when Great Britain began 
to be affected by very cold air spreading eastward 
from the continent of Europe. The wintry oon- 
ditions lasted over the Christmas holiday period 
and the southern districts thus experienced the 
unusual phenomenon of a ‘white Christmas’. At 
Manston, Thanet, during the period December 17- 
24, temperature remained continuously below 
freezing point for 147 hours, and at Lympne, Kent, 
similar conditions persisted for 222 hours, apart 
from a break of a few hours on December 24. At 
the latter station the maximum temperature on 
December 20 was no higher than 22° F. Although 
the period was certainly the most severe since 
February 1929, the extreme minimum temperatures 
were not specially remarkable, the lowest so far 
reported being 7° F. at Dalwhinnie on December 19. 


Notices san 


ars 


where he had already begun some chemical fractiona- 
tions of the constituents of ergot, when I became 
associated with him, in 1904, in a collaboration 
extending over five active and happy years. 

The first stage culminated in 1906 with the isolation 
by Barger, with F. H. Carr, of the alkaloid ergotoxine, 
which cleared the subject of a confusing competition 
of impure ‘principles’, and opened the way to the 
discovery by others of a series of related alkaloids, 
extending over the intervening years to the present 
day. Then came the recognition in ergot extracts of 
a series of simple, active amines derived from amino 
acids; tyramine first, and Barger’s synthesis of a 
series of ‘sympathomimetic’ amines leading from 
tyramme to adrenaline ; and later histamine, which 
Barger also first isolated from an animal (intestinal) 
extract, thus opening the way to important chaptere 
in physiology and pathology. Another simple base 
which has recently figured prominently im physio- 
logical conceptions, acetylcholine, was found a few 
years later in*an ergot extract by Barger’s former 
pupil and co-worker, A. J. Ewins, after Barger him- 
self had gone to an academic appqintment in 
chemistry at the Goldsmiths’ Gollege, Lewisham, 
from which, after some years, he passed to the chair 
of chamistry at the Royal Holloway Collgge, London. 
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Barger and I became intimate colleagues for a 
second period, starting in July, 1914, when we joined 
the staff of the National Institute for Medical Re- 
search, then newly projected by the Medical Research 
Commrttee. The outbreak of war a month later 
deferred all normal plans, sent us into temporary 
quarters, and absorbed our activities in various 
urgent and largely separate problems. On same of 
these Barger did work of the highest national im- 
portance, which he would have wished to remain 
unrecognized. Our direct collaboration came to an 
end with Barger’s appointment in 1919 to the chair 
of chemistry in relation to medicine, then founded 
in Edinburgh. Circumstances prevented the full 
realization of the scheme, which was to have put 
Barger in charge of the chemical aspects of teaching 
and research in all the medical sciences; but he 


retained the chair for eighteen years, and made his. 


department an important centre of research in 
cbemistry, often with a medical or biological out- 
look, to which workers came from most parta of the 
world. 

Of achievements by those who had been Barger’s 
pupils and collaborators in this period, mention may 
be made of Haringion’s work on the structure and 
synthesis of thyroxine, of which the concluding stage 
was published jointly with Barger; of Stedman’s 
work on the structure of physostigmine, on artificial 
analogues of that alkaloid, and on the enzyme, 
cholinesterase, by depreaaing the function of whioh 
physostigmine and ite allies produce their physio- 
logical effects; and of the work of Todd and his 
collaborators, on the structure and the synthesis of 
the vitamin B, (aneurine). 

Barger, by himself, and with various collaborators 
from a number of countries, carried on, m the same 
period, a series of fundamental researches on the 
structure .of certain alkaloids—carpainé, galegine, 
calycanthine and others—and synthesized the amino 
acid methionine. Though his mterests in biology and 
mediome, and his contacts with workers in those 
fields, were wide and numerous, he always regarded 
himself as a chemist, and was especially gratified, by 
recognitions of the importance of his work for 
chemistry as such, as by the Longstaff Medal of the 
Chemical Society in 1986, and by the Davy Medal of 
the Royal Sooty, awarded leas than two months 
before his death. His position among leading British 
chemists bad been fitly recognized by his appoint- 
ment, in 19387, to the Regius profeesorship of chemistry 
in the University of Glasgow; but he has not lived 
to show what he would have made of this wider 
opportunity. 

Apart from the numerous scientiflo papers pub- 
lished in his own name, and by pupils whom he 
guided and inspired, Barger published two important 
monographs, both dealing with interesta which he 
acquired during our early sssociation, and later 
extended. The smaller of these dealt with “The 
Simpler Naturel Bases’; the larger and later one, 
based on the Dohme Lectures which he gave in 
Beltimore in 1928, and dealing with “Ergot and 
Ergotiam”, is a masterly piece of work, embodying 
much petient and scholarly historical research, and 
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showing an unrivalled scientific grasp of the problems 
presented by a many-sided, and fascinating subject. 

Barger reosived many degrees from foreign uni- 
versities, and was member of a number of foreign 
academies ; but these honours do not in any way 
indicate the degree to which he became a truly inter- 
national figure in science. His acquisition of several 
languages in boyhood made it easy for him to learn 
others, and he continued throughout life to perfect 
his command of those he had, at every opportunity 
of practice, and to seize every excuse, whether of 
holiday or congress, to add another to his equipment. 
He had a mind avid for new information and ex- 
perience, and travelled often and widely, making 
friends in all countries. He was eager to become 
familiar not only with the languages, but also with 
the historical backgrounds and habite of thought of 
other peoples, and was constantly active to promote 
international understanding and, good will. He gave 
and received staunch friendship, but, widely beyond 
the circle of those who enjoyed his intimate oon- 
fidence, his-loas will be mourned in many countries 
as that of a great figure in science, and of a generous 
and understanding colleague. There will be wide- 
spread sympathy with his widow, his two sons and 
his daughter, in their tragically sudden bereavement. 

H. H. Darn. 


Prof. Ferdinand Hueppe 

WE regret to announce the death m Dresden at the 
age of eighty-six years of Geheimrat Ferdinand 
Hueppe, honorary senator of the Technical School of 
Dreeden, who was not only one of the founders of 
modern bacteriology but also an eminent authority 
on public health, biology and the medical aspects of 
athletics. 

Hueppe was born on August 24, 1852, at Heddes- 
dorf near Neuwied on the Rhine. He qualified in 
Berlin in 1876 with a thesis on ovarian and abdominal 
pregnancy, and for the next nine years served as 
a medical officer in the army, during which period 
he paid special attention to systematic physical 
exercise. In 1885 he left the army and founded a 
Department of Hygiene and Bacteriology in the 
Chemical Institute of Fresenius at Wiesbaden. In 
1889, he was made professor of hygiene in the German 
University at Prague and held this appointment until 
1912, when he settled in Dresden. In 1903 he de- 
lrvered the three Harben lectures m London before 
the Royal Institute of Publio Health on the etiology 
of infectious diseases, hygiene and serum, end tuber- 
culosis respectively. 

Hueppe was a prolific writer. In addition to a work 
on the methods of bacteriological research, and 
another on the forms of bacteria, he wrote on milk, 
water, typhoid fever, cholera, alcoholism, vegetarian- 
ism, and social and racial hygiene. dJ. D. R. 


We regret to announce the following deaths : 

Dr. F. P. Burt, M.B.E., reader in stoichiochemistry 
in the University of Manchester. 

Prof. A. W. Porter, F.R.8., emeritus professor of 
physics in the University of London, on January 11, 
aged seventy-five years. 
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News and Views 


Sir Ambrose Fleming, F.R.S. 

At the meeting of the Physical Society held at the 
Imperial College on January 18, Sir Ambrose Fleming 
delivered an address on ‘Physics and Physicists of 
the Fighteen-Seventies”’, the substance af which 
appears elsewhere in this issue (p. 99). At the time 
of the fubilee of the Society in 1924, five of the 
ninety-nine original fellows were living ; now, in his 
ninetieth year, and enjoying remarkably good health, 
Sir Ambrose is the sole survivor. Mr. O. J. (now Sir 
Oliver) Lodge became a fellow in 1875, the year after 
the foundation of the Society, and was ite president 
from 1889 until 1901. At the inaugural meeting of the 
Society, the first paper “On the New Contact Theory 
of the Galvanic Cell” was read by Mr. J. A. Flaming 
at the invitation of the founder, Prof. Frederick 
Guthrie. That paper will be reprinted in the Sosiety’s 
Proceedings, together with the address he has now 
delivered after an interval of nearly sixty-five years. 
This is an event that must surely be unique in the 
history of learned societies. In addition to his many 
other honours, Sir Ambrose received the Duddell 
Medal of the Physical Sdciety in 1980. 


M. Bernard Lyot 


Tm Gold Medal of the Royal Astronomical Bosiety 
has been awarded to M. Bernard Lyot, of the Meudon 
Observatory, France, for his observations and photo- 
graphy of the solar corona in the absence of a total 
eclipee. In 1868, Lockyer and Janssen showed that 
' prominences -could be observed when the sun was 
not eclipsed. In 1882, Huggins attempted the more 
diffloult problem of observing the corona without an 
eclipse, and both Hale and Dealandres in 1893 
designed apparatus for the chromatic isolation of the 
green line. These efforts were entirely unsuccessful. 
M. Lyot went much more thoroughly into the optical 
conditions necessary to eliminate the diffused sun- 
light. The light of the sun is a million times that of 
the corona, and at Meudon the scattered sunlight 
at 1’ from the sun’s limb cannot be reduced to lees 
than twenty or thirty times that of the corona, but 
on the Pic du Midi, after a fall of snow, the stray 
light on occasions is not of greater intensity than the 
light of the corona at 1’ from the limb. But a very 
large amount of stray light is moidental in the optical 
systems usually employed, which M. Lyot has 
anslyped inta diffraction round the edge of the 
objective lens, scratches and bubbles on the lens, and. 
reflected light from the back of the lens. By arrangmg 
screens to cut off the light from these several sources, 
he has succeeded in photographing the inner corona, 
obtaining a spectroheliogram in light 5808 A., 
and measuring the polarization all around the limb ; 
in addition, he has obtained. accurate wave-lengths 
of a number of the emission lines of the corena, as 
well as the width of the lines. 


Prof. H, H. Read 
Pror. H. H. Raap, who has just succeeded 


Prof. P. G. H. Boswell in the chair of geology at 


the Imperial College of Science. and Technology, 
London, received his early trainings in the Royal 
College of Science under Prof. W. W. Watts. He 
was appointed to the Scottish branch of H.M. Geo- 
logical Survey in 1914, but his career was almost 
by tbe outbreak of the 
During 1914-17, he was sbeent on 
military service in Egypt, Gallipoli and France. In 
1917 he was invalided out of the army and resumed 
work in Scotland, where he remained until 1931. 
During this period, Dr. Read spent much time in 
surveying in the central and northern Highlands, and 
in Shetland, and as a result developed a special 
interest in igneous and metamorphic geology. In 
1929-30, he served as president of the Edinburgh 
Geological Society. In 1981, he resigned from the 
Geological Survey on appointment as George Herd- 
eats aay ae es 
During the last twenty years, Prof. Read has 
P A EE 6b cones occa, Aly Ga 
problems connected with the igneous and mete- 
morphic geology of the north of Scotland and 
Shetland; and in 1985 he was awarded the Bigaby_ 
Medal of the Geological Society of London for these 
researches. He has been chosen as president of 
Section C (Geology) for the meeting of the British 
Association in Dundee this year, an appomtment 
which is peculiarly appropriate, in view of his 
interest in Scottish geology. 


Dr. R. L. Smith-Rose 

Tma Radio Department of the National Physical 
Laboratory is, as were the two organizations by the 
fusion of which it was formed in 1938, occupied 
almost wholly on work within the programme of the 
Radio Research Board, and Dr. R. L. Smith-Rose, 
whose appointment as superintendent of the Depart- 
ment was announced in these columns last week, has 
been associated with the work of the Board from its 
formation. Dr. Smith-Rose, who was born in 18%, 
studied at the Imperial College of Science and has, 
alone and in oollaboration with departmental 
colleagues, published an impressive array of important 
papers, some seventy in number, on radio direction- 
finding, the propagation and attenustion of radio 
waves, the properties of ultra-ahort waves, the 
goreening of radio circuits and the measurement of 
in the laying of the scientific foundations of radio 
direction-finding, alike as an aid to navigation by 
sea and air and as an essential element*in studying 
the properties and propagation “of radio waves in 
general. From the first adequate survey of the 
accuracy of closed-coil direction-finding, when the 
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instrument was the main contributor to the quite 
serious inaccuracies found, he and his oo-workers 
have continued over the greater part of twenty years 
an advance which has brought them now, using “the 
moet perfect direction-finder in the world”, to the 
estimation of the natural (propagational) limits to 
the accuracy of practical direction-finding. The 
greatest individual landmark on this road was the re- 
. discovery and extension of the Adoock system for 
the reduction of errors due to horizontal electric 
forces in the received wave front. The National 
Physical Laboratory may justly be proud of the fact 
that the principle embodied in every good direction- 
finding installation in the world to-day is due initially 
to one member of rt staff, Adoock, and owes its great 
development to two others, Smith-Rose and Barfield. 


Dz. Surru-Rosz, whose D.8s. (London) was oon- 
ferred for a thesis on direction-finding, was awarded 
a Student's and a Wireless Premium of the Institution 
of Electrical Engineers for contributions to its Journal. 
He is & member of the British National Committee 
for Scientiflo Radiotelegraphy, to which he was 
appointed by the council of the Royal Society, and 
has been a prominent participant in all the General 
Assemblies of the Union Radio Scientifique Inter- 
nationale, save the first. He participated with the 
British delegation in the Bucharest meeting of the 
International Consultative Committee for Radio- 
telegraphy, is a member of the Wireless Section 
committee of the Institution of Klectrical Engineers, 
and has rendered valued services as vice-chairman 
(chairman of the staff side) of the Departmental 

i Council of the Department of Scientific and 
Industrial Research. 


Geological Society: Medal and Other Awards 

Tm following awards of the Geological Sooiety 
have recently been made: Wollaston Medal to Prof. 
F. D. Adams, emerttus professor of geology and 
palsontology in MoGill University, for his researches 
on the Pre-Cambrian rocks and on the influence of 
-high temperatures and pressures on the properties of 
rocks at great depths in the earth’s crust ; Murchison 
Medal to Dr. H. Jeffreys, in recognition of the value 
of his researches on the constitution and physics of 
the earth’s interior, and in partioular of the deductions 
he had drawn from the analysis of records of distant 
earthquakes ; Lyell Medal to Prof. W. N. Benson, 
professor of geology in the University of Otago, in 
recognition of the wide range and excellence of his 
geological researches, particularly in New Zealand ; 
Prestwich Medal to 8. Haszzledine Warren, m recog- 
nition of his researches on the geology and archæology 
of Hast Anglia, particularly of the Lea Valley; 
Bigsby Medal to Prof. A. E. Trueman, profeasor of 
geology in the University of Glasgow, in recognition 
of his outstanding contributions to the knowledge of 
palwontology and stratigraphy, particularly of th 
Coal Measures and the Liss; Wollaston Donation 
Fund to I. 8. Double, for his work on the petrology 
of sedimentary rocks, especially the Tertiary rocks of 
the east of England, the Glacial deposita, the Chalk 
and the Tria; Murchison Geological Fund to Dr. 
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A. L. Coulson, in recognition of his geological work 
in India, especially that concerned with earthquakes 
and meteorites and the survey of Rajputana; a 
moiety of the Lyell Geological Fund to Dr. W. Q. 
Kennedy, for his petrological work, especially in oon- 
nexion with the Tertiary complexes of the Hebrides 
and the metamorphio’ rooks of the Western High- 
lands ; a second moiety of the Lyell Geological Fund 
to Dr. A. Raistrick, for his researches on the minute 
structure and constitution of coal, and on the past 
floras of Britain as revealed by the study of peate. `: 


Sir Isaac Newton’s Prisms A l 

Tr is reported from Italy that three optical prisms 
formerly belonging to Sir Isaac Newton have now 
found a permanent resting place in the Museum of 
Treviso. The prisms in question were originally in 
the possession of Newton’s step-niece, Mrs. Conduitt 
(1680-1789), who spent some fifteen years looking 
after Newton's house; until her marriage in 1717, to 
Mr. Conduitt, Newton’s successor at the Mint. They 
were acquired from Mrs. Conduitt by Count Francesco 
Algarotti, a Venetian nobleman and a prominent 
figure in London society during the middle eighteenth 
century.. After many changes of ownership the 
prisms were deposited some years ago in the Treviso 
Museum, to which institution they were recently 
bequeathed by the late Prof. Luigi Bailo. Although 
there seems little doubt that these prisms were at 
some time associated with Newton, it is not easy $o 
assess what part they played in the fundamental 
discoveries and subsequent work of Newton on the 
dispersion of white light. Signor Algarotti was a 
great admirer of Newton and was the author of “Sir 
Isaac Newton's Philosophy explained for the Use of 
Ladies”. In the Enghsh translation, published in 
1789, we learn (vol. 2, p. 70) that Algarotti had found 
that the prisms available in Italy were unsuitable for 
repeating Newton's expermenta, but that he had 


` been fortunate enough to receive from England some 


which proved excellent. Later in the same volume 
(p. 129) we read “I have myself sean the first telescope 
[Newton’s reflecting telescope] . . . preserved in 
a city of England . . . with this are treasured up 
those prisms which the first time differently refracted 
the rays of light in the hands of our greet philo- 
sopher. . . .” There is no doubt that from about 
1664 onwards Newton used many priama in his 
experiments and fortunately one of these, at least, 
is preserved in Great Britam; it was presented in 
1927 to the British Museum by the Rev. H. T. Inman, 
who in a private publication has very carefully 
traced its descent from Newton. It is made of flint 
glase, and confirmatory evidence of its date has been 

adduoed from the nature of the glass. í 


Science and National Defence ; 

THe Association of Scientific Workers, 28 Hogarth 
Road, London, 8.W.5, has had under consideration 
the position of science in Great Britain in relation to 
problems of national defence, and has issued a state- 
ment defining ita attitude. While the Association 
regards war as the supreme perversion of science, it 
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is nevertheless prepared to assist in measures for 
defence against anti-democratic movements. To this 
end, it stresses the importance of the immediate 
formation of an organization to see that the most 
efficient use is made of scientific knowledge; the 
following pomts are put forward for consideration : 

“(1) It is in the best interests of the country that 
scientists should -be utilized in scientific work, and 
that the organization and control of scientific work 
should be in the hands of scientists. 

“(2) The profesaional iene of E 
should play an important pert in g ap 
operating any scheme of organization also as 
represented on scientific advisory committees to the 
defence 
: (8) Tn any scheme of registration, scientista should 
be grouped on a laboratory basis, no matter whether 
university, special research or industrial. It is par- 
ticularly important that scientific workers in industry 
should be included in any such scheme and not left 
at the disposal of individual employers. Further, 
scientista should be consulted now with regard to 
such organization, firstly on the grounds of efficiency 
and to secure ite democratic working. 

“(4) Some machinery should be provided whereby 
scientists, mcluding those in service departments, may 
exercise a right of oriticiam on purely scientific and 
technical matters. 

“(5) It is important that scientific and technical 
“ as well as medical education should be maintained in 
time of war.” 


New Chancellor at the University of Leeds 
Ox January 17, with appropriate ceremony, the 


University of Leeds installed the Duke of Devonshire_ 


as chancellor in succession to his father, who had 
occupied that post for nearly thirty years, having 
succeeded the first chancellor of the University, the 
Marquesas of Ripon, in 1909. The proceedings com- 
menced with a lunch to the honorary graduands and 
to the representatives of other universities and of 
local education authorities, given by the Court of 
the University, in the fine new Civic Hall 

available through the courtesy of the Lord Mayor of 
Leeds. The ceremony of installation took place in 
the Town Hall, in the presence of representatives of 
all sections of the University, and other universities, 
of local authorities in Yorkshire, together with other 
dignitaries. His Grace was received by the vice- 
chancellor, Mr. B. Moust Janes, who presented him 
with the soroll recording his admission to the honorary 
degree of doctor of laws of the University, and then 
installed him as chancellor, delivering a brief address 
of welcome. After the chanoellor’s response, a number 
of honorary degrees were conferred. Earl Baldwin of 
Bewdley and the Right Hon. W. 8. Morison, Minister 
of Agriculture and Fisheries, were presented for the 
degree of LL.D. The degree of D.Sc. was conferred 
upon Sir Arthur Eddington, Plumian professor of 
astronomy and director of the Observatory, Oam- 
bridge, upon Sir John Ledingham; director of the 
Lister Institute, and upon Dr. J. 8. B. Stopford, 
formerly profeasor of anatomy and now vice-chancellor 
of the University of Manchester. In the evening, the 
Chancellor and the Ducheas of Devonshire received 
the guests at & reception in the University, when 
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many scientiflo and technological departments were 
thrown open, special demonstrations being on view. 
These exhibits remained open for inspection by the 
general public throughout the following day. 


Botanic Gardens of the World 

Wa have received the second edition of the list of 
botanic gardens of the world compiled under the 
direction of Dr. Stuart Gager, director of the Brooklyn 
Botanic Garden (‘‘Botanio Gardens of the World: 
Materials for & History’. Brooklyn Bot. Reo., 27, 
No. 8, July 1938. Price 2 dollars 56 cents). Apart 
ee ee ee a 
prove helpful to research botanista and teachers of 
botany who may require information or material 
from definite localities. In this way, the list forms a 
sure guide. But there are inconsistencies in the 
information given concerning each individual garden. 
This is due to the fact that the compiler has been at 
great pains to make the information authoritative by 
obtainmg it from the source, namely, the gardens 
themselves. In this, Dr. Gager experienced certain 
difficulties, mnce, though most garden officials sup- 
plied all the necessary information, some made no 
or scant reply to the questionnaires sent. Where the 
information can be considered complete, it is of 
great utility. For example, under the Royal Botanic 
Gardens, Kew, are listed date of establishment, ared, 
list of directors, organization, source of income, 
library, herbarium, arboretum and fruticetum, planta- 
tions, publications, museums, eto. The list is not 
intended to be simply a guide to existing botanic 
gardens, but as material for a history of botanic 
gardens, existing or defunct, and “thus as a@ oon- 
tribution to one of the most ımportant phases of the 
history of the organization and administration of 
botanical science, from the time of Aristotle to the 
present”. Such a history would receive & warm 
weloome from all botanists, since we believe no such 
comprehensive history exists at present. We would 
suggest one slight improvement in the next edition 
of this list, which would undoubtedly render re- 
ference more easy. The gardens are arranged alpha- 
betically under each country, and the latter in turn 
are arranged alphabetically. There are, however, no 
page headings (except page number). It would be 
a distinct advantage if the name of the country were 
placed at the top of each page. 
Folk-lore and Medicine 
` AT & meeting of the West London Medioo-Chirurg- 
ical Society on January 18, Dr. J. D. Rolleston 
read a paper on ‘Folk-lore and Medicine”. He said 
that since the publication in 1927 of the late Dr. Dan 
MoKenzie’s work entitled “The Infancy of Medicine : 
an Enquiry into the influence of Folk-lore upon the 
Evolution of Scientific Mediome’’, the subject of folk- 
lore in connexion with medicine has attracted little 
attention in Great Britain, in marked contrast with the 
enthusiasm which it has provoked on the Continent. 
The various prophylactic and thgrapoutic measures 
in folk-lore medicine, in which the curative methods 
far outnumber the preventive, can be ranged under 
one or more of the following headings! (1) trans- 
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ference of the disease to other persons, animals or 
inanimate a (2) animal, plant or mimeral 
remedies ; ) religious influences, including the 
invocation by special saints; (4) the healing power 
attributed to water in the form of wells, springs, 
fountains and on (5) the mystical power of 
odd numbers ; (6) repellent and disgusting remedies, 
including” ee for the purpose of drawing 
out the evil spirit supposed to be the cause of the 
disease ; (7) miscellaneous causes, such as the doctrine 
of signatures, constriction by rings, charms connected 
with death or the grave, etd. The diseases and 
symptoms for which the largest number of folk-lore 
remedies and preventive methods have been applied 
are whooping cough, ‘ague’, moludmg not only 
malaria, but also as its etymology indicates, any 
acute fever, epilepsy and convulsions of any kind, 
rheumatism, consumption, eye diseases, skin diseases, 
especially warts, cattle diseases, headache, toothache, 
jaundice, hemorrhages of any kind, and bites of 
snakes and scorpions. After grving numerous examples 
of folk-lore medicine in whooping cough, epilepsy, 
rheumstiam and jaundice, Dr. Rolleston concluded 
by saying that, though many folk-lore remedies have 
become obsolete, some are still practised, not only 
by the mhabitants of remote country districts, but 
also by educated persons in large cities. 


The New Deal in Education in the United States 


Tua Federal Government of the United States 
sems likely, in future, to play an imoreasingly im- 
portant part in the education services of the States. 
A summary has recently been published (“The 
Federal Government and Education”. W 
D.O. : Superintendent of Documents. Price 10 cents) 
of certain findings and proposals of the Preaident’s 
Advisory Committee on Education relatmg to present 
conditions with special emphasis on mequalities of 
educational opportunity, the national interest in 
education and proposals for federal grants amounting 
mn 1989-40 to 72 million dollars and increasing 
gradually to 202 millions in 1944-45. The Committee 
found that ‘‘glarmng inequalities characterize educa- 
tional opportunities throughout the nation’? and 
it ia argued that federal aid is the only way of 
adequately remedying this evil. It is pomted out 
that while the abilities of the States and local com- 
munities to provide education have always been 
unequal, recent changes in social and economic con- 
ditions have magnified this inequalrty and at the 
same time education bas become increasingly im- 
portant. Fundamentally the imequality is largely 
due to drainage of wealth, through migration and 
modern methods of organization of manufacture, 
commerce and finance, from all parts of the country 
into the towns and cities and particularly the great 
metropoliten areas. Hence such glaring oontraste as 
that between a farm population in the south-eastern 
States responsible for 4} million children, with only 
2 per cent of the national income, and 6 non-farm 
population in the,north-east with 84 million children, 
and 42 per cent of the national moome—21 times as 
much income from which to educate only twice as 
many children. 
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The Josiah Macy, Jr. Foundation 


In a six-year review of the activities of the Josiah 
Macy, Jr. Foundation, New York, 1930-1936, Dr. 
Ludwig Kast, president of the Foundation, reports 
that up to December 81, 1936, the Foundation made 
324 grants, amounting to 806,681 dollars, to thirty- 
four different universities and twenty-seven other 
agencies for research in the United States, Belgium, 
Oxechoslovakia, France, Germany, Hungary, Nether- 
lands and the U.8.8.R. Special reference 1s made in the 
report to the interest of the Foundation in psycho- 
somatic problems, includmg a survey of the relation 
of emotion to disease, to ita support of investigations 
upon growth, development, maturation fnd agemg, 
the bearing of which upon the changing age distribu- 
tion of population in the United States and the 
problems arising from that trend are streased, as well 
as in social research concernmg health and sickness 
and medical education. The Foundation in 19838 

lished the results of a review of the available data 
and immediate problems in human arteriosclerosis in 
a volume entitled ‘‘Arteriosclerosis : a Survey of the 
Problem”, and the report emphasizes that, in view 
of the tendency for the age distribution of population 
to change towards a predominantly older group with 
a smaller population leas than twenty years of age, the 
problems associated with the ageing of individual men 
and women are not merely medical problems but also 

i require study by workara in other branchea of science, 
Sales as economics and sociology. A er hist 
of grants is included in the report. 


` Steam Boilers for Electric Power Stations 


CONSIDERABLE progress has recently been made in 
developing the type of boiler used in electric power 
stations. It is now generally recognized that con- 
siderable economies can be effected by the use of 
larger steam-generating units, higher steam pressures 
and higher temperatures. The average capacity of 
boilers now being installed in power stations has risen 
to nearly 200,000 Ib. of steam per hour. These work 
in conjunction with alternating current generators 
giving 30,000-50,000 kilowatts. - In the Blectrical 
Times of November 24,a description is given by Mr. 
V. Walker of a number of the latest types of boilers 
recently installed. Attention is also directed to the 
alterations made necessary when pulverized fuel is 
used. Mesers. Babcock and Wilcox have developed 
some of their boilers so as to take advantage of the 
economies inherent in the use of high rates of heat 
release per square foot of furnace now obtainable. 
They have designed a boiler for the Bnghton Corpore- 
tion so as to have a normal evaporation of 175.000 lb. 
per hour at 675 lb. pressure per square inch and 
875° F. To overcome the difficulties of natural 
circulation, forced circulation has been developed. 
-Two other types of boiler, the La Monte and the 
Loeffler, are also being installed in “Great Britam. 


Recent Additions to the British Museum (Bloomsbury) 


Amona the additions of archwological mterest 
reported at the meeting of the trustees of the 
British Museum (Bloomsbury) on January 14, was a 
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collection of bronze age pottery from Cyprus, 
which had been excavated by Mr. J. R. Stewart 
from two graves at Vounous in that island. The 
pottery belongs to the periods Early Cypriote Ia 
and Ib, dating from about 2800-2700 B.0., and Early 
Oypricte Ila, which is placed at approximately 
two hundred years later. Lieut.-Colonel H. H. R. 
Deane has presented & collection of examples of 
Buddhist art, consisting of twenty pieces,’ mostly 
emall stone figures, belonging to the ‘Gandhara 
School, dating from the second to fourth centuries 
A.D. These were collected in the North-West Frontier 
Province by the late Lieut.-Colonel H. A. Deane. 


o e 

Recent Appointments in ‘the Colonial Service 

Tx following appointments in the Colonial Service 
have recently been made: Colonial Forest Service, 
W. B. Collins, Gold Ooast ; D. F. Davidson, Cyprus ; 
M. T. Horwood, Gold Coast ; F. C. Hummel, Uganda ; 
T. W. Hussey, Nigeria; D. M. M. Kellas, Gold 
Coast; D. A. Lane, Gold Ooast; H. M. Maughan- 
Brown, Sierra Leone; W. A. Miller, Gold Coast ; 
J. M. Ramsay, Gold Coast; G. G. K. Setton, Fiji; 
P. G. Shillitoe, Tanganyika. Colonial Agriouliural 
Service, O. Harvey (agricultural officer, Tanganyika 
Territory), senior agricultural officer, Fiji; F. L. 
Squibbs (director of agriculture, Seychelles), agri- 
cultural officer, Gold Coast. Colonial Geological 
Survey Service, J. B. Alexander (geologist, Nyasa- 
land), geologist, Federated Malay States ; H. Service 
(geologist, Gold Coast), geologist, Federated Malay 
States. Oolontal Veterinary Services, W. G. Beaton 
(senior veterinary officer), deputy director of veter- 
inary services, Nigeria ; H. J. Lowe (senior veter- 
inary officer), director of veterinary services, Tangan- 
yika Territory; Captain W. L. S. Mackintosh 
(veterinary officer), senior veterinary officer, Uganda ; 
R. J. Simmons (senior veterinary officer), director 
of veterinary services, Uganda. Other Branches, 
W. R. Ohanmugam (assistant Government analyst), 
deputy Government analyst, Oeylon; Mies R. M. 
Henderson, bacteriologist, Veterinary Department, 
Kenya; G. P. O. Lewis, inspector of planta and 
produce, Gold Coast. 


Announcements 


M. L. Oaymwox, member of the Paris Academy of 
Sciences and honorary professor of geology at the 
Collage de France, has been awarded the Paul 
Fourmarier Prize and gold medal by the Royal 
Academy of Belgium. 


Tas Council of the Institution of Naval Architects 
has awarded the Gold Medal of the Institution 
for the year 1988 to A. P. Oole, for his paper 
“Destroyer Turning Circles’, and the Premium to 
Dr. F. H. Todd and J. Weedon for their joint paper 
- “Further Resistance and Propeller Experiments with 
Models of Ooasters”. The Wakeham Prize for 19388 
has-been awarded to L O. Bridge for his paper 
“Structural Stress in an Oil Tanker Under Service 
Conditions”. These awards will be presented at the 
annual general meeting on March 29 at the 

Society of Arta, John Street, London, W.0.2. 7 
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Tan Gold Medal of the International Faculty of 
Sciences, which is awarded annually im recognition 
of outstanding contributions to scientific progress, 
has been awarded for 1088 to Mr. J. J. Denton, 
secretary of the Television Society, and vice-president 
of the Institution of Electronics. The sward is in 
recognition of nearly fifty years’ continuous devotion 
to scientjflc and technical education. 


Toa herberium and library of the Botanical 
Museum of the Academy of Sciences of the U.8.8.R. 
are being transferred from Leningrad ¢o Moscow. It 
is not expected that the new museum in Moscow will 
be ready for another five years. The Botanical 
Gardens in Leningrad will be retained. 


Wa have received a new schedule of fees for tests 
on volumetric glassware at the National Physical 
Laboratory which came into operation on December 
l1, certain modifications in the method of charging 
bemg introduced. The tests available and the 
methods used are described in a pamphlet entitled 
“Tests on Volumetric Glassware” which, together 
with the schedule of fees, may be obtained on appli- 
cation to the Director, National Physical Laboratory, 
Teddington, Middlesex. 


Tua Educational Board of the British 
Social Hygiene Council is Paine a Summer School, 
dealing with “Biology in Human Life”, probably at 
Cambridge, on July 28-August 4. The School will 
include courses on social biology, and the place of 
the teacher with regard to the teaching of sex, and 
lectures by experts on recent developments in the 
biological fleld. The course is intended for all teachers, 
particularly those in senior and secondary schools, 
who are interested in biological problems as they 
affect human life and society. Further particulars 
oan be obtained from the Education Officer, Britiah 
Social Hygiene Oouncil, Tavistock House South, 
Tavistook Square, London, W.0.1. 


THa fourth biennial Child Guidance Conference will 
be held at the-British Medical Association House, 
Tavistock Square, W.0.1, on January 27-28, when 
the subjects for discussion will include: treatment of 
parents, juvenile delinquency, personality deviations 
and diagnosis of psychoses, the scope of the educa- 
tional peychologist working in the schools and sub- 
stitute homes. A sesion for administrative regula- 
tions will also be devoted to the consideration of the 
findings of the Feversham report on the voluntary 
mental health services as they affect the policy and 
administration of the child guidance movement. 
Further information can be obtained from the 
Secretary, Child Guidance Council, Woburn House, 
Upper Woburn Place, W.C.1. 
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Human Cancer and the Theory of 2 
‘Cancer Phage’ 

To explain the observed fact that, 
in England and Wales for ages 
above fifteen years, the decrease In 
deaths from phthisis has been ex- 15 
actly compensated by the increase 
in deaths from cancer’, I have 


postulated 8 

Bacillus tuberculosis ‘phage’ which a 
is carcinogenic’. The idea has been § 
followed. up in more detail, and © 


[851-60 
1861-7TO 
1871-80 


CANCER 


several additional relations of can- TUBERCULOSIS 


cer and tuberculosis, all of which 
support the phage concept, have 
been disclosed. 


If in any age group g persons die 
of cancer and y of tuberculosis, then 
the relative tendency of the hypo- 
thetwal ‘complex’ of becillus and 
phage to break down im the direo- 
tion of cancer as opposed to tuber- 
culosia is sjy. This ‘virulence ratio’, ms 
BR, 18 a measure of the balance of 
the ‘complex’ and becomes the unit 
of measurement of the theory, 


i 2) 


RATIOS OF DEATHS 











1881-90 





MALES O-to 20- 

ENGLAND AND WALES 

REGISTRAR GENERAL'S 
SECTION 


lo ee a ee 


, o1 - 1 
Ratios (R) plotted on Loganthmio Beale 


Fig. 2. 


The values of R morease rapidly with age, and The log R law holds for every county of England 
from twenty-five years onwards, to a olose approxima- and Wales and shows systematic variations for the 
tion R; = Reet, a law in harmony with the idea of different social classes and for rural, urban and 
the phage multiplying within the bacillus. (Fig. 1.) county borough districts. 


RATIOS OF DEATHS £128.09 
AY 7 
CANCER PEF PKS 


TT PHTHISIS 







TF MALES 85-710 75- 


| ENGLAND AND WALIS 





J 55 
z DEATHS SELECTED FROM 
< REGISTRAR GENERALS SECTION 
35 
R kspt 
pt-Rpoe 
25 po 





“OL 1 1 10 
Ratios (Rp) plotted on Logarithms Seale. 
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Two types of ratio may be used : 


Canoer Cancer 
Tuberculosis Phthisis 


Similarly, two types of section may 
be chosen, the census unit and the 
Registrar-General’s. For special 
reasons, the values of k must be 
calculated from the R values of a 
census unit section. From the value 
of Ky thus obtained, the period of 
division of the phages (A) twenty-five 
years to old age may be shown to 
be once in about every 4:5 years. 
The rate of division has slowly m- 
creased during the pest century ; 
this can be interpreted as a slowly 
moreasing virulence of the ‘cancer 


(R) and (Er). 


phage’. : 

A second constant of the curves is 
the ‘equi-virulence group’, that 1s, the 
age group at which R = 1. With ad- 
vancing decenma, the age group at 
which È 1s equal to 1 becomes pro- 
gressively lower. This is a more pro- 
nounced change than the alterations 
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in Ky, and is m in the theory as due 
to increased numbers of phages within the bacillus 
(see below). 

The essence of particulate multiplication in geo- 
metrical ion must be a discontinuous merease 
in R. shows in the values of R for lower age 

From 0 to 8 years there is an & 
groupe. P 4 = 6 months), but from five to twenty 
years, where E remains fairly constant, the verticals 
do not move progressively to the right in successive 
decennia but are bunched into two ‘stationary 
periods’ (1851-61—71- and 1891—1901—11-) which are 
separated from each other by a distimot interval. 
This is perhaps the most strikmg new relation m 

of the ‘cancer phage’ theory. (Fig. 2.) 

To account for the geometrical progression, values 
of È must be a direct function of the number of 

Actually R;/Rmm is the number of phages 


phages. ) ; 
at E» and two independent methods of oelculating . 


Rmin. give smilar results. Using these, it appears 
that the number of phages present in the un- 
dissociated lexes by old age is tremendous. 

If values of Tepresent certain whole numbers 
(of phages), then the ratios of small determinate 
values of R should be ratios of integers. These 
neceasary conditions obtain at the stationary periods, 
where for males 


By (1891-1901-11-) _ 7 
R, (1851-61-71-) 2 (actually 8-491) 


and for females a 


Ry (1891-1901-11-) ð : 
- 5 85ST) = z (actually 3-506). 


The various regions of the camposite curves are 
named as follows: 0 to 3 years, period of free 
division ; 5 to 20 years, period of arrested division ; 
20 to old age, period of symbiosis. There is a close 
correlation between the life-cycle of the complex and 
the age distribution of pulmonary and non-pulmonary 
tuberculosis. It is to be noted, too, that early in 
life, when à = 6 months, sarcoma is the chief type 
of malignancy, while later in life, when à = 4:5 years, 
cancer largely replaces sarcoma. 

It is hoped to publish full details of this work shortly. 

D. BARRON CRvuioKsHanNK. 
Simms Woodhead Memorial Laboratory, 
Papworth, Cambridge. 


1 Cherry, Med. J. AustraWs, Oct. 11 (1924); June 6 (1025); 
‘Aug. it (1039). 
D ‘-Tuberoulons, Cancer and Zmo, An Hypothesis” 
Modica] London, 1036). 


Egyptian Astronomy 
Sma ee 


com- 
pletely altered by the discovery and investigation 
of a number of Demotic texte. In the beautiful 
collection of Egyptian papyri belonging to the Oerle- 
berg Foundation in Copenhagen, A. Volten found an 
astronomical text aber ia eee ten pea he 
and I have recently edited\ We were able to show 
that the text deals with a simple scheme for cal- 
Sal ap et se a a 
aed 25 Egyption yours one Egyptian year 
Pats digs a atest ee bs 
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synodical months’). This text belongs to such a late 
period as Antoninus Pius (o. A.D. 150), it is true; 
but there are several good reasons for assuming that 
the same’ methods were already in use in the Twelfth 
Dynasty (0. 1800 B.0."). Thus we know the method 
by which the Egyptians predicted the phenomens 
of the moon. 


almost forgotten paper of H. Brugsch‘, in which he 
investigated four wooden tableta acquired in 1858 
in Egypt by the Rev. H. Stobart, correctly 
that these texts refer to the motion of the five . 
These tablete are now in Liverpool and, the 
courtesy of the Director of the Museum there, I got 
excellent photographs of them, making a new 
investigation of all these texts possible. In this 
connexion, I would like to express my deep gratitude 
to the Museum authorities. 





x X XE I 


The principle of these planetary tablets is easy to 
explain by means of the following section’ belonging 
to the movement of Mercury : 


I smonths 


year 8 10 ll Oo 
day 25 oD 

11 10 è 

12 9 TY 

day 29 è 

year 9 l day ‘1 3 
day 12 TY 

2 day 6 2 


The meaning of these numbers is as follows: The 
years give the years of the reign of Vespasianus 
(year 9 is, thus, year A.D. 76), and the two following 
columns indicate the Egyptian months and days on 
which Mercury enters the different signs of the Zodiao. 
The only exception to this rule 1s the information 
given in the first line of every year. Here only the 
sign tnside which the planet is standing on the new 
year’s day is indicated. 

To understand the text it is essential to recognize 
that the same tabulations contain also the retrograde 
entrances of the planet into a Zodiacal sign, a type 
of movement which manifests iteelf in the section 
above by the order 3 Ty è Ty. *The investigation 
of these texts becomes as simple as possible if we use 
@ graphical representation showing the.velovity of 
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the planet. Such a graph, for the case in question, is 
reproduced herewith. For example, this diagram 
shows without any calculation that the ions of 
the planet were only calculated (at least 
in part), because the point in the middle of the 
motion must coincide almost exactly with 
the inferior conjunction, and in such a position in 
front of the sun it is impossible to observe a star. 
It is easy to date these texts exactly by means 
of astronomical calculation ; we find that they belong 
to the interval between Vespasianus 3 (= a.D. 70) and 
Hadrian 17 (= aD. 132). In addition to the Stobart 
tableta there is 4, Berlin papyrus describing the move- 
ment of the planets by the same method. for the 
years 14 to 41 of Augustus’. I intend to publish 
elsewhere an extensive treatment of all these texta. 
Finally, it may be remarked that Dr. H. O. Lange 
has an extremely interesting text, also 
belonging to the Collection, which treats 
the phenomena of the stars (heliacal risings and 
settings, etc.). Thus in an unexpectedly short time 
we have got a comparatively thorough knowledge 
of Egyptian astronomy, so that rt is now possible to 
Egyptian, Babylonian and Greek astronomy 
ng ae somewhat longer time, we have been able 
tb Sarapa these Tee Potito mintheraaGionl eyaterna, 
O. NEvGHBAUAR. 
Institute of Mathematics ` 
and Institute of Egyptology, 
University, Copenhagen. 


1 Neugebauer, O. und Vo “Untersuchungen sur antiken 
Astronomis IY. Bin, demo bohoeaxtroactecbet .- 


«mud (ont on 3 PER: saiban toag n Berin 1908), 


The Expanding Universe and the Origin of the Great 
Nebulz 


Ir is widely socepted that the system of great 
nebuls is at present in a state of uniform expansion, 
the relative velocity of receasion between any two 
members of the system being proportional to their 
mutual distance. Thus we can write v = ar, where 
the coefficient a has, according to Hubble}, the value 
3 x 10 seo. If we accept also the uniformity of 
expansion with time, that is, if we suppose that the 
relative velocity of any two nebuls is constant, we 
cen easily oaloulate that about 10° years all 
nebuls were side by side, that is, space was uniformly 
filled up with the stars. This should thus be 
considered as the epoch of the formation of stellar 
accumulstions known at present as great nebule. 

Let us consider the necessary conditions for the 
formation of such condensations m an expanding, 
originally hom us, system of particles with the 
average mass m (atoms or stars) and average ‘thermal’ 
velocity v. Condensations of this kind might be 
origmated by the occasional fluctuations of density, 
supplemented by the mutual gravitational attraction 
of slightly oonden#ed particles’. If R is the redius 
of the original condensation, the necessary condition 
for ita formation through occasional distribution of 


NATURE 


JAN. 21, 1939, vor. 143 


proper velocities of particles is evidently the require- 
ment that the recession velocity on the surface should 
be smaller than the proper ‘thermal’ velocity of 
particles : 

aR <v, or R< vja (1) (1’) 
As soon as suoh & condensation is 
formed, the oondition for its increabe and stabilrty 
REA Sree by. he TEE toes AHS eevee 
tional potential on the surface is larger than the 
proper kinetic energy of its particles : 

GMm 4 ‘ 

ihe gre Gm > me" (3) 
or —— 

R > 0+/3/8xGp e (2’) 

Thus the radii of accumulations should be comprised 
between two limits. In order that the condensations 
may be possible at all, we evidently require that 


l 3 3a! 
ie MV sag FP > peg T 14x10" (8) (8’) 


Smoe the present s density of matter in space 
is, according to Hubble}, only of the order 10, the 
condition for clustering is evidently not satisfied at 
the present time. However, looking into the past, 
we find rt was satisfied once upon a time. In fact, 
when all distances were f times smaller, the average 
density was pf* and the value of a was f times larger 
(on our hypothesis of uniform expansion in time). 
We write thus: 


fp = Dra ’ (4) 
. from which f œ 1,000. Binoe the t average 
distance between the nebule is just about 1,000 times 


time of formation of nebuls coincides with the time 
after which the formation of condensations became 
impossible. Thus our picture is as follows: At the 
early condensed state of the universe, the formation 
of all different sixes of condensation was taking place. 
With the progressing expansion, the limite of possible 
radii were more and more narrowed, and at a certain 
stage (10° years ago) the existing condensation of 
almost the same radius was dragged a T 

i From the size of ne (which 
wo assume to be of same order a8 their original 
size) we can now calculate the velocity v of the 


-particles, and it comes out of the order of magnitude 


100 km./sec., that is, of the general order of stellar 
velocities. Thus it is natural to suppose that 
the particles .we have been considermg above 
were the stars or, in other words, the formation of 
stars took place before the formation of the 
nebul®. If, however, we suppose that the ne a Oi 
were ori formed from the gas, 100 km. /aec. 
D T of gas mioleculea 


We must point out bes that our assumption of 
uniformity of expansion in time oan be correct only ' 
for the open cosmological models with negative 
curvature’. The investigations of Hubble’ seem to 
indicate, however, that the observed -distribu- 
tion of nebule in shows thinning out at great 
distances, thus to positive curvature and 4 
closed. per PEE model. It should be mentioned, 
however, that the estimate of distances was made by 
Hubble on the hypothesis that the absolute 
Tammbsities of nebulw remain constant. So far as we 
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can see very distant nebulw in the earlier stages of 
their evolution, a slight decrease of total luminosity 
of a nebula with age will completely change the 
itustion. 

A more detailed account of this work will be given 
elsewhere. 


George Washington University. 
Deo. 15. 

1 Hubble, E., “The Realm of Nebuk” (Yale Univ. Press, 1936). 

. scr E, “Astronomy and Oosmogony’’ (Cambridge Unity. Press, 


Tolman. O, “Relativity, Thermodynamics and Cosmology” 
( Unrvermty Pross, 1088). 


G. Gamow. 
E. TALLAR. 


Red Auroral Lines on September 14-16 

In a lotter entitled ‘Very Small Intensity of the 
Red Or Tripleb during the Auroral Displays of 
September 14-16”, Vegard! has from his observations 
concluded that the intensities of the red auroral line 
6800 A. and of the red positive group of nitrogen 
were very weak at that oooasion. 

Our photographs on Isopan ISS plates of 
the auroral spectra on those nights give a quite 
different result.* 

On September 14-15, 
spectrograms were taken 
in oontinuous succession 
with three different spec- 
trographs from 20h 45m 
ME.T. urtu 85 55w 
simultaneously with pho- 
tographio height measure- 
mants, from & series of * 
stations. On each of the 17 
spectra taken, the red 
auroral linee and bends 
are fairly strong, and on 
some of them, the lme 
6800 A. is several times 
stronger than the green 
auroral line 5577 A. è 

In the sccompanyi 
reproduction, a and 
show the green and red 


6550 
— 6363 
6300 
5577 


with the 
spectrum the photameter 
curves of which are given 


bands near Vega, 6 from 
28h 48m until 24h 00™ to- 
wards a red-green band 
in the north. 





SpmoTRa OF THE RED AND 


NATURE 


On September 15-16, 
nine spectra were taken, 
also simultaneously with 


GENAN LOSS OF THE AURORA 
OF SEPTENBER 14-16, TAKEN 
on Agra Isoran ISS PLATES. 


height determinations. On 

each of them the red parts are very pronounced ; o shows 
red pt, parte of a taken simul- 

taneously with that taken by Vegard (see spectrum b 

in his letter) from 205 47™ until 215 52™ towards the 

sunimite of sunlit, rays near the pole star. 


Cant Stine. 
Institute of Theoretical Astrophysics, 
Blindern, V. Aker. 
Dec. 10. 


1 Vegard, NATURE, 148, 831 (1938). 
1 Btormer, Natora, 148, 1034 (1938). 
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Further Remains of a Sterkfontein Ape 


Tua discovery at Sterkfontem by Dr. Robert 
Broom of new fossil anthropoid apes has created such 
widespread interest that it is desirable to report 
immediately on all new evidence that may come to 
band. 





MESIAL AND OCCLUSAL VIEWS OF THS NEW TOOTH 
DISOOVERED AT STHREFONTHIN. 


Since March 1934 I have been working in the 
Sterkfontein district and have been fortunate enough 
to secure a number of new species of fossil mammals. 
Early in the present month (December) I discovered 
on the farm of Mr. Cooper, near the Sterkfontein 
Cavæ and about a quarter of a mile away from 
where Broom's first akull was discovered, a beauti- 
fully preserved tooth which differs in many respecta 
from, but yet has certain characters of the same 
order as, those revealed by some of the molars of 
Plasionthropus transvaalensis and P robus- 
tus. 
The tooth is an upper left third molar. Ita crown 
measures 18 mm. meaio-distally and 15 mm. bucco- 
lingually and its occlusal surface shows little indica- 
tion of the wrinkling which is such a conspicuous 
feature of the corresponding molar in Broom’s skulls. 
The crown is triangular in form with the base repre- 
sented by the mesial side and the angles rounded off. 
This form is due primarily to marked reduction in 
the size of the metacone. Compared with the size 
of the crown, the masticating surface is small. Many 
of the detailed characters of the grooves and ridges 
bring to mind conditions shown in the upper molars 
of Stnanthropus. As yet the roots are not completely 
cleared from their matrix, but sufficient has been 
done +o permit measurement of the height of the 
tooth from the summit of the paracane to the end 
of the mesio-buocal root. This measurement equals 
21 mm. 

It would be unwarranted at this stage to conclude 
that the tooth represents a different species from 
either Plesianthropus transvaalensis or Paranthropus 
robustus. If, however, it belongs to one of these apes, 
it is evident that there was very considerable varia- 
tion in the form of the third molars. I consider the 
tooth now discovered to be more human-like than 
the corresponding teeth reported on by Broom, but 
feel that when assessing the significance of the ohar- 
acters presented both by this tooth and the anthropoid 
teeth previously discovered at Sterkfontein, it will 
be necessary ‘to give very close attention to the 
subject of normal variation of teeth. 

J. C. MIDDLETON SHAW. 
University of the Witwatersrand, e 
Jobannesburg. 
Dec. 8. 
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Resonance in the External Auditory Meatus 

In investigations on the extent to which objective 
tests can be used to obtain information on the 
magnitude of the effective amplification hearing aids 
give to a deaf user, ẹ knowledge of the extent to 
whioh resonance occurs in the auditory meatus is 
of value. In normal human beings such a resonance 
ocours in the region of 2,000-8,000 cycles per second 
_ and to some extent accounts for the shape of the 
minimum threshold hearing curve as the frequency 
ia varied. It is posstble to calculate the magnitude 
of the resonance from results of mechanical impedance 
measurements.at the opening of the meatus and to 
demonstrate ita existence by means of a probing 
pressure microphone which indicates inoresse of 

aa the probe approaches the tympanic mem- 

. The method limits, however, and in 

addition to being inconvenient can cause damage if 
extreme care is not taken. 

Recentiy a method has been used which permits 
the measurement of the magnitude of resonance 
without the introduction of a ing device into 
the meatus. It consists in replacing air in the 
meatus by same other gas in which the velocity of 
sound F differe from that in air (V = 332 metres 
per second). The mothod uses a moving coil telephone 
receiver which has two tubes of narrow bore inserted 


springy headband, the osp of the receiver being 
ELEY rubber bo seams eee es 
air. One of the tubes is to a cylinder of 
hydrogen (V = 1,261 metres per second) and the other 
tube left free to the external atmosphere. When 
hydrogen is allowed to pass at a slow rate, by means 
oi poro tuning valve) Wo or a ee Sana 
displaced by hydrogen in quite a short time (a minute 
or so). If the receiver is connected to an attenuator 
operating on the output of an sudio-frequency 
oscillator, hearing measurements oan be made either 
at threshold or by aural balancing, and the effect of 
i of air and hydrogen quiokly determined. 
It is found that ab frequencies below sbout 2,500 
cycles per second the introduction of 
reduces the intensity level of the sound, the reduction 
reaching a maximum of about 12 decibels at 2,500 
cycles per second. As the frequency is raised further 
it is found the intensity level first increases as the 
hydrogen enters, “reaches a maximum and then 
dimimishes, while at a in the region of 
6,000 cycles the final level is equal to that with air 
in the meatus. Ata of about 9,000 cyoles 
_ per second, the introduction of hydrogen raises the 
sound-level by about 9 decibels and at hi fre- 
quencies the effect diminishes reply to + of & 
reduction again. The resonant frequencies are not 
quite in the same ratio as that for the two velocities 
of sound (3-8/1) nor is the increase in level at 9,000 so 
high as the decrease in level at 2,500 cycles per 
second. This may indicate that the substitution of 
a lighter gas in the ear disturba whet might be an 
optimum reduction factor for the ossicular chain 
between the tympsnic membrane and the oval 
window, go that there is an overall lows of efficiency 
due to the change. The initial increase and final 
decrease in the sound-levels shown in the region 
from 2,500,t0 6,000 cycles indicate that resonance is 
ocourring for air-fydrogen mixtures having values 
for the velocity of sound intermediate between those 
for air and hydrogen. 
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Similar results have been obtained with coal gas 
(V = 500 metres per second), where the two resonant 
frequencies are closer together, exoept that the re 
duction at the air resonant frequency is anly about 
10 decibels. 

The experiments show that there is quite an 
appreciable pressure magnification (sbout three 
times) due to meatus resonance. The flatness of the 
resonance intlicates that is absorbed by the 
material and mechaniam of the ear. Undoubtedly 
some of ths energy is consumed im overcoming 
viscous forces in the middle and inner ear and some 
of it may be transformed into electrical form in the 
inner ear. 

In addition to the above usage, fillmg the meatus 


with hydrogen the possibility ef reducing 
hearing by air uction near the resonant frequency 
without corresponding reduction in bone oonduotion, 
so far as distant sounds are oancerned. 
: T. 8. Lrrrian. 
Dept. of Education of the Deaf, S 
The University, 
Manchester. 
Deo. 14. 


Ultra-violet Absorption of Genuine and Hydrolysed 
Protein 
AOCORDING to the olassioal theory of protein 


1% 


10 


04 





240 260 280 200 


ma, 


structure >O(OH}-N<. The classical theory would 
predict on hydrolysia no great change in the absorp- 
tion spectrum below 2400 A. because the 
of the amino acide and of the peptide bonds 
are strongly absorbing in this region". On the 
other. hand, the oyolol hypothesis would predict a 
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greatly moreased absorption because of the formation 
of new CO groupe. X 

We have now compared the abeorption spectrum 
of a genuine serum globulin. (ox) with the same 
protein in the hydrolysed state. 15 0.0. of a salt-free 
dialysed 4:4 ‘per cant ion of globulin was 
dissolved in 180 c.o. n/12 RHON-NE OI (pH 8-9) 
and sterilized by ing through a Berkefeld filter. 
To 8h 6:0: wens than, kaded de ou of a deriba 
0:17 per cent trypsin solution (Merck) and the mix- 
ture (A) was left at 0° O. for 72 hours. Genuine 
serum-globulin is not digested by trypsin, and there: 
fore another sample (65 c.c.) was denatured in a 
closed bottle 20 min. in a boiling water-bath. After 
cooling, pH was the same as before. 45 0.0. of the 
trypsin soletion was aded and the mixture (B) left 
at 39° O. for 72 hours. Sulphoealicylio acid gave then 
with A a large amount of precipitate, but with B only 
a faint . The ultra-violet absorption 
spectra of solutions 4 and B are shown in the 
accompanying figure. 

The absorption for genuine (4) and for hydrolysed 
(B) protein is about equal. This seems to be in 
greater aopordance with the classical theory on’ the 
structure of protems than with the cyclol theory. 

Some of the exposures were made at the Hygienic 
Institute of the University. For this favour we wish 
to thank Prof. Fridericia and Mr. Behrta Jensen. 


FELIX HavRowrze. 
Taam ASTRUP. 
Biological Institute, 
Carlsberg Foundation, 


. Deo. 2. 


1 Wrineh, D. M., NATURE, 199, 798, 972 (1037). 
"o£. en Ky, 4 Steiger, R. H, and Alen, A. T., Buchem. J., BL, 


Mechanism of the Oxidation of Reduced 
Coenryme I 


THs oxidation in animal tissues of metabolites 
such as lactic, malio and triosephosphoric acids may 
be resolved into three component reactions : 

(1) Metabolite + coenzyme I — oxidized mete- 
bolite + reduced ooenzyme I. 

(2) Reduced coenzyme I + oarrier — coenzyme 
I + reduoed carrier. . 

(8) Reduced carrier +- — carrier. 

It was recantly discovered? that animal tissues 
contain coenzyme factor (diaphorase), an enxyme 
which specifically catalyses reaction (2): The chemical 
nature of the enzyme was not known. The flavo- 
protein isolated by Straub! fram heart musale also 
catalyses reaction (2) and its ies have con- 
vinced. us of its identity with the coenzyme factor. 
Under optimal conditions one molecule of flavo- 
protein cetalyses the oxidation of 8,500 molecules 
of reduced I per minute at 38° 
(Qoa = 180,000). The catalytio effloienoy and the 
concentration in tissues of this new flavoprotein are 
sufficiently high to permit the oonclnaion that it takos 
a fundamental role in cellular reapiratian. 

Musoleo flavoprotein does not undergo a cycle of 
oxidation and reduction in the course of ita catalysis 
and therefore cannot act as an intermediate between 
reduced and molecular oxygen. There is 
evidence that under physiological conditions flavo- 
protem oatalyzea the reaction between reduced 
coenzyme and molecular oxygen via the cytochromes. 
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Coenzyme factor is present in almost every animal 
tissue and in several micro-organiams‘. Correspond- 
ingly the amount of the flavin-adenine dinucleotide, 
that is, the prosthetic group of this flavoprotein, is 
found to be proportional to the amount of coenzyme 
fastor present m the various sources. 


F. B. Sraavs. 
H. 8. Compan. 
i ; D. E, Gex. 
Molteno and Biochemical Institutes, 
Cambridge. 
Dec. 17. 


1 Adier, Huler and Heilstrom, Sr. Va. Abed, Ark, Xem, 18, 1 (1937). 
1 Dewan and Green, Biochem. J., E4, 626 (1988). 

1 Straub, Narumn, (148, 76 (1930)}. 

t Gron and Dewan, Biochem J., 38, 1200 (1088). 


A Roman Water Pipe 


THs methods used by the Romans in making their 
lead water-pipes have been described in detail by 
Lanciani! and Gowland". Briefly, a cast sheet of 
suitable width is bent around a former, so that the 
edges oome together; the inside ia then filled with 
sand, or similar material, a temporary dam is built 
on either side of the seam and the welding is effected 
sutogenously by means of molten lead or, occasionally, 
solder. Cross-sections of pipes, when etohed in the 
ordinary way, betray their mode of fabrication, the 
coarse, crystalline structure of the weld-metal being 
particularly noteworthy. 





ROMAN LEAD WATER PIPN. MICROGRAPH, NATURAL 
BIER. 


A pipe from the Roman baths at Augst, near Basel, 
recently examined by me, was exceptional, in that the 
weld-metal was extremely med {see accom- 
panying photograph). Its position and the sharpness 
of the junction with the pipe-metal seamed to pre- 
clude the idea that the fineness of gram was due to 
deformation of the metal, and this was confirmed 
by the observation that the fine grain i after 
melting and re-casting. On analysis, the weld-motal 
was found to contain 0-08 per asnt of copper (tin 
absent) and the sheet- or pipe-metal, 0-11 per cent 
of copper and 0-06 per cent of tin. 
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The explanation of the structure is now clear in the 
light of the i tal work, recently published, 
of Mr. Brinley Jones*, and of some additional in- 


Ses CE eee 
particles, which act as nuclei for the growth of lead 
crystals. It 1s easential that cooling should be fairly 
rapid, so that the particles are trapped in 
the alloy and do not float to the surface, and also 
that tin ahould”’be completely absent. The last con- 
dition explains satisfactorily why the pipe metal, 
though hyper-eutectic in composition, is of unre- 
fined grain. 

The useful properties of the metal are dependent, in 
no amall measure, the fineness of grain, and I 
learn from Mr. Bri Jones that practical use of 
these lead. all of fine grain is bemg made. 
Us qall cidoutiediy teva mice ob A <e 
those who seek application of these alloys to know 
that they can reckon’ on the persistence of the fine 
grain, at atmospheric temperatures, for at loast 
eighteen centuries. 

King’s College, 
Newoastle-on-Tyne. 
Deo. 12. 

-' Lanciani, ‘Le Aoqus 6 gli Aoquedoti”, 194 (1880). 

"Gowland, Archewolegia, 414 (1801), 
* Brinley Jones, J. Soc. Chom. Ind., 251 (Aug. 1988). 


J. A. MYTHE. 


Fractures of Reversed Fault Type Produced in 
Concrete by Torsion 
EXPERIMENTAL testa on concrete are frequently of 
interest to the geologist, since concrete is a brittle 
material and possesses physical characteristics similar 
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to those of certain rocks. Ita behaviour under load, 
and in particular under breaking load, may therefore 
throw light on the interpretation of structural 
phenomens in geology. 








Fig. 2. 
Exp ĦĻEVATION OF MAMENB, SHOWING ÑENLATIVE 
ROTATION OF FRACTURE-SURFAORS. 





With the object of determining the 
rigidity of plain concrete members, a number i- 
Tanta y er Teon tly arral Gat hea FANE SIA 
Mr. N. Tembe, working with us in the Civil Engineering 
Laboratories of the City and Guilds Oollege.- The 
majority of the members were 4 fb. in length and 
6 in. x 4 mM. in cross-section, except for a distance of 
6 in. at the ends, where the section was 6 in. x 6 in. 
In addition, some members of circular and of Tee- 


section were tested. 
composed of 1 part by weight 


torsional 
of 


The concrete was 
of cement, 2 parts of fine aggregate (Stone Court sand) 
and 4 parts of coarse aggregate (} in. Thames ballast), 
the water-cement ratio being 0-55. Two special 
members were made of mortar isting of 1 part 
by weight of cement to 3 parte of Stane Court sand, 
thus producing a mortar approximating to a natural 
sandstone or grit in grade composition. Specimens 
were stored for seven days in moist air before they 
were tested. 

One end of a member was gripped in the fixed 


‘chuck’ of a i designed machine, and 
the other in rotating ‘chuck’ to which the torque 
was applied. The i curve for the members 


was lmear, the modulus of rigidity determined from 
the tests being 2-25 x 10 Ib. /aq. in. Immediately before 
failure occurred, the twist on a gauge length of 80 in. 
was approximately 14°. Failure occurred suddenly 
by the formation of a tension crack of roughly spiral 
form, at 45° to the plane of twisting, and i 
after failure there was a relative angular movement 
of the separated sections of about 24° (Fig. 1). 
The ing features of the failures, namely, 
the tension crack and the relative angular movement, 
were Observed in every test. The members made of 
mortar, mentioned above, behaved in a similar 
manner; members of circular crose-section showed 
a more perfect spiral fracture. Fig. 
view ere ee tee al ; side ab 
moved to ab’, and Fig. 8 illustrates the 


fracture-sunface. 
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The trace of the fracture-surface on each long face 
of a test member was inclined at an angle of about 45° 
to the length of the face. The surface of the fracture 
was not normal to the face, but had a varymg inclma- 
tion (Pig. 3) and sloped m opposite directions on 
either side of the centre line of the face. Thus in a 
broken member, each of the fracture-surfaces, on 
account of its curvature, consisted of a ‘hanging wall’ 
on one side of the axis of torsion, and a ‘footwall’ on 
the other side of the axis, to use the terminology 
applied to faults. When fracture took place, the 

ing wall’ was m each case rateed with respect 
to the “footwall’. 

The concrete broke in tension, but owing to the 
fact that this was produced by torsional loading, the 
separation *of the two partas mvolved the motion 
described above, which would correspond to that of 
a pivotal reversed fault if it ocourred under geological 
conditions. In text-books of geology, reversed faulting 
has generally been attributed to compressional forces. 
A brittle stratum or series of strata in Nature, how- 
ever, might -be subjected to torsional loadmg, for 
example, through unequal settlement over an area ; 
the torsional axis in this case would be horizontal (or 
nearly 80). It is that such a loaded stratum 
would then be likely to break in tension, in & similar 
way to that seen in the tests described. 


F. G. H. Burts. 
Geology Department, 
Civil Engineering Department, 
Imperial College of Science and 
Technology, 


London, 8.W.7. 
Nov. 20. 


W. T. MABSHALL. 


Jędrzej Šniadecki (1768-1838) on the Cure of Rickets 

Ir is e view generally aocepted that the English 
physician, Dr. T. A. Palm, first directed the attention 
of the scientific world to the curative effect of sun- 
light on nokets. L. J. Harris’, when dealing with 
the frequency of the occurrence of rickets in relation 
to the climate, writes: “The explanation was given 
by an English medical man, Dr. T. A. Palm, in 1890. 
He it was who first pointed out that rickets is pre- 
valent wherever there is little sunlight and unknown 
or comparatively rare wherever sunshine is abun- 
dant”. 

In connexion with the view expressed above, it 
seems of interest to quote an opinion of Jedrzej 
Sniadecki about the methods of curing rickets. 
Jędrzej Sniadecki was a Polish physician and physio- 
logist and professor of chemistry at the University 
of Wilno. was the first to introduce mto Polish 
science Lavoisier’s then new ideas. The hundredth 
anniversary of his death was celebrated this 
by Polish men of science. In his book “On the 
Physical Education of Children”, written in 1822, 

i i says in the chapter on “English Disease’’* : 
“Tf the parente’ finanmal status permite, it is best 
+o take the children out into the country and keep 
them as much as possible in the dry, open and pure 
air. If not, at least they should be carried about in 
the o air especially in the sun, the direct action 
of which on our bodies must be regarded as one of the 
most efficient methods for the preveniton and the oure 
of this disease. . . Thus strong and obvious is 
the influence of the sun on the cure of the English 
disease, and the frequent occurrence of the disease 
in densely populated towns, where the streets are 
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narrow and the dwellings of the working-class people 
low and very poorly ht.” 

From the passages quoted above rt is quite clear 
that J. Sniadeoki fully realized the significance of 
the sun both in prevention and cure of rickets. 

W. MOZOŁOWSEI. 
Institute of Physiological Chemistry, 
Stefan Batory University, 
Wilno. 
Dec. 12. 


1 Haray l: J., ‘Vitamins ın Theory and Practice”, 110 (Cambridge, 
1 òniadeoki, Jọdrrej, ‘Duele’, vol 1, 273-274, Warszawa (1840). 
. 


Marine Turtles as Current Indicators 


Ix a letter recently published in NATURE!, my 
friend Mr. Paul Deraniyagala directed attention to 
the fact that Kemp’s loggerhead turtle, the normal 
range of which appears to be the Mexican Gulf 
neighbourhood, occasionally finds ita way to the 
shores of the British Isles ; he suggests that: ‘The 
possibilities of sea turtles as current mdicators would 
thus appear to be considerable . . .” 

A favourable opportunity to test this hypo- 
thesis has quickly presented rtself, for there has been 
an unusual number of turtles stranded on the British 
coasts during the first eighteen days of December. 
Seven, in all, have been reported. Four of them 
(two at Bognor, one near Tenby and one on Selsey 
Bill) were common loggerheads, Caretta caretta 
(Linn.); the others (one at St. Ives, one near Char- 
mouth and one at Bexhill) have not been identified. 

Exactly whence they may have come is uncertain, 
since turtles occur m the tropical and gub- 
tropical waters on both sides of the Atlantio; but 
they must have come from that ocean, and it 18 
difficult not to associate their ooming with the 
remarkably warm weather and almost uninterrupted 
series of south-westerly gales which characterized late 
November and early December. It seams probable 
that there has been a strong in-drift of warm surface 
water into the English Channel from the south-west, 
but whether there has been that inflow of true 
Atlantic water which seems so essential for the 
rehabilitation of the West Country fisheries remains 
to be seen. 

H. W. PARKER. 
British Museum (Natural History), 
London, 8.W.7. 
1 NATURE, 148, 540 (Sept, 17, 1038). 


Reproduction of the Dogfish 

Ix the course of a recent investigation, I have 
found that : 

(1) Migration of ova from the ovary to the 
ocalomic opening of the oviduocta in Soyléorhynus 
canioula is entirely dependent upon ciliation, as it is 
in Amphihia'. 

The entire peritoneal wall and many abdominal 
viscera of an adult female are ciliated. The cilia, 
which are absent in the male and immature female, 
direct a current of omlomic fluid towards the ostium. 
An ovum excised from the ovary of one adult female 
and inserted through an abdominal moision into the 
peritoneal ocalom of another will undergo migration 
towards the ostium. The speede of the migration 
depends upon the region mto which the ovum 1s 
introduced. An ovum placed in the bridge joming 
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the two liver lobes will traverse the hepatio sinus, 
enter the ostium and descend an oviduct as far as 
the top of the oviduoal gland, in three hours. There 
are no muscular movements of any of the organs 
concerned. 

(2) In addition to its function of secreting al- 


solution, active spermatozoa cah be seen at 
ined of te cae There does not seam to be any 
ly defined breeding season, but an inorease in 

iyity ia noticed m the sprmg. The 

ovid glands of all adult females contain sper- 
matozos, but the sperm ocntent is very variable. 
In preparations of reting glands, spermatozoa oan 
be seen in the shell-secreting tubules, whilst in 
actively secreting glands, a proportion of these 
are emitted in the shell material. In 
fertilixation of an ovum ia practically 


Pn esi E wl agian late, 

H. Merruas. 
Biology riment, 
Medical College, 
St. Bartholamew’s H 
Oharterhouse Square, 
Deo. 18. 
1 Baugh, BR, J. Zap. fool., 5, 71, No. 1 (July 5, 1035), 
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Kinetic Regions in Chromosomes - 

I Hava previously disavowed any Ly founded 
conviction concerning the name applied to the 
kindtic region whioh, in one form or another, seems to 
hss rg EN chromosomes. The first thing 

is agreement on such a name, and then 
the abandonment of the ten or more other 
names now in use. I proposed the adoption of the 
word ‘kinetochore’, partly because it seams at least 
as good as any now im use and also because Sharp 
has employed it in 6 rather widely used book. But 
at about that time the term ‘centromere’ was used 
by Darlington, and British workera have accepted it 
quite generally. I should like to point out that not 
ay ie ih aied Battie toe lee eo 
words that already have caused much confusion 
(‘centrogphere’, ‘oentrodesmus’, ‘centrosome’, “centri- 
ole’, ‘central bod , ete.) ; but that the word ‘oantro- 
mere’ was ool by Waldeyer in 1908 to designate 
the neck region of the spermatoxoon. Since it seems 
certain that many future investigations will concern 
themselves with the chromosome region in question, 
I proposo that an entirely new name be adopted if 
the word kinetochore be considered unacceptable. 


FRANZ ScHBADER. 


of Zoology, 
Columbia University. 


Points from Foregoing Letters 


Grapus showing the relation between the incidence 
oro sated by D. Barron Cruigkshnnis Ths 
are submitted by D. Barron Oruickshank. 


author connects these with a 
the existence Sin Bani subaouboete Thapa oi whioh 


and how many of tuberculosis in any age 
group. 

By deciphering an astronomical text in the Damotio 
language now at the Carlsberg Foundation m Oopen- 
hagen, and other texts in the 1 Museum, 
Prof. O. bauer has elucidated some of the 
Thoda teed by thn Fay oinc ta tials SAEIA 
calculations. The texts refer to the dates in which 
the planet Mercury entered the different signs of 
the iac and pigeon calculations show that 
they belong to the ae A.D. 70-182; the same 
methods were pro in use eat much earlier 
periods. 

Assuming that the Universe has been uniformly 


expanding with time, Dr. G. Gamow and Dr. B. 
Teller caloulate that the nebulss were dragged 
apart about one thousand years ago. Up 


to that time the nebulæ® had been together as part of 
a non Universe, consisting of o8 
having a velocity of about 100 kx. /seo. (of the same 
order of as the velocity of the stars, with 
which the, ‘particles’ may be identical). z 


Prof. O. Størmer submits photographs of suroral 
lne taken on 14-16. Unlike those re- 
ported by Prof. Vegard the red euroral lines are 


fairly strong and in one instance stronger than the 
green. line. 

ee e a a E 
molar at Sterkfontem, South Africe, more human 
like than the oo i teeth described by 
Broom, is reported by Prof. J. 0. Middleton 
Shaw. 

A method of determining the magnitude of the 

resonance occurring in the external auditory meatus 

ie described by Dr: T. B. Littler. A gas (hydrogen or 
coal gas) in which the velocity of sound is different 
from that in the air, is introduced in the meatus, and 
the change in the intensity level of the sound at differ- 
ent frequencies is observed. An appreciable pressure 
magnification (about three times) due to meatus 
resonance was found. . 


Asoording to F. Haurowitz and T. Astrup, the 
ultra-violet absorption of genuine and hydrolysed 
protein seams to be in greater accordance with 
the classical theory than with the cyclol hypo- 
thesis. 

Dr. F. B. Straub, H. 8. Corran and Dr. D. E. Green 
have shown the identity of factor and the 
flavoprotein isolated from heart muscle by Straub. 
This flavoprotein appears to be the normal physio- 
logical agent for catalysing the oxidation of reduced 
coenzyme I. 

A photograph of a cross section of a Roman lead 
water pipe welded by means of lead contaiming 0-08 

per cent copper is submitted by Dr. J. A. Smythe. 
Owing to the ooppor peroantago being higher than 
the eutectic proportion, the weld shows s fine grained 
structure, which has persisted for 18 centuries. 
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Research Items 


East Greenlanders in Olden Times 


Tr late Knud Rasmussen for many years had 
contemplated writing an account of the mhabitants 
of East Greenland before their mode of life had been 
modified by contacts with civilization, and for this 
purpose had collected much information, both by 
personal observation on his expeditions to Greenland, 
and by conference and with Christian- 
ised Eakinfo. His notes and draft for such a work 
have been edited afd published posthumously by 
H. Ostermann (Medd. om Grønland, København, 
109, 1; 1988). A topographical record of Eskimo 
settlaments in East ing Angmagasalik 
as ita centre, is followed by studies of Eskimo 
philosophy, religious and magical beliefs, and of East 
Greenland words, names and expressions. The 
trading station known as Angmagssalik was called 
by the Eskimo Tasiuseag, the former name being 
applied to the whole of the great ford, which extends 
far into the country, on account of the small fish 
angmagesag, caught there and there only, to serve as 
part of the provision for the winter. The inhabitants 
of this and inhospitable part of Greenland 
lived by hunting, the staple of their subsistence being 
the seal; but they also hunted the bear and, in a 
lesser degree, other game. If the seal failed them, 
they ran the risk of starvation s and on occasion 80 
many as fifty per oent of a settlement have perished 
from this cause, while others have saved themselves 
by cannibalism, the bodies of those who died being 
eaten, or, as in certain instances is orally recorded, 
murder being commutted for the sake of the flesh of 
the victrms. While the weather was sufficiently 
warm to dry the pelte, seals were flensed so as to 

the skin whole; when dry it was used for 

the storage of blubber, in which fragments of the 
meat were proserved—a great dainty. As the weather 
grew colder, the carcasses were stored whole in the 
open, the extremrties being covered with stones to 
the dogs away. Carcasses preserved in this way 

i not be eaten for six months, the higher the 
degree of putridity, the greater the appreciation of 
those who partook. When the carcase of a seal was 
brought in to be eaten, all the members of the oom- 
munity shared, the hunter’s wife drviding it up, and 
he and his family usually securing the least share. 


Archrology of Eastern Tennessee 


In view of the forthcommg inundation of an area 
of 56 square miles to the height of the 1,020-foot 
contour by the building of dams by the Tennessee 
Valley Authority, it was decided in 1934 to make an 
arcbsological survey of the Norris Basin in eastern 
Tenneasee—an area of especial importance for the 
prehistory of American culture, as the river valley 
and fertile bottomlands had furnished ideal sites for 
the rudimentary agriculture of aboriginal man. A 
report on the restilts of the survey has been made by 
Mr. William Webb, who acted as supervising archmo- 
logist for the Tennessee Valley Authority (Smuth- 
sonian Institution, Washington, Bull. 118; 1988). 
The survey revealed 23 sttea showing definite evidence 
of prehistorio occupation. On these sites there. were 
20 earth mounds, 9 stone mounds, 4 village sites and 


7 caves. Of the 29 mounds, 12 were burial mounds 
and 17 were associated with prehistoric structures. 
The sites investigated fall into four or five major 
divisions, of which the stone mounds had been 
previously excavated and being largely destroyed, 
furnished little in the way of archwological data. The 
cave gites afforded evidence of occupation by a rather 
primitive people, who buried their dead in or under 
midden debris on the cave floor. Bodies were usually 
fully flexed, without artefacts. Bone and shell were 
used extensively to make simple artefacts. A few 
burials were after partial cremation elsewhere. These 
sites seem similar to artes in eastern Kentucky, and 
with them similarities to the later com- 
ponents of the Stallings Island complex. The burial 
mounds in earth have fully flexed skeletons without 
artefacts. Two are characterized by bundle burial of 
bones. Of the earth mound and village mtes, all 
with one exception show evidence of rectangular post- 
mold patterns of dwellings and ‘town-houses’. The 
culture traits here fall definitely into two groupe, 
one showing ‘amall-log’ construction and the other 
‘large-log’ construction. It is suggested, speculatively, 
that these two cultures are those of people precedent 
to the Cherokee, by whom elements of the culture 
were ad The early ‘large-log’ people may be 
Creeks, while the ‘amall-log’ people were connected 
with the Creeks by association rather than affinity, 
and may have been the problematical Yuchi. 


Storage of Oranges 

Pampas No. 80 of the Australian Council for 
Scientific and Industrial Research, which has just 
been issued, contains the resulta of co-operative work 
carried out by the Council, the Victorian Department 
of Agriculture, and the Biochemistry School of the 
University of Melbourne, and discusses the storage of 
oranges with special reference to locality, maturity, 
respiration and chemical composition. High-tem- 
perature treatments are not effective in controlling 
mould development in Washington Navel oranges, 
but there are indications that such treatments render 
the fruit leas susceptible to mechanical injury and 
to subsequent low-temperature disorders. Mould 
development in unmjured oranges is @ normal dis- 
order of senescence, and any method which aims at 
its control should be directed towards delaying the 
senescence of the frurt. Washmgton Navels picked 
in early June in the early districta remamed table 
for twelve weeks at 40-42° F., and fora er week 
at atmospheric temperatures. If the fruit was left on 
the tree longer, the life in cool storage was reduced by 
an equivalent period. The length of storage life and 
the rate of progress towards senescence was sunilar 
in fruit picked on the same date from both early and 
late maturing districts, but the oranges took longer 
to became palatable im the latter case. The develop- 
ment of colour and flavour and loss of acidity were 
retarded by removal from the tree, whereas progreas 
towards senescence was the same whether the fruit 
was gathered or not. Palatability wad found to 
depend on the composition of the Juice, but respira- 
tion and storage life were more closely related to the 
constituents of the rind. Respiratory activity varied 
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considerably with the of orange, that for 
Washington Navels increasing four times for a rise 
in temperature of 10° O., whereas in the case of the 
Valencis latecorange the increase was only 2-4 times. 


Outer Regions of the Earth’s Core 

Ira attempt to investigate this 

of the earth, B. has considered, (Bull. s 
Soc. Amer., 28, No. 3, July 1988, p. 197) the wave SKS, 
also known as SPS or [S]. This is a wave which 
starts at an earthquake epicentre as a transverse 
_ pulse, S, is transformed as it reaches the earth’s core 
to a longitudinal pulse, P, proceeds through the core 
as a P wave, is transformed again at the boundary 
of the oore to an S wave and proceeds thus to the 
station where it is received. e travel time of an 
SES wave thus much on the velocity in 
the outer part of the core. It is found that the graph 
obtained by plotting distance, measured in degrees, 
between the station and the epicentre, against the 
time of travel of this pulse, begins somewhere 
between 65° and 90° on the travel time graph of the 
SS wave, that is, an S wave reflected once at the 
outer oore of the earth, and that the firet a 
SES is below SS. It is thought that 8. 

Peal Soe be eta daaa beeen TE aad a0 
The extreme values of the velocities of the longi- 
tudinal wave in the outer core of the earth appear 
to be 8-0 and 7-4 km. /seo. respectively, though more 
detailed, investigations are proceeding. 


Rate of Faulting near an Earthquake Epicentre 
Aw earthquake which has a surface focus might 
conceivably have a point focus causing subsequent 
faulting, or might have a line focus, simple or oom- 
plicated by having the faulting take place syn- 
ee E a The 
a priori, to be the most probable, 
aoe the KE, due‘, perae fakes A OA 
oiable time to complete. Taking the former as a 
hypothesis, Hugo Benioff initiates (Bull, Seis. Soo. 
Amer., 28, No. 2, April 1988) an instrumental method 
of determining the rate of faulting and applies it to 
determine the extent of faulting in the Long Beach 
earthquake of March 10, 1983, this faulting being 
invisible at the surface. In a simple vertical fault 
ım which the displacement is to the 
direction! of extension, tha fa ting impulse is oon- 
ede bo pe tea, Thus the 
ahear waves from the end-point can never arrive 
earlier than the wave from the foous. This does not 
apply where the displacement is al to the direc- 
tion of extension. On these ions an observed 
- early arrival of S indicates that the source is a fault 
movement in which the displacement is parallel to 
the direction of extension. This conception can be 
applied variously, but in the Long Beach earthquake 
the available evidence indicates that the fa 
extended from the focus à = 117° 58’ W., 9 = 
36’ N., approximately to Signal Hill, a distance of 
27 km. with a faulting speed in the neighbourhood 
of 4-2 km./aeo. 


Infra-Red Absorption of Carboxylic Acids in Solution 
M. M. Davies and G. B. B. M. Sutherland 
(J. Ohem. Phys., 6, 755; 1988) have investigated at 
18° and 75° solutions of acatio, benzoic and trichlor- 
acetic acids in éarbon tetrachloride at the three 
regions of the spectrum where absorption arises from 
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the O—H, O—O and O=O bonds of the carboxyl 
group. In each region, double bands appear, one due 
to the monomeric and the other to the dimeric form 
of the molecule, and the separation is so small that 
it suggests that very little change is brought about 
in the molecule by association. The intensities of 
the O—H bands of acetio and benzoic acids incréase 
with rise in temperature, indicating a preponderance 
of monomeric molecules at the higher bar aime 
thus with the behaviour of O—-H 
band of alcohols on rise of temperature. Trichlor- 
acetic acid gives a shift to longer wave-lengths on 

increasing temperature, that the O—H 
bond in this molecule is weaker, in with 
ite behaviour as a stronger acid than acetic. Essentially 
similar results have been obtained for the 8ther bonds. 
Different concentrations of acid have been examined, 
and bond distances for each of the three bonds have 
been estimated. The same authors (ibid., p. 767) 
bave shown that the i ity of tha 
monomeric O—H and C=O bands give heats of 
association leas than the accepted valties, and this 
is attributed to variation in the abeorption coefficient 
with tem: . In a third paper (ibid., p. 770), 
Davies has found that w-hydroxyundecanoio acid in 
carbon tetrachloride at 74° gives two sharp bands at 
2-755 u and 2-885 u, oo: ively with 
the alooholio and carboxylic O—H absorption. From 
the integrated absorption, estimates of the molar oon- 
centration of free O—H groups of each type have 
been made, and the proportion of free carboxylic 
O—H is less than that of free alooholic O—H. The 
various possible dimeric associations are discussed, 
and it is shown that, in addition, mtramolecular inter- 
action must occur with formation of a cyclic monomer 
which exists in equilibrium with the open chain 
monomer. 


Nuclear Spin of YN 


AOOCOBDING to Fermi-Dirac statistioa, 1“N—1‘N 
should have even-numbered rotational lines strong, 
whereas in 4*N-——"N they should be weak. Two 
attempts to determine the spin of YN have just 
been. R. W. Wood and G. H. Dieke 
(J. Ohem. Phys., 6, 908; 1988) found a spin of $ 
and that UN nuclei obey Fermi-Dirao statistics by 
examming the bands of “N—N produced from 
ammonia containing approximately 36 per cent YN. 

tbe bends are canfused with those of 
14N—UN and 4N—4UN, but the 1 — 0 band of the 
negative band (N+) is an exception having its head 
„at 8582-3 A. for N—HN, 38557-4 A. for “N—UN, 
and, 8592-5 A. for “N—-N. In this last band the 
P branch is free from ing by other bands 
and, on resolution with a 21-foot grating with 30,000 
lines per inch and a dispersion of 0-6 A. per mm., 


strong. 
Miller (tbid., 6, 902; 1938) found that it was im- 
Possible to obtain a valuo for the spin of N from the 
rotational Raman spectrum of N, although he ob- 
tained good spectrograms from it at four atmospheres 
with a 20-hour exposure. The difficulty arose from 
the fact the contained a very large number 
of Imes due to the three isotopic analogues, 1N—1N, 
14N—UN, and UN—!*N. He was, however, able to 
obtain all the rotational lines from J = 2 to 18, and 
his values are in good agreement with those calculated 
from theory. The 0-1 vibration frequency of 
nitrogen is 2828-3 om.. 
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Science Masters’ Association 


Annual 


pea thirty-ninth annual meeting of the Science 
Masters’ Association was held in Cambri on 
January 8-6, under the presidency of Prof. 
Gray. 
The ial addreae—‘The Role of Science in 
Education”’—was delivered to about ftve hundred 
members. Prof. Gray recalled that at the last meeting 
Sir Richard Gregory gave æ challenge to all those 
in the ing of science. In his address 
Sir Richard said, “Undergraduates are led to believe 
that their studies in any particular branch of science 
unfit them for any occupation other than those of 
teacher, research worker, or technologist in that 
branch.” Prof. Gray maintained this was a 
which netther the schools nor the universities d 
ignore. Early in life a boy had to choose the course 
of his future studies, whether he would follow a 
literary, a linguistic or a scientific road. Sir Richard 
Gregory had pointed out that a very amall proportion 
of our administrators are recruited from those travel- 
ling along the scientific road because it is alleged that 
such a path provides’ an unsetisfactory medium of 
general education, while administrative ability and 
an aptitude for science are mutually exclusive. Prof. 


Gray said that many claims have been made for a 
solentific education, but they fail tostand to critical 
examination. Although the door of the Service is 


open equally to those trained in any subject, men with 
a scientific training rarely enter because they are 
found inadequate as men of the world. 

Man of science have long claimed that a scientific 
education is necessary for life in the modern world, 
but further investigation has shown that this re 
detached attitude is not that required by those ha 
intercourse with the ordinary man. sini 
we claim excellence in obsdrvational faculties, im- 


, legal 
are better able to detect 
the solution of human problems: the main difference 
between the two types of education lies in the 
attitude towards moral values. The scientist bases 
his ing on & moral code far simpler than that 
which is deamed adequate for other walks of life. 
As Sir Richard Gregory said, ‘Science as such is not 
concerned with moral values which in the long run 
determine the policy of the statesman; science is 
concerned with truth.” Men of science may feel glad 
that this is so, but it may tend to widen rather than 
Pee oe en ee 

growth of the Association indicates 
that, sonia ut speak with one voice, it could 
achieve much. If science teachers are to give the 
best preparation for life to their studenta, they must 
give them width of vision and depth of insight, which 
link together inta a natural unity the fields at present 
separated by unscalable walle. Is it not therefore 
desirable to bring about a much closer correlation 
between our scientific and the matter dealb 
with on the literary, linguistic and historical sides of 
school and university ? Could not science be leas 
specialized and held together with other studiés by 


Meeting 


an intellectual cement ? One of the greatest barriers 
to the widened curriculum is the present examination 
system. But surely, if the Science Masters’ Associa- 
tion would state unequivocally what it considers 
should, be the content of examination and other 
syllabuses faithfully reflecting the teaching which 
in its opinion is most appropriate, the labour would 
be well spent. 

An interesting lecture, ‘Terrestrial Magnetiam and 
the Sunspot Cycle” was delivered by Prof. E. V. 
Appleton. He dealt with the results of observations 
on the variations of the io elements and their 
Telation to the sunspot cycle. He showed how the 
explanation of this interrelation, first suggested by Dr. 
Balfour Stewart, is supported by recent observation. 

In a talk on “Arctic and Antarctic Beals and 
Sealing’, Mr. G. O. L. Bertram explained the different 
species of seals and how the lottation of two epocice 
is scientifically controlled. Gitar rpete arosi tonli 
extinct due to irrational exploitation and are woeful 

les of man’s lack of foresight. 

Prof. R. G. W. Norrish, lecturing on ‘Experiments 
in Photo-Ohemistry”’, ee ee ee 
by the display of a number of spectacular and 
In his lecture, “X-Ray Optics”, Prof. W. L. Bragg 
explained some recent advances in the technique of 
determining crystal structures. He dealt with the 
modern method of synthesizing an image, from the 

measurements of scattering, of the 
atoms in a crystal, the final pattern having a mag- 
nifloation of 10°. 

A lecture, ‘Same Aspects of Geology”, by Prof. 
O. T. Jones aroused interest in a subject which is 
being more generally recognised to-day in the schools 
than it has been hitherto. The importance of the 
subject, particularly on the applied side, was streesed. 

Many delightful slides in a lecture of general 
interest delivered by Dr. H. B. Cott interested a 
mixed group. This dealt with “Camouflage in Nature 
and in War”. Dr. Cott explained various methods 
of camouflage adopted by animals for concealment 
and showed how every scheme of applied camouflage 
must be based upon the effecta loyed by animals. 

At an open meeting, Mr. N. Ê. Odell, who has 
just returned from the 1988 Everest Expedition, gave 
@ graphic description of the events of this last 
attempt on Everest. He showed how the exception- 
ally bad weather conditions, in spite of all etforte, 


opened & film discussion on “Films .in the Science 
Classroom”. The opening talks were followed by 

The of the meeting were in the new 
building of the Department of Zoology. Here were 
housed exhibitions e cielo ublishers and. 
of scientific ap fist chad BEA The pro- 
gramme inc ea nada eae 
the district. Demonstrations wer arranged by the 


science departments of the University. 
Lord Horder was elected president for 1939. 
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Scientific and Industrial- Research in New Zealand 


HE twelfth annual report of the 
Scientific and Industrial Research, 
includes the Minister’s statement, together with the 
eid Mateo and the reporte of the various 
research committees, institutes or bureaux under the 
Council. Same,account of research work at Canter- 
bury cultural College is included, and also of the 
work of the Geological Survey Branch, the Meteoro- 
logical Branch, the Dominion Observatory and the 
Apia and Magnetic Observatories. Referring to the 
work of the Meteorological Branch, the Minister 
emphasizes ita growing mmportance as a result of the 
rapid expansion of commercial aviation within New 
Zealand end the development of trans-ooeanic air- 
craft. The Geological Survey Branch has gamed 
importance through the Government’s proposals in 
regard to the establiahment of an iron and steel 
industry, and algo through the recent activity of oil 
prospecting, with ite emphasis on the importance of 
accurate data on geological structure and mineral 
resources of the Dominion. During the year, the 
Soils Survey Division of the Department has carried 
out an extensive p: of work in Hawke’s 
Bay, North Auckland, Blenheim, West Coast and 
Bank’s Peninsula, the results of which are being 
published. The Soils Survey Division has also 
pantebeiea important data collected m the course 
of soil surveys which bear on the problem of soil 
erosion and land deterioration in New Zealand. 
These activities fall under the broad section of the 
activities of the Department which is concerned with 
provision of essential scientific services to the Govern- 
ment. In this section 1s also included the work of the 
Dominion Laboratory, which hae recently carried out 
much work for the Housmg in connexion 
with the examination of a wide range of building 
materials, and has given valuable advice as to the 
durability and general standard of the materials used. 
The laboratory is alao carrying out important m- 
dustrial research work, particularly in relation to 
the phormium, kaur: gum and fruit industries, and 
has almost completed an investigation of the ourmg 
of: lamons, which has given results of real value to 
the industry. The work of the Plant Research 


Bureau has been further consolidated and is now & 
major branch of the Department's activity. The 
Botany Section (now established in Wellington) has 
been engaged in two major investigations which have 
a bearing on economic problems—ragwort and South 
Island tussock grasslands. These studies have 
revealed the remarkable capacity of the ragwort to 
Tegenerate from root fragments, and have indicated 
that toxic sprays seldom injure the plaft to such 
an extent that regeneration of roots will not occur. 
The Entomological Division has largely centred on 
Measures designed to control the two principal 
Insect pests of rape and turnip crops and has under- 
taken a study of msect pests of wheat. Work has 
also been completed on the effect of Agrosan and 
Cereean dusts on the seed of wheat, oats, barley 
and peas, and has shown that little or no adverse 
effects can be on the treated seeds when 
stored for periods lees than five months, either in 
subsequent germination or m the control of disease. 
The Plant Diseases Division has made good progress 
with spray testmg technique, and wrth the 

of pyrethrum. Attention has also been devoted to 
problems of industrial mycology. 

The Dairy Research Institute has been respansible 
for important advances in the study of the technique 
for the maintenance of single strain starters, and jn 
this connexion the experience of the Institute Has 
emphasized the importance of the technical education 
of managing foremen in industrial efficiency. New 
research associations have been established to pro- 
vide æ oo-ordinated scientific and technical service 
for the woollen manufacturing, boot and shoe manu- 
facturing and tobacco industries. The newly-formed 
Social Science Research Bureau has directed ita 
activities to a study of the standard of living of dairy 
farmers. The study of dietary requirements has been 
handed over to the Medical Research Council, at a 
stage where family diets have been formulated giving 
sufficient energy and protective food values. The 
report also includes accounts of the work of the 

bt Research Institute, of the Fruit Research and 
Radio Research, as well as of the work of the Standards 
Institute. ` 


Protection of the Natives of Dutch New Guinea 


EN of science in Holand have been by no 
means blind to the havoc which is being 
caused, especially among fauns and flora, by Western 
explortation of natural resources in the remoter 
of the world. They also appreciate to the full the 
deleterious effects of the impact of Western orvilixa- 
tion on oe ae peop les. This latter problem is 
one w beonelis home to them with 
force anfl urgency, not only on behalf of 
the native po tions under Dutch administration 
in Indonesia, also owing to the prospective rapid - 


development of the natural resources of Dutch New 
Guines m the near future, where the use of aeroplanes 
by the great oil interests and also prospecting for 
minerals are bringmg-about the speedy opening up 
of the hitherto maccessible mterior. 

On April 29, 1937, the Netberlands Committee for 
International Nature Protection, an mfiuential body 
which came into being, as its name implies, for pro- 
moting mternational oo-operation in devising measures 
for preventing or alleviating the grosser and more 
harmful results m Nature of the spread of civilization 
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appointed a sub-committee to consider measures for 
the protection of the natives of Dutch New Guinea. 
This sub-committee was composed of members 
eminent in science, or with experience of primitive 
peoples and of industrial organization in the tropics. 
Among them were Prof. O. de Vries, of the Govern- 
ment Agricultural Experimental Station at Groningen, 
Dr. A. J. M. van W. van der Grascht, of the Govern- 
ment Service for the Supervision of Mines, and Dr. 
H. J. T. Bijlmer, whose expedition to the mountain 
region of Dutch New Guinea in 1936 effected con- 
tacta with native peoples who had never previously 
seen a white man. The sub-committee has prepared 
a report, which has been adopted by the mam oom- 
mittee and has recently been submitted for oon- 
sideration to the Governor-General of the Dutch 
Indies and the Minister for the Colonies’. 

The native problem, it is pointed out by the Com- 
mittee in its report, 1 twofold. The population of the 
coastal lands, which on broad lines 1s already known 
geographically, consists of tribes of Papuan stock, 
which already have been in contact with Europeans, 
official, mission and other, for some decades. These 
tribes are fierce and warlike, cannibals and heed- 
hunters, among whom murder and manslaughter are 
rife. Some of them are still uninfluenced by orviliza- 
tion. In the mountam region, until recently almost 
entirely unexplored, on the other hand, the inhabit- 
ants are Papuans of a specialized type, some indeed 
of so low a stature as almost to warrant the designa- 
tion of pygmies. Of these a few only had been 
reached m recent years by scientific expeditions, and 
that with extreme difficulty, before the aeroplane 
made the country more readily accessible. The culture 
of these mountain peoples is of a different order from 
that of the peoples of the coastal lands. They cultivate 
gardens and keep pigs, are industrious, and have 
settled habitations, while their warfare is of a mild 
type. In disposition they are friendly, and greet 
European contacts in an amicable spirit. 

Two alternative methods of dealing with the native 
problem presented themselves to the Committee for 
consideration. Of these the first was the complete 
segregation of the native population from all contacts 
with civilization in & native reserve, in which they 
might be preserved with their culture as museum 
specimens. The second alternative was the protection 
of the native population from the effecta of a full 
and sudden impact of white civilization—the abrupt- 
nes of the mmpact constituting, it was felt, the 
essential danger—by a process of gradual preparation 
and education, in which contact with European 
influence would be subject to stringent and careful 
regulation. 

The Committee elected in favour of the latter 
course as the more practical, and at the same time 
the more fair to the native, as it would leave open 
to him the possibility of cultural development, from 
which, it was felt, he should not be debarred, as he 
would be under the firat alternative. 

It 1s, therefore, suggested that provision should be 
made for three stagea of development and contact : 
(1) a period of gradual reconnoitring and penetration, 
research and study, with a minimum of native con- 
trol by Government agencies ; (2) a period of gradual 
buildmg up of a new culture, the introduction of 

* Netherlands Committee for International Nature Protection : 
Report concerning the Possibility of Protecting the Primitive Natives, 
especially the Mountain—Papuap—tTribes m Dutch New Guinea. 


Pp. 8% (Amsterdam Woderlendeche Commie voor Internationals 
Wataurbesahermmg.) 
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missions and mission schools, the intensifloation of 
Government functions, with a recognition of native 
authorities, and the extension of communications, 
and other forms of economic development ; and (3) 
the normal colonial condition of Dutch administra- 
tion, with co-operation with, and recognition of, 
local native autonomy. 

In order to brmg about the smooth development 
of these three stages of progress, certain regulations 
are suggested, which include the declaration of 
population reserves, in which m addition to the 
existing regulations as to its for entrance, no 
Eastern immigrants should be admitted, and no 
corporate or mdividual enterprise should be allowed 
except under special conditions framed to protect 
the interests of the natives. As a condition of ad- 
mission to New Guinea, medical exammation and 
precaution against infectious or other disease should 
be added to the requirement of a permit; the 
importation of all.aloohol and drugs should be pro- 
hibited; and the importation and sale of drapery 
goods should also be prohibited in order to enforce 
the wearing of the native type of clothing. Further, 
the establishment of estates should be subject to 
regulation, ensuring the preservation of sufficient 
agricultural land for the needs of the native popula- 
tion, while the importation of labour and recruitmg 
of indigenous labour should be regulated. A large 
area of the mountam-region should be declared 6 
reserve, though not debarred to prospecting, which 
being for the most part of a transient character 
should not, under permit, affect the intereste of the 
native population. This large reserve, when known 
ethnologically, and technically explored, might be 
broken up into smaller unite. 

It will be seen that the Committee, in framing its 
recommendations, has wisely aimed at reconciling the 
efficient protection of the interests of the mdigenous 
population with the openmg up and commercial 
development of this valuable territory. In framing 
its policy it has been, as is duly acknowledged, much 
indebted to the measures taken by the Australian 
Government for the administration of the Mandated 
Territory of New Gumea, and above all to the con- 
ceptions m native administration of Governor 
General Sir Hubert Murray. 








University Events 


Batrast.—The title of professor emeritus has 
been conferred on Prof. F. Hummel, who retired 
recently from the chair of civil engineering. 


EDINBUBGH.—On January 11, Sir William Bragg 
formally opened the new common room of the 
University, situated at King’s Buildings, West Mains 
Road. It is desi to meet the physical and social 
needs of the stu of science, most of whose work 
is done at King’s Buildings. During the ceremony, 
it was announced that Dr. J. A. Thomson had given 
£5,000 and promised to £10,000 towards the 
maintenance of the building. 

Sir William Bragg also took the chair at the 
insugural lecture of the newly instituted lectureship 
of crystallography. The l was founded by 
a fand left by Lady Dewar, widow of Sir James 
Dewar, in 1986, and the lecture was delivered by 
Dr. 0C. A. Beevers, Dewar research fellow. 
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Science News a Century Ago 
Schools of Engineering, Mining and Surveying 

“As very great ignorance seems to exist among the 
would-be political economists as to the state and 
progress of the schools for i mg, mining and 
surveying, we are induced to publish the followmg, 
remarks :—The Government have the departments 
at Sandhurst, Woolwich and Chatham ; the East 
India Oompany have also a4 oollege; the Royal 
Dublin Society have long given regular courses of 
lectures and instruction, under the superintendsnce 
of Mr. Griffiths; and surveying has been so effec- 
tively taught at the Agricultural School of Temple- 
moyle, that the Ordnance Survey Department there 
has received considerable emis from it. Survey- 
ing is one of the regular branches of instruction at 
Elizabeth Coll Guernsey, and we believe also at 
Kmg Wiliam College in the Isle of Man. 

“But if any deficiency of these mstiturions exists 
it will be fully supplied by the facilities established, 
at Durham and m University and King’s College, 
London. . . .” i and Architects’ 
Journal, Jan. 1839). 
Statistics Applied to Medicine 

Burore the Statistical Society on January 23, 
1880, a paper was read by Dr. Guy, professor in 
forensic medicine, King’s College, London, entitled 
On the Value of the Numerical Method as applied 
to Boience, but especially to Physiology and Medi- 
oine”. 

“The success,” said the author, “with which 
calculation has been applied to unorganized matter, 
and the confidence with which the natural philosopher 
E ee 

& powerful influence on those who pursue the study 
of organized beings, and a growing ian. to 

apply caloulation to the phenomena of life is one of 
the characteristics of the age in which we live.” 
Having referred to the application of statistics to 
insurance, crime, bills of mortality, eto., he went on 
to say that “it often happens that an "event is at- 
tributed to a cause which varies in intensity under 
different circumstances or in different localities, and 
we have no other means of testing the acouracy of 
our opinion than by po parag the frequency of the 
event in question, with the varying influence of the 
assumed cause; and should the same numbers be 
obtained in every case we are justified in rejecting 
that cause. If this rule be applied to the received 
T on the subject of phthisis pulmonalis, we 

ould soon see how void they are” 

Dr. William A Guy (1810-1885), the author 
of this paper, edited the Journal of the Statistical 
Sooiety from 1852 until 1856 and served as president of 
the Society during 1873—76. He was a vice- ident 
of the Royal Society and a founder of the h of 
Towns Association. 


Geology of Portugal 

Ow January 23, 1839, Daniel Sharpe (1806-56), a 
business man who had resided in Portugal, read a 
paper to the Geological Society “On the Neighbour- 
hood of Lisbon”. “In few. countries,” he said, ‘can 
the separation between the tertiary and secondary 
formations’ be. more strongly marked than in the 
neighbourhood of Lisbon. The rocks of the latter 
olaga were distributed and denuded before the com- 
mencement of the tertiary epoch, and a vast mase of 
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basalt, covering an. extensive district to the west and 
north of Lisbon, is interposed between the youngest 
of the secondary and the oldest of the tertiary 
strate”. “The ‘Hippurite’ limestone,” he said, 

“consists in the and middle parte of marls 
and argillaceous lmestones, con layers of 
flint, and in the lowest of a beautiful hard marble. 
It occurs only on the Lisbon side of the Tagus.” The 
‘Espichel’ limestone is composed of shale and 
limestone. It constitutes the Cape after which It is 
named.” 

Sharpe at the time of his death was president of 
the Geological Society. 








Societies and Academies 


Edinburgh 
Royal Society of Edinburgh, January 9. 

F. L G. Rawxiovs: Physical methods in the in- 
vestigation of pamtings (address). A painting, con- 
sidered scientifically, is an easentially stratıfied 
structure, consisting of the support (stone, wood or 
canvas), the ground (geaso or priming), the -fihn, 
and the varnish film. These layers may t Ives 
be complex, and they are rarely independent as re- 
gards forces of binding, expansion and contraction. 
Methods of investigation, therefore, have bean de- 
veloped akin to those which have proved valuable in 
petrology, surface-chemistry and orystal structure. 
The chief aims of a picture laboratory are (a) the 
study of candition, (b) study of technique of pute 
examples of the chief schools. X-rays, ultra-violet 
and infra-red rays are all of use. Also microscopy, 


with polarised light, is employed. 
K. Fuam: variance of quantized field equa- 
tions. theory of quantum 


It is proved that the 
dynamics as developed by Heisenberg and Pauli is 
invariant not only against Lorentz transformations 
but also against all transformations allowed by the 
general theory of relativity. Although it is mmprac- 
ticable to write the quantized Hamiltonian equations 
and the quantum conditions in tensor form (the 
canonically conjugate variables do not form a tensor), 
it can be shown that the complete system of field 
equations plus commutation relations does not 
depend on the co-ordinate system. 


Pari 
Academy of Sciences (O.R., 207, 1341-1456, 
Dec. 27, 1938). 
H. DASLANDRES : Application to some interesting 
molecules of the new analysis of molecular spectra. 
H. Corr and M. Smson: Nitrogen, organates and 
saccharin richness of the sugar-beet. 
F. Granpssan: Neoteny (presence of immature 
characters in the adult) in the Acarids. 
G. Gmavup: A new extension of the theory of 
elliptic equations. 
. Haae: A biharmonic problem. 
D. RuBovocsimekyY: Interpretation of theoretical 
movements of fluids by ‘animated’ diagrams. 
G. Dewicks: Very sensitive micro-crystalline re- 
actions of bismuth and antimony metalloids. 
L. DantgL: Two new cases of renia in the apple- 


tree. 
H.`DAVENPORT: Sums of integral powers. 
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P. Lévy : Properties of some indefinitely divisible 
laws. 

P. Hesroni: Continued two-term matrices and 
oo application to linear integro-differential equa- 


ee Desane : Continuous hypercomplex systems 
and the theory of multi-groups. 

L. Kawrorovrrop and A. Povaxen: Partially 
additive functions in semi-ordered spaces. 

L. Hippzat: The system (R.V.) of integral func- 
tions about the essential singular point. 

P. Diva: Barotropio [surfaces of equal pressure 
and equal density coincident] rotations in the second 
approximation in a fluid star stratified in ellipsoidal 
layers. 

D. Bawonmxy: Singular points in the limited 
problem of three bodies. 

L. Nit: Application to niakel of a new method 
of measurmg the true specific heat. 

W. UYTsaHorvan and C. Varsure: Temperature 
of electrons T, in a positive column discharge with 
alternating current (50 ~); experimental method. 

Mis. B. Van: Bilver-platinum comparisons in 
aqueous solutions of iodides, and electrostatics of the 
contact Ag-I-. 

R. Forre : A SE of the elementary 
moment of ferromagnetics, and the gyromagnetio 
phenomena, 

A. Davvurnme : Identification of Hoffmann col- 
lisions with electron bundles produced by coamic rays. 

T. Kim: Remarks on the curves of blackening on 
[photographic] plates in the region of under-exposure. 

G. LuxDrRaT: Two different of the non- 
additivity of the photo-electric effects of simultaneous 
luminous fluxes. 

C. Bmvapices : Diagram permitting the gra phical 
representation af thé comiposition of TERE Ee, 
such as those of the light alloys. 

A. Mawan : Contribution to the study of the octanes. 

E. Luau: Relation between vapour pressure, 
viscosity and molecular association. 

R. Varttanp : Inflammation of mixtures 
by the electric spark : air—diethylether mixtures. 

R. Lucas: Mechanism of fusion. 

J. Bitvanp and G. Cmavpron : Solid solutions of 
the cubic seequi-oxide of iron obtained by oxidation 
of substituted magnetites. 

A. Popmavos and H. Joniver: A mode of decom- 
position of austenite. 

Mis. Ð. Brquarp: Raman spectra of ois and 
trans a and 8 decalones. 

Mwa. P. Rawant-Luoss: Structure of rhodamines 
from their absorption spectra. 


P. Cuoviw : Researches on the Pechmann colouring ` 


matters: scission reactions in the symmetric dı- 
naphthylated series. 

R. Passau: Influence of bromides of beryllram, 
magnesium, zino and cadmium on the bromination 
of benzene. They show catalytic activity increasing 
with atomic weight of the metal, excepting beryllium. 

L. Dusuerner: The Oligocene and the Burdigalian 
in Syria. 

R. Fosos and P. Lemonse: Presence of the 
nummulitic at Pondicherry (French India). 

L. Bueraann : Triasio terrains of the middle part 
of the Département du Var. 


NATURE 


129 
F. Buawoner: Tectonics of the left bank of the 
River Durance in the neighbourhood, of La-Roche-de- 


Rame (Hautes-Alpes) its relations with the Guil 


nappe. | 
B. Rastwvid: The regime of the sands of the 
estuary of the Seine. 


C. `Davzken : Lightning strokes in the Départe- 
ment de la Haute-Garonne. Frequency of lightning 
strokes is related to the nature of the soil. 

R. GRANDMONTAGNE : Decrease of blue and red 
light at the end of twilight. Photo-electric measure- 
ments show that the radiation depreases to oon- 
stant intensity earlier than the blue radiation. 

J. Macrovu and J. Bouawr: Presence of myoor- 
rhiza in potatoes reverted to the wild state. 

M. Baersrsorree: An umbellifer hitherto not 
known im the French Soandicium asiellahum 
Thell. of the Baronnies (Hautes-Alpes). 

R. Freaxgumr: Inulin in grafts of annual sun- 
flowers and of perennial Composites. 

P. Caovanp and P. Vamm: Distinct action of 
photoperiodiam on the formation of buds and the 
development of flowers in the chrysanthemum. 

Mam. 8. LALLEMAND : Experimental production, 
with the aid of colchicine, of strophosomous chicks 
[with exposed thoracio and abdominal organs, tail 
applied at the head, eto.]. 

J. Esoum-Dzsnivikens, E. Lapmene and MLLE. 
M.-L. Veni. Hemarshes/on: he aetinal pipmenta 
of Cephalopods. 

Mwe. V. Dawronaxor¥: Folliculin in the sexual 
Se es ee ee 

J.-H. Vivian: Effects of hypophysectamy in a 
marine teleostean, Gobius paganslius L. 


Tokyo 
Imperial Academy (Proc., 14, No. 8, October 1988). 


TsunvsasuRO Takasu: A conformal geometric 
generalization of geodetic lineg. 

Tatsuo Kawata: Remarks on the representation 
of entire functions of exponential type. 

TaxEsH INAGAKI: Remark concerning a problem ` 
of M. N. Lusin. 

Masao Inova: The stability of Diriohlet’s 
problem. 

: (1) Equivalence of representa- 
through semi-linear trensforma- ` 
tions. (2) Invariants of finite groups of half-linear 
transformations. y 

K6eaxu Yosma : (1) Abstract integral equations 
and the homogeneous stochastic process. (2) Mean 
ergodic theorem in Banach spaces. 

&mzvo Kaxurasi: Iteration of linear operations 
in camplex Banach spaces. 

Ryo Sarata: Representation of compactness 
of & sphere. 

SanuBo Naxawo: Harmonic analysis of nineteen 
years material of latitude variations observed at 
some international latitude stations. 

Kaw Suaawana: Dichotomous microstratification 
of pH. A new type of dichotomous stratification 
of pH developed in the epilimnion of Takasuka- 
Numa. 

Yosmxarzu TOYOHARA : Inolmation of thie strand 
along a sandy seashore (1). 
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Forthcoming Events 
[Moestings marked with an asterisk are open to the public.) 


Monday, January 23 
Univurnsiry oF Lamps, at 5.15.—Prof. R. A. Peters, 
FRS. : “Some Aspects of Vitamin B, and Bram 
Biochemistry’”.* 
Uxrvarsrry Corman, Lonpon, at 5.30.—Dr. H. 8. W. 
Massey: “The Quantum Theory and Modern Physical 
8c1ence’’.* 


Wednesday, January 25 


OOURTAULD Inérrrurs or Art, at 5.80.—Prof. W. 
Perceval Yetta: “Astronomy m Chinese Art’’.* 


Thursday, January 26 


Rorat Sooumrmrr, at 4.30.—W. J. C. Lawrence, J. R. Price, 
Sir Robert Robinson, F.R.S. and Lady Robinson: 
“The Distribution of Anthocyanms m Flowers, Fruts 
and Leaves’. 


. Friday, January 27 
PHYSICAL. SOOTY AND Astsonomicat Soorery (Joint 
Meeting), at 5.15.—Discussion on ‘“‘The 
Universe”, to be opened by Prof. G. F. J. Temple an 
Dr. G. C. MoVittie. 


Roya Lwstrrvurion, at 9.—Prof. J. D. Bernal, F.RS.: 
“Struqture of Protema’’. 





Appointments Vacant 


APPLIGATIONS are mvited for the following appomtmentsa, on or 
before the dates mentioned : 


TMACGHER OF KOONG in Doncaster Technical College—The Seorctary, 
Baduocation Offices, Doncaster (February 8) 

APEETANT LECTURER IN MBOHANIOAL HAGINEERING In the Alan- 
chester Munsetpal College of Technology—The Princrpal (February 6) 

GUIDR-LECTURER (woman) tn Leloeate: Museom—The Dtrector 
(February 14). 
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- Finance for Scientific Research 


IR publication by the Association of Scientific 
Workers in the Scientific Worker of the final 
draft of a memorandum on the financing of re- 
search, a preliminary draft of which has already 
been discussed in a leading article in NATURE 
(138, 51; 1936) focuses attention once more upon 
the provision of finance for, and organization of, 
research, and the arguments of the memorandum 
itself and the observations of the Advisory Council 
upon them deserve close study by scientific 
workers. A brief survey of the way in which the 
present position has developed appears elsewhere 
in this issue (p. 146). The comments of the Advisory 
Council on the scheme put forward by the Associa- 
tion indicate, indeed, complete agreement with the 
goneral thesis that there is need—and urgent need— 
for much greater application of science by industry. 
Disagreement with much in the memorandum is 
based on special knowledge of the difficulties to 
be overcome, for it is stated that some of the 
premises upon which the conclusions of the memo- 
randum are based are incomplete and inaccurate. 

In the first place, an explanation is given of the 
way in which Government expenditure on research 
is limited by the degree to which industry generally 
is prepared and able to apply scientific method 
and advanoe in scientific knowledge. Over a very 
wide field, though perhaps not necessarily the 
whole field of science, Government expenditure on 
scientific research will: be largely abortive unless 
its resulta are ultimately used in industry, at least 
in ita broadest sense. There are of course branches 
of research which the State cannot leave to the 
initiative of industry, such, for example, as work 
on the preservation and transport of food or the 
economical use of fuel and the work of the National 
Physical Laboratory on the application of exact 
measurement. 


It is perhaps pertinent to refer here to one 
special field which has hitherto largely bean left 
to individual initiative or voluntary support, 
namely, that of industrial psychology. The 
success which has already attended the work of 
the National Institute of Industrial Psychology, 
demonstrates the valuable service which research 
in’ this field oan render not simply to industrial 
efficiency but also to health and safety in industry 
and in society generally. Work in these latter 
fields is of course also carried out by the Medical 
Research Council through the Industrial Health 
Research Board, with which the Institute has 
sometimes been associated. In spite of this, the 
position of the Institute is far from satisfactory. 
Lack of resources prevents it from pursuing 
promising lines of work, and the response to its 
recent appeal has been quite inadequate. Under 
such conditions the national importance of ita 
work may fairly raise the question of State 
assistance or development on a much larger scale. 

Allowing, however, for such exceptions, though 
even here the co-operation of industry is often 
invited and forthcoming, the Advisory Council 
holds that the worst way of attempting to secure 
increased expenditure by industry is to spend 
large sums of public money for ita direct benefit 
in advance. If the importance of securing con- 
tributions from industry itself be conceded, the 
soundness of this view oan scarcely be challenged. 
Indeed certain sections of industry might be in a 
healthier position had regard been had to this 
principle before according them the protection of 
The Advisory Council then proceeds to -refute 
the assertion that finctuatipg finance has 
been a main difficulty. While the Parliamentary 
Science Committee has probably overstreesed the 
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importance of fluctuations in income—the real 
trouble is that the general average level of oon- 
tributions is much too low—the Advisary Council 
appears to go too far in the ‘other direction. 
Figures are quoted to show that the net estimates 
of the Department of Scientiflo and Industrial 


Research aa laid before Parliament increased oon-- 


tinuously from 1929 to 1937, apart from a alight 
decrease in 1931. The actual expenditure of the 
Department ag given in ita annual reports decreased 
continuously from £740,520 grossa or £555,691 net 
in 1930-81 to £654,736 gross or £451,087 net in 
1932-38, increasing again in 1933-34 to £664,482 
gross or £476,877 net and thereafter continuously 
to its present level. These fluctuations cannot be 
deecribed as violent, nor can they be dismissed 
entirely as nogligible. 

On this point, therefore, the difference in the 
views of the Advisory Council and of the Par- 
liamentary Science Committee appears to be 
rather in degree than in kind. 

As regards the substitution of a fund for a 
Parliamentary vote, the Advisory Council directs 
attention to the fluctuations which oocurred before 
the exhaustion of the Million Pound Fund, and 
deprecates the validity of this argument for re- 
placing a vote by a fund. There is much better 
ground, however, for criticizing the proposal that 
the control of the funds for research to be pro- 
vided by the Exchequer should no longer rest in 
the hands of the Lord President as mimister 
responsible to Parliament, but in an autonomous 
body with the Development Commissioners as its 
nucleua and containing representatives of the 
learned societies, the universities, medical and 
agricultural associations, etc. The main reason 
for employing a minister responsible to Parliament 
and advised by Government research councils, the 
members of which are selected on the basis of 
knowledge and experience as distinct from in- 
terests, is the necessity of obtaining æ proper 
balance of research expenditure as between 
industrial, agricultural and’ medical research. It 
is the minister's responsibility to satisfy himself 
that such a balance is maintained and to that end 
to submit proposals to Parliament. 

The Committee is undoubtedly right in pointing 
out that Great Britain has lagged far behind 
Germany, the United States and the U.S.S.R. in 
providing institutions of thia type. The Committee 
suggests, ia particular. institutions for research in 
optics, silicates Bnd fibres, while chemical en- 
gineering, particularly in problems of materials 
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and unit operations, is a yet further field where a 
called for. Institutions of this type would largely 
be ooncerned with the long-range or fundamental 
type of research, and there is no reagon to assert, as 
the Advisory Council does, that, if a vigorous indus- 


_ trial policy in industry is provided, coupled with 


steady pressure from the Government, they will 
yield resulta greatly in advance of the epee of 
industry to utilize them. 

The Committee then returns to ite former 
contention regarding the: fluctuating income for 
research. It is of course desirable th&t research 
should be free to develop without violent fluctua- 
tions, and particularly that it should be pursued 
vigorously in time of depression, when in the past 
it has’ been liable to be curtailed. The point is, 
however, in our opinion insignificant compared 
with the raising of research contributions from all 
sources to a really adequate level. Moreover, one 
of the most important needs of to-day is the 
consideration of the utilization of research re- 
sources from the widest possible point of view. 
This will almost certainly involve the re-distribu- 
tion or. re-orientation of research effort. 

It appears to us, therefore, that the Committee’s 
strongest comments on the Advisory Council’s 
report are its silence on this question of the need 
for greater co-ordination and on the extension of 
scientific research into fields which at present 
make little or no use of it. It is not really possible 
to separate the two aspects of the problem—the 
planning or co-ordination and the financing of 
research. More adequate provision for the finance 
of research is not more needed to-day than better 
provision for a really wide view of the national 
efforts and resouroes for research with a view to 
their better distribution, particularly between the 
physical and the social sciences. 

It is probable indeed that this question will be 
an early consideration of the new Division of the 
British Association. What will then remain is 
the question of the authority which oan give effect 
to any recommendations ooming from such an 
influential and representative source. We find no 
evidence in the present report that the machinery 
now in existence is incapable of being developed or 
modified to meet this need without essentially 
changing its structure. It will be recalled that 
Sir Daniel Hall’s proposal for a Planning Council, 
intended to pass a technical opinion on proposals 
submitted to the Cabinet or to Parliament, com- 
parable with the Treasury review which is already 
provided, contemplates representation in the 
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Cabinet by the Lord President of the Council, and 
the ultimate enhancement of his status in the 
Cabinet. 

This appears to us to be fár more promising a 
line of development than that of the autonomous 
board proposed by the Parliamentary Science 
Committee. We regard it as essential that any 
great development on these lines in the expansion 
of scientiflo and industrial research should provide, 
not merely for adequate scrutiny in Parliament, 
but also for adequate discussion of the financial 
and technfcal details in the general sense by 
technical and professional bodies in general. 
Despite the excellence of the work of certain public 
utility corporations such as the British Broad- 
casting Corporation, the Electricity Commissioners 
or the Port of London Authority, it cannot be 
contended that this system- provides adequate 
opportunity for discussion or debate in Parliament, 
or the information which renders possible informed 
discussion in the scientific and technical press or 
elsewhere. 

It is no condemnation of the present system 
that in practice the vote of the Department of 
Scientific and Industrial Research is normally 
passed without criticism or debate. That may be 
merely an indication of the lack of interest which 
it should be the task of scientiflo workers to dispel. 
All the evidence in fact goes to show that the 
Department is increasingly desirous of oo-ordinat- 
ing ita work with that of the Medical Research 
Council and the Agricultural Research Counail, 
and that the existing machinery should be reason- 
ably adequate if used. Moreover, the Department 
has already proved its capacity to establish ad hoc 
institutions for special purposes where required as, 
for example, the Bridge Stréss Research Com- 
mittee, the Steel Structures Research Committee, 
and the Locomotive Experimental Station Enquiry 

If, therefore, it is conceded that the Parliamen- 
tary Science Committee has not made out an 
entirely convincing oase for the establishment of 
an endowment fund for scientific and industrial 
research, particularly for the institution of an 
autonomous authority, neither has the Advisory 
Council advanced convincing reasons why it 
should not stimulate research on a somewhat 
larger scale, and particularly by increased Govern- 
ment grants. It should be remembered that, as 
the report states, the total expenditure on all 
kinds of scientific research in Great Britain amounts 
to only about £4,000,000 a year, or much less than 
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one tenth per cent of the national income, as oom- 
pared with one half per cent in the United States 


' and possibly one per cent in Soviet Russia. As 


has been pointed out from time to time, ultimately 
Government grants are provided by industry, and 
if industry is unable or unwilling to provide the 
required funds directly,’ increased Government 
support is merely an indirect means of achieving 
that end. i 

It is of course recognized that there are limits 
to Government effort in this direction, imposed 
no less by practice than by the educational position 
of industry as affecting ita ability to utilize the 
results obtained. The field of work of a research 
aasociation is by no means co-terminous with that 
of the research department of even the largest 
industrial firm. In the nature of things ita work 
must be more generalized and less specific than 
that of an individual research department. On the 
other hand, a research association is well qualified 
to undertake the fundamental and long-range 
investigations which lie outside the scope or 
resources of even the largest individual research 
department, and it is precisely in this field that 
Government help is most desirable. 

We do not suggest, of course, that fundamental 
or long-range research alone should be undertaken 
by the research associations, or that it is or should 
be exolusively their task. Much important work 
of this type is already undertaken by other 
Government research institutions, such as the 
National Physical Laboratory, and a strong oase 
could probably be made out for a few more ad hoc 
research institutions. Moreover, such work belongs 
inherently to the universities also, and in this 
respect it is highly important that due regard 
should be had to all existing resources, particularly 
where, for example, as im chemical engineering, 
duplication involves the duplication of expensive 
equipment which may only be imperfectly utilized 
in any one centre. 

Here is a particular case where oo-ordination 
and planning appear to be called for and where 
some oentral authority might well on review find 
the increase in specific grantes s sound policy. 
Never was it more essential to guard against 
sectionalism and to secure full flexibility if re 
orientation and re-distribution are to be possible 
where required. It may well be hoped that the 
discussion of the report by influential associations 
as well as by individual scientiflo workers, may 
stimulate further attention to the national financ- 
ing of research. 
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Science and its Applications in the Eighteenth Century 


A History of Science, Technology and Philo- 
sophy in the Eighteenth Century 

By Prof. A. Wolf. (History of Science Library.) 
Pp. 814-4- 128 plates. (London: George Allen 
and Unwin, Ltd., 1938.) 25s. net. 


HIS book is the successor of Prof. Wolf’s 

history of science, technology and philogophy 
in the sixteenth and seventeenth centuries pub- 
lished in, 1935, and is planned to form part of a 
complete history, to be extended in the future 
both backwards and forwards. The present instal- 
ment well bears out the favourable impression 
created by the earlier volume. 

The arrangement of the work may be judged 
by a list of subjects with the number of pages 
given to each. Mathematics and physics occupy 
297 pages; chemistry, geology and geography, 
84; botany, zoology and medicine, 72; techno- 
logy, 170; psychology, social sciences with 
economics, 78 ; and philosophy, 53. Thus it will 
be seen that most attention is given to the physical 
sciances and technology. This apportionment is 
perhaps justifled by the relative advances made 
in the different subjects, and by the author’s 
deliberate restriction of his account of philosophy 
to the supply of a philosophic background for 
eighteenth century science. 

The book begins with an account of what the 
eighteenth oentury inherited from the sixteenth 
and seventeenth, and then gives a preliminary 
summary of what was accomplished in the 
eighteenth. “Enlightenment”, born in England 
in the seventeenth century, spread to France and 
then to other countries. It involved the new idea 
of toleranoe—freedom for every man to think what 
he wished and say it. It was believed that Voltaire 
and the Encyclo had established tolerance 
once for all in the world, to be developed more 
fully in the nimeteenth century. If it were not 
true, it would be incredible that in the twentieth 
century half Europe has turned its back on 
tolerance and freedom, or allowed them to be 
suppressed by dictators. 

The chief work of the eighteenth century in pure 
sclence was the acoeptance and development of 
Newton’s discoveries. They were spread in France 
at first largely by Voltaire; they underlay the 
most important articles in the French encyclo- 
pedia, and were carried many stages farther 
towards the end of the century by Lagrange and 
Laplace. “Mechanics and astronomy more and 
more confirmed Newtonian principles. 

After a description of this work, Prof. Wolf 


passes to an acoount of observational astronomy, 


“beginning with Bradley’s unsuccessful search for 


annual parallax in the stars, which led as a by- 
product to the detection of aberration, and an 
estimate of the velocity of light. He then deals 
with other observations, the most important 
perhaps being the determination, of the density of 
the earth by Maskelyne and Cavendish, and the 
very prolonged and extensive studids of stars, 
double stars and nebule by William Herschel. 
From astronomical observation, it is natural to 
proceed to astronomical instruments, and here 
Prof. Wolf opens a subject often ignored in 
histories of science. Scientific instruments not 
only need great skill in their planning and manu- 
facture, but also enable men to make disooverica 
and measurements which without them would 
be impossible. It needs but one example—the 
determination of longitude at sea by the invention 
of an accurate marine chronometer by John 

Next come chapters on the development of 
light, sound, heat and electricity and magnetism, 
in which perhaps the most interesting sections deal 
with Black’s work on latent heat and the fore- 
shadowing of the mechanical theory by the 
measurement of the heat developed in the boring 
of cannon by Benjamin Thompson, Count Rum- 
ford. In electricity, Coulomb established the law 
of attraction and, towards the end of the century, 
Galvani started the study of current electricity by 
observing the movement of frogs’ legs when 
touched with two metals in contact. 

In the early years of the century, chemistry was 
dominated by the phlogiston theory of combustion, 
chiefly formulated by Stahl. Here Prof. Wolf 
might have made the essence of the subject 
clearer. Phlogiston escapes when bodies burn, and, 
sinoe ‘there is an increase in weight, phlogiston 
must have a negative weight, a return to Aristotle’s 
ideas. It was the work of Priestley, Cavendish and 
finally Lavoisier, that explained combustion in 
terms of ordinary bodies with positive maéss and 
weight, and thus carried the fundamental prin- 
ciples established by Galileo and Newton in 
mechanics over into chemistry. 

The work of Linnwus on systematic botany was 
followed by that of Wolff and Stephen Hales in 
plant and animal physiology, the latter subject 
being greatly influenced by Haller, whose eight- 
volumed book marked a new epoch. Medicine 
was developed by a line of medical men ranging 
from Boerhaave of Leyden to John Hunter of 
London. 


No. 3613, JAN. 28, 1939 


Turning to technology, Prof. Wolf deals succes- 
sively with agriculture, textiles, building, trans- 
port, power and machinery, the steam engine, 
mining and metallurgy, industrial chemistry, lenses, 
mechanical calculators and telegraphy. The list 
shows how wide is the scope of the book. Doubt- 


NATURE 


135 


lese the description of these “practical applications” 
will appeal strongly to some readers. 

The volume closes with chapters on peychology, 
the social sciences and philosophy, bringing an 
able and interesting work to a successful con- 
clusion. W. C. D. DAMPE. 


Stellar Dynamics. 


Stellar Dynamics f 
By Dr. W. M. Smart. Pp. viii +434. (Cambridge : 
At the University Press, 1938.) 30s. net. 
iA the year 1914, when the study of the move- 
mente of the stars was in its infancy, a mono- 
graph was published by Prof. (now Sir Arthur) 
Eddington in which was given an acoount and a 
discussion of what was known at that time of 
stellar movements and the structure of the universe. 
This survey, with its co-ordination of different lines 
of investigation, undoubtedly stimulated interest 
in the subject. In the intervening quarter of a 
century, investigations dealing with the many 
important problems connected with the move- 
ments and distribution have followed at a rapidly 
increasing rate. But until the publication of Prof. 
Smart’s book, there has been no book in English 
to take stock of the position and to summarize 
what has been done. 

The volume under review does not cover the 
whole field. It is concerned almost entirely with 
the movements of the stars, as may be inferred 
from the concise title. The related subject of the 
distribution of the stars receives scant attention. 
This is to be regretted, because the movements 
and distribution of the stars are so closely related. 

The treatment in this book of the subject of the 
movements of the stars is mainly mathematical. 
The observational bases of many of the assumptions 
that are necessarily involved in a mathematical 
formulation are not discussed, and the results that 
follow from the mathematical analysis are not 
sufficiently compared with the data provided by 
observation. The Gaussian form of the general 
luminosity function, for example, is assumed, 
though it is well known that the observed 
luminosities show systematio deviations from the 
Gaussian law, and that the form of the luminosity 
function changes with galactic latitude. Again, the 
density distribution in the galactic system is repre- 
sented by a formula of an analytical character, in 
which the density is determined by a single vari- 
able—the distance from the sun. Such repre- 
sentations of the density distribution were derived 
by disregarding or smoothing out real irregulari- 
ties and are approximately valid only within a 


relatively amall distance from the sun. It is now 
ized that there are considerable finotuations 
in the density distribution. 

The statistical mathematical discussions are not 

without value and have played their part in the 
development of the subject. But their limitations 
are now clearly recognized. Analytical functions 
do not possess the degree of flexibility that is 
needed in dealing with the stellar universe, and 
consequently the analytical methods of the earlier 
investigations, elegant though many of them were, 
have largely been displaced by numerical methods. 
For these reasons, it seems to the present reviewer 
that many portions of Prof. Smart’s book would 
have been of greater value if the treatment had 
been Jess mathematical and more closely related 
to observational data. In some respects, the book 
has appeared too late for the method of treatment 
that has been followed. Ten years ago, the - 
objections to a purely mathematical treatment 
would not have been so strong. 
- After an introductory chapter, mainly concerned 
with an account of the data of observation, four 
chapters are devoted to the solar motion and the 
phenomena of star-streaming, the two alternative 
points of view—that of Kapteyn, of two inter- 
mingling streams of stars, and that of Schwars- 
schild, of a preferential direction of motion—being 
fully discussed. These chapters contain a good 
deal of rather heavy, but straightforward, mathe- 
matics, and might with advantage have been 
considerably compreased. ‘The sixth chapter is 
devoted to the discussion of methods for deriving 
statistical parallaxes of the stars from their proper 
motions. This is an important matter, because the 
zero point for the period-luminosity relationship 
for the Cepheid variables must be derived from 
the. application of the statistical] method to the 
nearer Cepheids, and the whole scale of the 
dimensions of the galactio system and of the 
distances of the external galaxies depends upon 
the correct fixing of the zero point. There are 
many traps for the unwary in these statistical 
discussions, but Prof. Smart is a safe “guide. 

The space distribution of the stars is discussed 
in the next chapter, on the basis of one particular 
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hypothetical law for the density distribution. The 
mathematical superstructure is too top-heavy for 
the slender foundations and the results are not of 
‘great practical significance. No reference is made 
to star counts, which provide important informa- 
tion about the space distribution. It may be said 
that star counts are no concern of stellar dynamios, 
but neither, in the narrow sense, is the luminosity 
fonction, which is much used in this chapter. Star 
counts are intimately related both to the density 
distribution and to the luminosity fanotion. In 
Chapter viii, general statistical methods of deducing 
certain frequenoy functions associated with various 
characteristics of the stars from other assumed 
frequency functions is discussed; the treatment 
in the main follows along the lines of the pioneer 
investigations of Schwarzschild. 


Silva and 


Trees and Men , 

By Eleanor Hughes-Gibb. Pp. viii+171+11 
plates. (London: Alexander eine Ltd., 1938.) 
8s. 6d. net. 


i sentimental approach to a technical sub- 
ject is unusual in modern times though 
common enough in books intended forthe juveniles 
of Victorian days. In a work intended not for the 
expert, but rather to awaken the publio conscience 
to the desirability of, and in some oases the 
necessity for, protection of our trees and forests, 
both at home and throughout the world, sentiment 
may play a useful part. In skilled hands it can be 
an effective instrument in a useful form of propa- 
ganda, providing it is supported by incontrovertible 
facts. Much of the information given in the book 
under review is taken from reliable sources and 
is pieced together with some skill, but it is unfortu- 
nate that many inaccurate or dubious statements 
have been allowed to stand. Thus, on p. 94, in 
reference to the cajuput forests of Cochin China, the 
following appears: “But more important is their 
invaluable property of absorbing the harmful germs 
of swamp. fever in the soil in which they grow.” 
The book is divided into three parta, the first 
of which inoludes a justification of sentimentality, 
and such themes as trees of the Bible, tree worship 
and the economic value of trees. Hoonomic 
products become “The Gifts of the Tree to Man” 
and the uncomfortable conditions of a treeless 
world are conjured up in a fantastic sketch. The 
second part deals with the manner in which’ man- 
kind has used and abused these “gifts”. Paper- 
making is given a chapter, which includes ‘an 
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A short chapter on moving and globular clusters 
is followed by three chapters dealing with the 


‘dynamics of stellar systems in general, galactic 


rotation and the dynamios of the galaxy. These 
chapters are the moat interesting in the book, and 
contain a good acoount of the recent work of Oort, 
Lindblad and Plaskett on the rotation of the 
galaxy, a3 well as of the explanation of the 
preferential motion of the stars and the asym- 
metrical motions of the stare of high velocity. 
It may be mentioned that the approximate equi- 
partition of energy among the stars is not 
referred to under the dynamics of stel&r systems, 
and that there is no discussion of the information 
as to the time-scale of stellar evolution that can 
be derived from various dynamical considerations. 
H. 8. J. 


Sentiment 


account of the manufacture of pulp and paper 
and emphasizes the wastage that occurs in the 
non-utilization of damaged .treea and the lop and 
top in the forest. Other products discussed include 
turpentine, rubber and maple sugar. 

Several chapters are given up to afforestation 
in various parts of the world, emphasis being 
placed on the importance of forests in the oon- 
servation of water supplies and prevention of 
erosion a8 well as for the maintenanog of timber 
supplies. Some striking examples are given of the 
devastation caused by forest fires, many of which 
could be prevented if the publio were fully aware 
of the dangers. The third part, which is givan a 
separate title, ‘The Life of the Tree”, inaludes 
a description of the life processes of a tree that is 
misleading on account of numerous inaccuracies. 
For example, on p. 145, we are told that sugars 
are derived from “the carbon dioxide and the 
moisture of the atmosphere”, and on p. 149 we 
learn that “The green chloroplasts take in the 
carbon dioxide through the ‘stomata’”’. If the 
manuscript had been submitted to a: competent 
botanist, such elementary mistakes could have 
been avoided and the numerous invalid and mis- 
spelt botanical names corrected. 

The book is illustrated by photographs and by a 
number of drawings by Archdeacon Lonsdale Ragg, 
who with characteristic touch has caught the 
beauty and personality of his subjecte. The fine 
avenue of beeches at Tarrant Gunville Manor, 
whioh provides the frontispiece, was drawn 
specially for the book, while the fine old Cedar of 
Lebanon at the Rookery, Streatham, will be 


recoghized by many Londoners. R. M. 
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Racial Fallacies. 


Lehrbuch der organischen Geographie : 
Vorschule und Einführung in das Studium. Von 
Prof. Ewald Banse. Pp. ix +626+5 plates. 
(Berlin und Leipzig: Walter de Gruyter und Co., 
1937.) 18 gold marks. 


HE author claims that his book marks an 
epoch in the supersession of mechanical by 
Sii thofight about the world. It would almost 
that the discovery that ‘Landschaft und 
Volkhoit” should be treated together is claimed 
by him as his contribution to knowledge. Surely, 
not to go farther back, we all acknowledge our 
debt to Ferdinand von Richtofen and Paul Vidal 
de la Blache in this matter, the more so as we do 
not feel that Banse gets as far in that direction as 
they and othera have done. Bange claims that he 
does not follow out details in the way that ‘liberals’ 
would, but makes the presentation of Ganzhett 
(wholeness) his aim. One could wish that he did 
this more carefully, but for that purpose some 
insight is needed that he clearly lacks. Looked 
at as a product of a mechanistic mind, the 
book has its value as a work of reference for its 
immense series of definitions. It is regrettable 
that the author should find it necessary to over- 
state his own claims, for example, to be the 
chief author of a system of major regions ee 
dismissing the Herberteon scheme (1905), 
timid effort. 

The book begins with physical geography of the 
still or non-moving Landschaft and its evolution 
under the influence of endogenous and atmospheric 
influences, and the chief forms it demonstrates to 
us. One notes that the author includes in this 
section a review of the facts concerning rivers, 
lakes and seas, as well as a study of the earth’s 
vegetation. He then proceeds to tHe moving 
Landschaft which, for him, includes the atmosphere 
and animal life. Already, in each of these sections, 
he includes some paragraphs about the relations 
of man and the various natural phenomena with 
which he deals. This element in his work would 
be more valuable were it not for « continual 
reiteration of the view that war is, apparently, the 
chief end of life. But that is in keeping with the 
fashion that the author seems to be so anxious 
to follow. 

Much of the third chief section of’ the book is 
devoted to generalizations concerning Rasse und 
Volk as seen in the totalitarian State. A race is 
defined as & group within mankind which is dis- 
tinguished from’ all others by ita inalienable 
heritage of spiritual and corporeal qualities, ‘and 


it is stated that it is to be distinguished from a 
‘folk’, within which one finds examples of several 
races side by side or mixed. It is well to say that 
the earth’s peoples practically all show diverse 
biological types living side by side. To assert that 
a supposed spiritual (or mental) heritage is in- 
alienably attached to each corporeal type is pure 
speculation. This hypothesis is followed by the 
claim that the language and the energy of will of 
the Germans are derived from the F&élisch-Nordisch 
Oberrasse, which has thus given the spiritual, 
linguistic, cultural and national heritage to the 
people, but is unfortunately bound to live side by 
side with other ‘races’ in Germany. The author 
makes a special point of 1933 as the beginning of 
a great advance in the spiritual influence of this 
Falisch-Nordisoh Oberrasse. One would regret to 
ascribe to it the cruelties and oppression which 
have marked recent developments in Germany. 
Would it not be better to think of the liberalism 
and toleration so characteristic of the peoples of 
Sweden, Norway and Denmark as a Nordio 
feature ? 

. To a Germanophile, these unfortunate chargo- 
teristios seam rather an example of the mutability 
of psychological traits under social and political 
influences. As to the F&lisch-Nordisch idea, it is 
probably of little use to reiterate that the immense 
majority of the German people are broad-headed, 
and that most of the great figures of German 
life in the past are far from the Nordio type, 
even if we twist the facta of observation to 
suit a prejudiced outlook, and call Nordio any- 
one whose colouring is light. No mention is 
made of the services of German Jews to German 
culture. 

In the matter of origins of man we find a reatate- 
ment of the ideas of Klaatech, which, it has long 
been understood, he abandoned before his death. 
The notions of & separate descent of man from 
perhaps even Palæozoio ancestors, of an infinite 
gulf in descent separating white men from Africans 
and so on, are all expounded in a not very skilled 
fashion, and unfounded claims about Falisch- 
Nordisch origins of cultural features are implicit 
as well as explicit in many paragraphs. 

The German peoplé have a great tradition ; 
their contributions to civilization have been out- 
standing in almost every feld. It is to be hoped 
that German thought may yet recover from the 
petty vanities and prejudice that have affected so 
much of it in recent years. 

H. J. F. 
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Enzyme Chemistry 


. Kurzes Lehrbuch der Enzymologie 

Von Theodor Bersin, Pp. viti+ 170. (Leipzig: 
Akademische Verlagsgesellschaft m.b.H., 1938.) 
12.80 gold marks. z 


DE BERSIN’S interesting book covers a very 
large field in a very small space and he is 
to be congratulated on the brevity, clarity and, 
on, the whole, the accuracy of his exposition. The 
book is highly condensed, probably too much so 
for those with little acquaintance with the subject, 
and whilst general analytical or mathematical 
treatment is restricted to tho barest outline, 
prominence is given to some of the remarkable 
advances which have been made in the fleld of 
enzyme chemistry during the last few years. 

The Pain a is divided into three sections. 
The first is concerned with the general properties 
of enzymes, the second (taking up about half the 
book) is concerned with the properties of individual 
- enzymes, and the third has to do with a much too 
brief treatment of thé parte played by enzymes in 
respiration, nutrition and metabolism, 

Dr. Bersin’s conception of an enzyme is 6 
generous one. He includes in his classification such 
substances as cytochrome and flavoprotein. It is 
not clear what is his justifloation for this procedure, 
especially as he states that the activation of a 
substrate by an enzyme takes place only at certain 
suitable areas (aktive Gruppen) of the anzyme surface. 
One would like to know what substrate molecules 
are specifically activated by cytochrome or flavo- 
protem ; there is no indication of their nature in 
Dr. Bersin’s book. It is characteristic, however, 
of the state through which a certain section of 
enzyme chemistry is now progressing that pro- 
minence is given to the nature and functions of 
prosthetic groups (coenzymes) rather‘ than to the 
specifle proteins which are the actual activating 
agenaies of the substrates that undergo change. 
This is entirely to be expected, for it is only 
recently that the chemical nature of these pros- 
thetic groups has been elucidated. Yet there 
seems to be a definite danger that the significance 
of the special protein to which the substrate mole- 
cule is specifically attached is being overlooked ; 
certain it is that the importanoe of the specific 
protein is at present overshadowed by that of the 
Lae group’. 

Dr. Bersin deals shortly in the first section of 
the book with such toplos as the protein nature of 
enzymes, enzyme reactions in heavy water, enzyme 
kinetics, optical specificity, temperature effecta, 


anzyme formation in the cell and with some other 
topics relevant to a chapter on the general chemistry 
of enzymes. He has but little to say, however, on 
the recent work on adaptive enzymes, on the re- 
versible inhibitors of enzymes, on the protective 
influence of substrates on their enzymes, and it is 
surprising that, in a text-book of this nature, details 
concerning enzyme equilibria (for example, with the 
dehydrogenases, fumarase, aspartase, oto.) are 
absent. i 

Dr. Bersin proceeds to deal at greater length 
with esterases (considered, however, very scantily), 
carbohydrases, amidases and proteases. Due 
prominence is given to the recent work on the 
crystallization of proteolytic enzymes, useful 
descriptive procedures are noted and care is taken 
to imprees the reeder with the importance of the 
thiol groups in the activity of papain. It should, 
however, be pointed out that Bergmann and Rosa 
have shown that the activity of papain cannot be 
interpreted solely on a -SH, -SS-, basis. The 
section is terminated by chapters on carbonio 
anhydrase, carboxylase and the reduction-oxida- 
tion catalysts. These are fairly adequately treated 
considering the space at Dr. Bersin’s disposal, but 
there are many omissions (for example, carrier 
linked reactions, amino acid oxidases) and there are 
several points where oriticiam may be directed. . 

Dr. Bersin states, for example (p. 124), that 
disulphide-thiol systems (for example, glutathione, 
cystine) act as hydrogen scoeptors to the succinic 
acid dehydrogenase system. ‘There is no evidence 
for the truth of this statement. Moreover, he states 
that succinic acid enters into an equilibrium with its 
dehydrogenase giving rise to fumario acid and & 
reduced form of the enzyme. ‘The latter is held 
to be not autoxidizable but to reduce cytochrome. 
Such a statement is at present without direct 
experimental support, and the text-book under 
review seeme scarcely the place to make such 6 
statement without some sound evidence to support 
it. A similar criticism may be directed against the 
inclusion (p. 119) of glyoxalase as a system oon- 
sisting of two dehydrogenases, flavoprotein and 
another, unknown, factor. g 

Dr. Bersin’s book would have been improved, 
especially for those for whom it claims to be s 
guide, by the inclusion of more references to 
original articles. The total number of references 
cited is just over a hundred, of which ope third 
are references to review articles in the Ergeb. d. 
Rnsymforschung. The book is well printed and 
free’ from typographical errors. J. H. Q. 
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Die Binnengewisser 
Einzeldarstellungen sus der Limnologie und ihren 
Nachbargebieten. Herausgegeben von Prof. Dr. 
August Thienemann. Band 16: Des Phytoplankton 
des Sflsswassera, Systematik und Biologie. Von Dr. 
G. Huber-Pestelozzi. Teil 1: Allgemeiner Teil, 
Blaualgen, Bakterien, Pilze. Pp. v+342. (Stuttgart : 
E. Schweiserbart’sche Verlagsbuchhandlung. (Erwin 
Nagele, 1938.) 42 gold marks. 
Be took the lead at one time in the making 
of big books of reference in botany and natural 
history; this was in the days, for example, of 
Bentham and of Hooker, of the Challenger Reports 
and of thé British Museum Catalogues of Birds and 
of Fiahes. But nowadays the Germans seem to have 
it all their own way, and here, drawing at last to 
a close, we have the sixteenth volume, or part of it, 
of the great work on “Die Binnengewdseer”’, or what 
wo have learned to call limnology, which the late 
Einar Naumann of Limd and Prof. Thienemann of 
Kiel began to publish a dozen years or 80 ago. 
This last part, by Dr. G. Huber-Pestalozzi, deals 
with the phytoplankton, or so much of the fresh- 
water flora as fioets or swims; and as the present 
volume inchides nexther the diatoms, nor the deamids, 
nor the Volvooineæ nor many more, there is still a 
deal to come. In fact we have here only the free- 
living bacteria and a few fungi and the blue-green 
algw or Cyanophyces, with a hundred pages of intro- 
ductory matter thrown in. The account of the 
Cyanophyoew covers 150 pages and is very fauly 
illustrated; as a compendium of many important 
genera, Nostoc, Oscillatoria, Anabama, Iyngbya and 
the rest, it is all that could be reasonably desired. 
The introduction deals with many pointa of general 
interest. It divides the plankton into plankton proper 
and the so-called ‘neuston’—e term new to us—which 
means the organiams the peculiar province of which 
is the surface-fllm; here various minute plants 
accumulate, here Gyrinus and Ranatra skate on top, 
and here Scapholeberis clings on below. A long 
chapter deals with Sohwebetheorie, that is to say the 
conditions of magnitude, form and density which fit 
the organism for a floating life, and cause or help 
it to shift its place and depth according to time and 
season. Here Dr. W? Ostwald’s well-known work, 
and that of other writers on the physical side, is duly 
dealt with; but this side of the case is by no means 
easy, and the author is more at home on the other. 


Our Wandering Continents: . 

an Hypothesis of Continental Driftmg. By Dr. 
Alex L. du Toit. Pp. xii+366. and 
London: Messrs. Oliver and Boyd, 1937.) 18s. net. 


HE author is to be congratulated upon a brave 

project, the writing of a geological history of 
the earth in terms of continental drift. He has 
unrivalled credentials, based upon a special know- 
ledge of South Africa, combined with comparative 
study of that sub-continent and South America, and 
with extensive travel in many other lands. His 
introductory chapters include useful summaries of 
the writings of Taylor, Baker and Wegener, to 
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mention but a few. Then follows the Palwozoic and 
Mesozoic story of Gondwana and Leurasia, oon- 
sidered separately. The Carboniferous glaciations 
and Glossopteris flora of the former receive due oon- 
sideration. More novel is a synthesis of the Samfrau 
geosyncline, named after South America, South 
Africa and Australia. 

The subsequent history of the lands of the world 
as a whole is grouped geographically about the great 
double fold-girdle of Tertiary mountams, which in its 
southern loop embraces the scattered segments of 
Gondwana, and m ite northern loop, those of Laurasia. 
Later chapters deal with such topics as oceans, the 
significance of chemical changes leading to oondensa- 
tion in depth, clmmatic changes, distribution of plants 
and animals, geodetic evidence, and, of course, possible 
causes of continental drift. 

Readers should be warned in advance that they 
will find du Toit’s book difficult to digest, and that 
they may feel affronted by uses that have been made 
of fragmentary evidence. On the other hand, it is 
to be hoped that they will have sufficient vision to 
be grateful to a courageous pioneer. E. B. BATEY. 


Botany for Fun 
By Gareth H. Browning. Pp. xii+176. (London : 
Lindsay Drummond, Ltd., 1988.) 5s. net. 

HIS delightful book is not intended as æ text- 

book, but is designed to engage the interest of 
young readers in the study of plant life. With 
this aim in view, the author has adopted a unique 
style of writing which forces iteelf upon the reader 
go that he almost learns without thinking. Technical 
terms, though not altogether excluded, are relegated 
to the background, and though the style of writing 
is attractively conversational and non-scientific in 
the technical sense, no one would condemn the author 
for that. The teaching botanist would agree that 
sguch chapter headings as “Magic in the Factory”, 
‘Flower-Parenta and their Children”, “‘Adventurmg 
into the Outer World” and “Family Gatherings” 
convey just the right shade of meaning to the child- 
mind. 


interesting historio episodes adds much of value to 
the whole. 

Though the author emphasizes that this is not & 
text-book, we venture to suggest that it’might with 
distinct advantage be adopted in classes of children 
of about eleven yoars of age. 
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(1) Unit Processes in Organic Synthesis 
By P. H. Groggins (Editor-in-Chief). (Chemicel 
i ing Series.) Second edition. Pp. xiii+769. 
(New York and London: McGraw-Hill Book Co., 
Ino., 1988.) 38s. 7 
(a) Industrial Chemistry 
By William Thornton Read. Second Edition. Pp. 
ix+605. (New York: John Wiley and Sona, Inc. ; 
London: Chapman and, Hall, Ltd., 1988.) 25s. net. 
5 ks very rapid development of the chemical 
industry in the United States, which country 
probably leads the world to-day in this respect, has 
brought about a demand for trained chemists both 
on the research and on the factory side. The mag- 
nitude of the profession is witnessed by the fact that 
the American Chemical Society has a membership of 
more than 21,000 and has enlisted more than 2,000 
new members per annum for the last three years. 
It is becoming customary for students entering on 
the factory side to take a course in chemical engineer- 
ing. It-was stated last sammer that rather-more than 
half the chemical graduates do this. In consequence 
there is a demand for chemical engineering literature 
both of a general and a specific character, and to-day 
America is well served im this respect. The demand 
for such books enables them to be kept up to date, 
an important factor in a rapidly developing science. 

Both these books are second editions, that of 
Groggins after four years. It deala with unit processes 
in the organio industries, many of the individual 
chapters being contributed by experts, as is now the 
custom. The new enlarged edition is likely to enhance 
the reputation of the work. 

Read’s book has likewise recerved expert oriticism, 
the indrvidual chapters having been sént to more than 
a hundred authorities in the partioular fields. The 
sections relate to individual branches of the industry, 
a wide range being included. With these two books 
on his shelves the trained chemist is well equipped 
to tackle problems in any branch of the chemical 
Summable Series and Convergence-Factors 
By Prof. Charles N. Moore. (American Mathematical 
Society, Colloquium Publications, Vol. 22.) Pp. 
vi+105. (New York City: American Mathematical 
Society, 1988.) 2 dollars. 

HIS work is designed to give a systematic treet- 

ment of convergence-factor theorems, where 
these consist of results concerning the relationship 
between a definition’ based on mean-values and s% 
formally distinot definition in terms of convergence- 
factors. . For all the methods of summing divergent 
series in general use may be classified as either mean- 
value or convergence-factor methods, and to. any 
method of either type, a formally equivalent method 
of the other type can be constructed. The range of 
validity of these methods is approximately the mame 
in most cases ; and where there is a difference, it will 
usually be in favour of the convergence-factor form. 

Here, twq types of convergence-factors are oon- 
sidered. Those of Type I have, aa sole object, the 
maintenance and production of convergence ; while 
those of Type I may be used to obtain the sum of 
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& series. In this most instructive work, both types 
of convergence-fastors are examined; and the 
theory is developed for multiple series of any order, 
as well as for simply-infinite series. By means of 
the use of the Norlund, instead of the Cesdro 
means, the theory developed here is more general 
than that found in most of the available Irterature 
on the subject. Thus, many previous resulta appear 
here as special cases of the theorems proved— 
particularly in the third, fourth and fifth chapters. 
A. y. Z. 

Rezeptbuch des Alltags 
Vou Dr. Hermann Rompp. Auflage 3. -Pp. 349. 
(Stuttgart: Franckh'sche Verlagshandlang, 1937)- 
8.50 gold marks. 

HE word rerepi is liberally interpreted, and this 

book includes’ prescriptions for dealing with all 
the problems that are likely to arise in an ordinary 
household. It gives directions for making emetics, 
hair dyes, shampoos, face creams, eau de Cologne, 
mouth washes, ahaving soap, alcoholic drinks, boot 
polish and about ten kinds of ink, and for treating 
colds, warts, nose-bleeding, sea-sioknesa, heat-spota, 
sunburn and indigestion. Sections are devoted to 
the keeping of horses, cows, dogs and oats, and to 
getting rid ‘of mice, rate, carwigs, anta, makes and. 
a host of other pests that afflict houses.and gardens. 
There are sections on gardening, photography, 
food and olothes. The information appeara to be 
accurate aud up to date. 


A Course of Physics 
By Prof. Henry A. Perkms. Pp. ix+820. (London, 
Glasgow and Bombay: Blackie and Son, Ltd., 
1988.) 15s. net. A 

F. PERKINS, of Trinty College, Hartford, . 

has written a text-book of elementary physica 
covering more ground than is usual. His aim has 
boen to give the student a substantial grasp of 
physical principles rather than to describe phe- 
nomena. Simple algebra and trigonometry have 
bean. freely used because most studenta find a concwe 
symbolic statement easier to grasp than & varbal 
one. Modern physical ideas have been treated as 
fully as is feasible in a course of this kind, and nearly 
eighty pages have been devoted to ‘corpuscular 
physios’. The book should prove suitable for an 
intermediate science examination in Great Britain. 


The Cradle of the North Wind 
By A. 8. T. Godfrey. Pp. xi+234. 
Methuen and Co., Ltd., 1988.) 88. 6d. net. — 
ee ee a glimpee of 
the fun which, according to the author, may be 
derived from ronghing it in the Arctic and from 
killing its animals, always with the proviso that 
there is not too much “acientifio nonsense” about. 
Ib must, however, be remembered that the penalty 
for e frivolous attitude of mind towards the polar 
regions is very likely to be death, and not for one’s 
self alone : the ice is not suitable for a kmdergarten. 
It is e little surprising that such a book should 
presumably have been sanctioned by the Oxford 
University Exploring Club. J. E. HaAmLTON. 


(London : 
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The Sea-Bird as an Individual: Results of Ringing Experiments” 
By. R. M. Lockley, Skokholm Bird Observatory 


KOKHOLM ISLAND lies a few miles off the 
coast of Pembrokeshire. It is about 240 acres 
in extent, is entirely rock-bound, and has only 
two houses on it, a lighthouse at the most westerly 
point, and this is a mile from my own house on 
the east side of the island. The cliffs are of Old 
Red Sandstone, and there is a good thick soil on 
the greater part of the island. 

I was attracted to the island in the first place 
by its great wealth of sea-bird life. Later, as 
opportunity afforded, I commenced to look into 
the individual lives of these birds. The first 
essential in such a stady, since individual sea-birds 
of one species are more exactly alike than peas 
in a pod, was some method of marking. I adopted 
Mr. Witherby’s scheme for marking birds with 
numbered leg-rings. This scheme has now been 
taken over by the British Trust for Ornithology 
and is housed in the British Museum (Natural 
History). 

There are seven sizes of rings to suit all species 
of British birds from a wren to an eagle. Each 
ring has a serial number and the inscription 
‘Inform British Museum (Natural History), Lon- 
don” ; so that those who capture alive or find dead 
a bird with such a ring will know what to do in 
the interests of scientific bird-study. 

I started my study of the individual sea-bird 
with the Manx shearwater (Pufinus puffinus 
puffinus (Brinn.)), the habits of which were at 


that time very little known. There are probably. 


ten thousand pairs breeding on Skokholm. The 
shearwater nesta in a hole in the ground, some- 
times deep in a rabbit-hole, but it will also excavate 
a hole for itself in soft ground. A small colony 
nested in shallow burrows within a few yards of 
my back door. So it was not difficult for me to 
trace with a stick the winding of the burrow to 
the nesting recess at the end, and to out out a 
turf immediately above the nest, and then to use 
that turf as a convenient inspection lid. 

By degrees my wife and I were able to work 
out something of the Manx shearwater’s life- 
history. The burrow would be inhabited so early 
in the year as February, the paired birds meeting 
each dark night as if they were determined to 
make sure of their nesting territory for another 
season, although the egg would not be laid until 
late April or May. Ringing has since shown us that 
the old breeders always arrive first. 


* From a Friday ovening dsscourse dalrvered at the Royal Institu- 
tion on November 18, ` 


Sexes are indistinguishable in the field, but in 
some caseg we knew the female by-finding her on 
a new-laid egg. In any event both birds were 
ringed. Only one egg is laid, and incubation is 
equally shared. Thus the male, for example, 
would spend two, three or four days on the egg 
without quitting the burrow. Then the female 
would take over. On dark nighta, the bird at sea 
would return and converse with the sitting bird 
for an hour or two, but would not necessarily 
relieve it. Nor could we get any evidence that it 
fed ita sitting mate. We oame to the conclusion 
that the sitting bird stuck to the egg as long as 
hunger permitted, or as long as it could retain 
possession of the egg against its mate’s determina- 
tion to brood it. This at least appears to be the 
explanation of the irregular shifts or watches by 
one or other of the pair on the egg on dark nights. 

On moonlit nights, however, this ardour to 
incubate was cooled by what we presume must 
be the bird’s fear of being seen and killed by the 
many predatory gulls and hawks which frequent 
the island. 80 when a period of moonlit nights 
intervened, the bird at sea never visited the bird 
on the nest. Thus for five, six, seven, and more 
rarely up to ten, and once twelve, nights and days 
when the moon happened to be near or at the full, 
and the skies cloudfree, the sitting bird remained 
brooding but starving at the nest. We even 
weighed some of these starving birds and proved 
an average loss of a very small fraction of an 
ounce every twenty-four hours. Starving is really 
the wrong word, though at the time it seemed 
appropriate enough. Now we have found that a 
sea bird can easily endure long fasta, and no 
doubt this fact will help us to understand how the 
sea-bird rides out long storms at sea, when the 
weather conditions are such that feeding may be 
impossible and the bird’s energies may have to be 
directed entirely to fighting the storm. 

The incubation period of the shearwater we found 
to be a record for British breeding bird—fifty to 
fifty-four days. One parent remained in the burrow 
by day to brood the downy chick for the first 
week of its existence; but afterwards the chick 
was only visited by night. When the moon was 
bright at night, the same thing happened as during 
incubation—the burrow was not visited at all. 
The young chick thus early had ite first lesson in 
fasting. However, it was fat from the day of its 
birth, and showed no peroeptille sign of going 
back during the occasional enforced fasta; in fact 
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it seemed simply to sleep and, so to speak, con- 
solidate the position already gained. At any rate, 
this programme of cramming interspersed with an 
occasional. fast results in the chick becoming 
enormously fat by the time it is sixty days old. 
To our surprise, we now found that the parents 
deserted the chick. They had spent sixty days 
gathering fish for it and many nights of feeding 
it with the result of that gathering, from a supply 
of semi-digested food stored in the parental crop. 
Now suddenly and completely they gave all this 
up. They went off to sea and certainly would not 
appear on the Island again until the followmg 
spring. We can surmise, if we like, that the physio- 
logical state immediately preceding the autumn 
moult has something to do with this, to us, rather 
unnatural desertion of the tender nestling. Yet if 
it seems unnatural, it is at least not improvident. 
At this age the chick was so fat that it oould 
scarcely waddle to the sea. If it did so and plunged 
over the oliffs it would drop ‘and go to pieces on 
the rocks below. 

But after nearly a fortnight of fasting, the 
fledgling is fully feathéred and has very little 
down visible. It takes off for the sea at night, 
blundering along on all fours, using wings and 
legs and beak to scramble over rough ground, for 
it cannot fly yet. When it reaches the cliffs, it is 
now light enough to flap down on a long plane 
and so avoid the rocks below. 

Onoe in the sea the young bird is safe. We have 
taken shearwaters at this stage and put them in 
the sea by day. How thirsty they were—I wonder 
if thirst may not be for them an important fector 
in drawing them to the sea, the sound of which 
they must hear before they leave the nest. At any 
rate, their first action is to drink, then to wash ; 
then suddenly they discover that they oan dive. 
They half-open their wings so that the quills 
remain partly spread, like a half-opened fan, and 
with these strong paddles they swim under water 
with the agility of penguins. They oome up for air, 
and dive again, and so gradually work off to sea, 
apparently making haste to leave behind the land, 
of which they have perhaps unpleasant memories 
of hunger and thirst. 

Although we have ringed these young birds, for 
the time being we have lost them as individuals. 
But not for long. Recoveries at sea of some of 
theese ringed birds prove that the shearwater has 
a winter haunt as far south as the Bay of 
Bisoay. 

We find that the old breeding birds return 
faithfully to their nesting burrows early in the 
spring, and ringing proves that the same indi- 
viduals pair for another season, probably for life. 
The breeding bitd has built-up an association of 
memoriee—I scarcely like to call them visual 
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memories in view of the fact that some of the 
most important events take place in the pitch 
blackness of the burrow—whioh lead it back to 
the same burrow. It must lose contact with its 
mate at times at sea in winter, possibly altogether. 
I do not know. But at least the nest is the focal 
point, the well-remembered place of meeting, and, 
allowing for frequent gaps caused by death, we 
have proved by means of ringing that the shear- 
water pairs for life. 

You may ask, what about the young bird? 
Does it, too, in succeeding years return to the 
nesting burrows in one of which it was reared ? 
So far we have not recovered a young bird in the 
immediate neighbourhood of its birthplace. But 
it is obvious that in order to keep up the numerical 
strength of the species & great many young birds 
must return to breed on the island. It is interesting 
to speculate as to whether they are guided to the 
island in the spring by the movements of the 
adults or by memories of fledging days. Possibly 
both these factors operate, and the young bird 
gradually builds a freah association of memories 
during preliminary visits to the island. It discovers 
an empty crevice or hole one night and finds a 
mate, or more properly I should say a sweetheart, 
and plays at housekeepmg. Next year it will 
return to this spot, search for or dig œ more 
suitable hole, and start a home in earnest. 

To return to more definite information. At 
present we have adult shearwaters under observa- 
tion which bred with us for three and four and 
five years running, and there are two individuals 
which have bred seven years running. Allowing 
that the shearwater does not breed until nearly 
two years old, we thus have individuals five, six, 
seven and nine years old. So that in time we may 
well be able to work out the average duration of 
life of this species. 

We have conducted some experiments with 
ringed sea-birds in an attempt to learn something 
more of their reputed homing power. An adult 
shearwater was taken from its egg on Skokholm 
and released at Start Point in Devon, which is 
about 200 miles from the island by the sea-route 
around Cornwall, or 125 miles overland as the 
crow flies. When released it flew low over the 
waves, making for ses. It did not attempt to rise 
up and strike overland in a bee-line for the island. 
Yet that bird was beck on ita egg at Skokholm 
withm ten hours. So that if it continued by the 
sea-route it must have flown steadily at twenty- 
two milea per hour. Of course ita speed by this 
sea-route must have been much greater, since a 
shearwater normally does not travel in a straight 
line, but has a ourving, deviating flight, and 
probably it paused to drink if not to feed. 

Two birds released at Frensham Ponds, Surrey, 
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performed a similar feat and were back at their 
nesta the following night; but in this case before 
reaching the sea after release these birds had to 
oroes forty miles of land. But land masses inter- 
posed between shoarwdters and the sea do not 
seam to disturb the homing faculty. Shearwaters 
released inland at Birmingham, Evesham and 
Manchester, as well as at Limerick in Ireland, have 
safely homed to Skokholm, though not with the 
rapidity of the Start Point and Frensham releases. 
Other birds released in the Firth of Forth and as 
far north as the Faeroe Iglands, and as far south 
as Francesand north Spain have also got back to 
their nesta on Skokholm in varying times. 

All these homing experimenta were within, or 
(in the case of the inland releases) bounded by, the 
known sea-range of the species. We needed to go 
farther afleld and see what would happen to birds 
released outside that range. The farthest distance 
by sea which we oould easily arrange for without 
transport hardahipe for the birds (for we wished to 
be sure they were in good condition for a long 
flight), was Venice, approximately 3,700 miles from 
Skokholm via the Adriatic and the Straits of 
Messina and Gibraltar. Two shearwatera from 
separate nests were sent, by courtesy of Imperial 
Airways, to Venice, the distance by air being a little 
less than one thousand miles So far as I know the 
Manx shearwater does not enter the Mediterranean, 
and therefore ia not found in the Adriatio. Oertainly 
ringing has so far proved that our Skokholm birds 
in their winter wanderings do not go beyond the 
Bay of Biscay. One of these two shearwaters is 
an individual of some interest to us, for it has 
returned to its burrow on Skokholm for five 
consecutive summers. It had already returned 
safely from Frensham. Now it returned from 
Venioe in fourteen days. It is impossible to say 
whether it found its way out through the Straits 
of Gibraltar, or whether it made a bee-line straight 
over the Alps, or whether it crossed the backbone 
of Italy and then over the Pyrenees to the Bay 
of Biscay. The other shearwater may have returned 
from Venice in that summer ; but we did not catch 
it until the next spring, when it was back at its 
usual nest. : 

Theeo experiments have proved a remarkable 
homing ability, but we have still nothing but 
theories to explain it, and the physiological 
mechanism remains obscure. 

We have made similar studies of individuals 
of other species of sea-birds ; the storm-petrel, 


Hydrobates pelagicus (L.), for example, which - 


breeds in numbers in the rock crevices and old 
farm-walls of Skokholm. In a similar study of 
individuals it has shown a life-history not unlike 
that of its cousin, the shearwater: nocturnal on 
Jand—-a long incubation period of 38-40 days— 
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and an average fledging period of 61 days. The 
chick is deserted in the end, and flies off to the 
sea on its own when sufficiently thinned down from 
ita over-fat nestling stage. The storm-petrel is 
more nervous and difficult to observe than many 
sea-birds ;, but we have individuals on our books 
that have been breeding four years with us in the 
same crevice. E 

Our ringing study of the puffin, Fratercula 
arctica grabe (Brehm), enabled us to discover 
several new facts : an incubation period of 40 days 
and a fledging period of 49 days. Also the sur- 
prising truth that this bird too is deserted by its 
parents, although other members of the auk family 
to which it belongs, the razorbill and the guillemot, 
feed and acoompany their chicks at sea when these 
leave the rooks where they were hatched. The 
puffin follows the petrel family in deserting its 
single chick ; but this desertion, as with the petrel 
family, is a wise provision. The young puffin is 
often reared in burrows some distance from the 
edge of the oliffs, and so has a long walk to get 
to that edge, and during that walk it would be 
exposed to the attacks of predatory gulls and 
hawks. The puffm chick is full-grown and very 
fat when it is deserted by ita parents. It certainly 
needs a fast of a week or so to make it light enough 
to take off without fear of crashing on the rooks 
below the oliffs. So the young puffin solves two 
problems, the problem of its excessive weight, and 
the problem of the predatory gull, by starving for 
some days before selecting a dark night for its 
lonely and unseen but momentous stroll to the 
aliff edge, where it takes the plunge to that friendly 
element, the sea. 

, I have spoken of ringing large numbers, even 
thousands, of sea-birds, and it may be wondered 
how it is possible for one person to do this and 
keep account of so many individual birds from 
year to year. When I began this study of the 
individual sea-bird I had only my wife’s help, and 
very valuable this was. But we should scarcely 
have been able to carry on this work as well as 
our normal duties had we not received enoourage- 
ment from outside, an encouragement which we 
were most grateful to have. In the last few years 
other students have come along, until a voluntary 
organization has grown under the name of Skok- 
holm Bird Observatory. It is now so organized 
as to permit us to endeavour to ring every breeding 
bird on Skokholm, from a rock-pipit to a gull, 
and to the gannets of Grassholm. We also catch 
many migratory birds which use the island as a 
temporary resting place. For example, we ringed 
in 1938 more than six thousand birds of sixty-one 
species. This is a figure comparable with figures 
achieved by subsidized observatories in foreign 
countries. In Germany and Italy and the United 
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States, ornithological work of this nature is recog- 
nized officially as having an educational and 
scientific value, and it is blessed with the practical 
support of the Government concerned. Here in 
Britain ornithology outside museums depends 
entirely on voluntary support. So that the ranning 
of an observatory on a remote island is not without 
its anxieties in more than one direction. Rings at 
three-farthings each add up to a oonsiderable 
figure in one year, and there is a very large amount 
of clerical work in the recording and card-indexing 
of thousands of individual ringed birds. Never- 
theleas, this voluntary organization is being carried 
on for the present, and is about to issue its third 
modest annual report. 
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Finally, it may be suggested that catching and 
handling birds must disturb them unduly. On 
the contrary, by gentle handling many birds have 
become so used to us that they are almost tame, 
as tame, in fact, as wild animals are in nature 
reserves where they have learned that no harm 
will come to them from human beings. Indeed 
if the birds were not reasonably tame, it would 
be impossible to study them individually. This 
way of studying birds by ringing them is a 
good deal better than the old way of studying 
them by means of the gun and the collecting 
box. Ringing establishes a new kind ðf contact, 
a sort of friendly conspiracy with the living 
bird. 


British Empire Cancer Campaign 


T= fifteenth annual report of the British. 


Empire Cancer Campaign was presented at 
a meeting held at the House of Lords at the end 
of November. The Duke of Gloucester, as president, 
announced at the meeting that a new canoer 
research centre of the Campaign was to be estab- 
lished at the University of Oxford and a grant was 
voted for the work to be carried on at this new 
centre. During the last year, £50,000 was expended 
by the British Empire Cancer Campaign on 
research mainly in Great Britain. Ten years ago 
the corresponding annual expenditure was only 
£20,000. 

During the past year a considerable amount of 
work has been carried out on the biological effects 
of radiations. Mr. H. Burrows, Dr. W. V. 
Mayneord and Dr. J. E. Roberts have found that 
the exposure of inflamed tissue in the groins of 
rabbita to X-rays (600 r.) produced malignant 
tumours in eight out of nine rabbits. Dr. J. O. 
Mottram has examined the effeot of combined 
treatment with the ocarcmogenic hydrocarbon, 
3 : 4-bengzpyrene, and gamma radiation. Doses of 
160-1440 r. increase the carcinogenic action of the 
benzpyrene, while higher doses of radiation 
inhibit this action. It would therefore appear that 
for tumour production by radiation there is an 
optimum dosage. Dr. L. D. Parsons has shown that 
treatment of mice with X-rays or with a carcino- 
genic agent both result in the deposition of some 
iron compound giving a Prussian Blue reaction, in 
the lymphoid tissue. It seems possible that 
carcinogenic action may be associated with 
hemolysis.” Lymph glands of mice bearing 
sarcomas produced by a carcinogenic compound 
have grown like saroomas when transplanted into 


other mice. These changes occur in glands quite 
irrespective of their proximity to the graft, and the 
Microscopic appearances suggest that they are not 
metastatio. 

Research carried out at the Middlesex Hospital 
has shown that if rate bearing the Jensen rat 
sarcomas are cured by treatment with X-rays, they 
are afterwards immune to that tumour. Partially 
successful attempts to transfer this immunity have 
been made by injecting the fluid from irradiated 
tumours. Injection of the fluid from tumours whioh 
have received a dose of X-rays which would 
eventually cause their disappearance gives some 
resistance to this tumour in other rate. Work from 
the J. H. Burn Laboratories at Newcastle-on-Tyne 
on two rat tumours has shown that the Jensen 
rat sarcoma is much more radio sensitive than the 
Walker carcinoma. The Walker carcinoma also 
is more resistant to heat treatment in vivo, although 
the two tumours show little difference when heated 
in vitro. Both types of tumour are killed in vitro 
by heating for one hour at 45° or 8 hours at 43-5°. 

Experiment has frequently shown that radiation 
with split doses is more effective than a single 
exposure. Fresh experiments on mice with 
epitheliomata at the Mount Vernon Hospital have 
again confirmed this. Patients at that hospital are 
treated by the so-called ‘stop and go’ method in 
which the tumours are frequently examined and 
irradiated only when they are considered to be 
radio sensitive. The intervals between treatments 
are often as much as three or five weeks. 

Investigations on the cancer viruses have not 
yot led to the isolation of these as chemical entities, 
but considerable progress has been made in the 
purification of the Rous chicken sarcoma virus. 
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It has been found that incubation with purified 
trypsin for short periods leads to increased activity 
of Rous tumour extracts, possibly owing to 
enzymio destruction of inhibiting substances 
present in the extracts. One of the difficulties in 
the problem of purification of this tumour-produc- 
ing agent is the small amount present in tumours. 
The particles of the Rous virus are about 90 mp 
in diameter, and recent experiments carried out 
by Prof. J. Molntosh show that the particles 
of the Shope rabbit papilloma virus are of a 
similar size. 

Interesting results have been obtained by Sir 
Edward and Lady Mellanby on the dissemination 
of the Rous sarcoma virus in normal and malignant 
tissues. They have never been able to propagate 
a chemically induced tumour by cell-free filtrates. 
If, however, a fowl with a chemioally induced 
tumour is injected with Rous virus, then cell-free 
filtrates of the chemically mduced tumour may 
produce Rous sarcomata in other fowls. If cell 
innocula of this same tumour are grafted into other 
fowls, tumours resembling the original induced 
tumour are produced. These experiments show 
that chemically induced tumours cannot contain a 
virus with similar properties to the Rous virus. The 
Rous virus will pass not only to other tumours but 
also to normal organs, so that the blood and the 
organs such as liver, spleen, muscle and brain of 
fowls injected with the Rous sarcoma may all 
contain large amounts of the canocer-producing 
agent. The amount of virus in the organs is 
maximal between the seventh and twentieth days 
after inoculation with the tumour. If intravenous 
injections of Rous virus are given to fowls, the 
virus disappears from the blood and is taken up 
by the organs of the body, but generally no 
tumours are produced. The organs contain the 
virus, but do not develop tumours. If, however, a 
muscle is injured immediately after mtravenous 
injection of the virus, tumours develop at the site 
of injury, but if the injury is made before injection, 
then no tumours are developed. 

Research into the chemistry of carcinogenio 
compounds is a branch of cancer research in whigh 
the British contribution is pre-eminent. A large 
number of carcinogenic hydrocarbons have been 
discovered, some of which are much more active 
than coal tar and many of which are derivatives 
of 1:2-benzanthracene. All the theoretically 
possible monomethyl derivatives of 1 : 2-benz- 
anthracene have now been synthesized, and of 
these compounds the 5-, 9- and 10-substituted 
compounds have definite carcinogenic action; 3-, 
4-and 6-mono-methyl - 1 : 2 - benzanthracenes have 
alight activity. The carcinogenic agent of coal tar, 
3 : 4-benzpyrene, can be considered as a derivative 
of 1:2-benzanthracene with an additional group 
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in the 9 position; while methylcholanthrene is 
another derivative with substituents in the 10-, 
5- and 6-positions. A new derivative, 9: 10- 
dimethyl-1 : 2-benzanthracene, has been found to 
be the most active canoer-producing compound 
known, producing tumours in about one half the 
time required by methylcholanthrene. 


8 
D 
1:2 BUNLANTHRACOMNE. 


Some relationship between chemical structure 
and carcinogenic action of 1 : 2-benzanthracene 
derivatives can therefore be shown. If two groups 
are present in positions in the benzanthracene 
nucleus (that is, particularly the 5-, 9- and 10- 
positions) which favour the development of 
carcinogenic action, then these groups reinforce 
each other in increasing cancer-producing activity. 
This summation of the effect of groups in producing 
cancer activity is analogous to the summation of 
different cancer-producing factors. One example 
of this is the combined action of a carcinogenic 
compound and X-radiation mentioned above. 
Treatment with carcinogenic agents often increases 
the incidence of cancer at some particular site to 
which the animal is normally susceptible. Thus 
mice have a natural tendency to canoer of the 
lung whioh is increased by treatment with 
carcinogenic substances. In an experiment 
reported from St. Bartholomew’s Hospital, 
1:2:6:6-dibenzanthracene was introduced into 
the stomachs of mice in an attempt to produce 
canoer of the alimentary tract. All these mice, 
which survived six months, developed lung canoer. 
Old rabbits are liable to uterine cancer, and in an 
experiment in which 1: 2:5: 6-dibenzanthracene 
was administered to rabbits by various routes, no 
tumours were produced at the site of application. 
A large number of uterine tumours, however, were 
found, which suggests that the caromogenic 
compound possibly increased the incidence of 
this form of cancer. The tissues of the rabbits to 
which the substance was applied appeared to be 
resistant to tumour formation, for the same 
treatment in mice, rata or fowls would certainly 
have produced cancer in a oertain proportion of 
animals. Invertebrate animals are not known to 
suffer from cancer; in the Leeds laboratory 
earthworms have been kept ineearth containing 
3:4-benzpyrene for -twenty months without 
showing any histological changes. 
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Dr. A. Haddow has continued his investigations 
on the growth-inhibiting action of carcinogenic 
and related compounds. When animals with 
tumours are treated with such substances together 
with X-rays, a summation of effects is obtained. 
In many cases, animals treated with a carcinogenic 
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agent alone showed active regression. There are 
many references in the report to experiments on 
the poasible treatment of cancer by chemotherapy, 
and the fact that an effect is sometimes obtained 
by such treatment suggests that development of 
this method may oocur in the future. E. B 


State Aid for Scientific Research in Great Britain 


INOE the Committee on New Industrial De- 
velopment, appointed by the Economic 
Advisory Council, issued ite’ report in September 
1932, the structure and financing of scientific and 
industrial reasarch has attracted the continuous 
attention of scientific workera. Many of those 
interested in the research association movement 
were concerned as to the future of those associa- 
tions when the Million Pound Fund was exhausted, 
and an article from Mr. H. W. J. Stone, secretary 
of the Parliamentary Science Committee, whioh 
appeared in the Nineteenth Century in November 
1933, urged the importance of more adequate 
endowment of research and suggested the alloca- 
tion of revenue for this purpose from the new 
tariff revenue. Less specific proposals that tho 
granting of tariffs to an industry should be made 
conditional upon adequate support of research 
have from time to time been advanoed (of. NATURE, 
131, 67; 1933), while the national organization of 
research was discussed much more recently by Sir 
Daniel Hall in an article in the Nineteenth Century 
in which he proposed the formation of a Planning 
Council in place of the Eoonomio Advisory Council, 
to co-ordinate the planning of research and the 
work of the Medical Research Council, the Depart- 
ment of Scientific and Industrial Research and the 
Other considerations besides finance’ have focused 
attention upon the organization of research, par- 
ticularly the growing importanoe of social research, 
the recognition of the disparity between research 
effort in the physical sciences and in the social 
and biological acienoes, and the need for some re- 
orientation of effort. Still more recently, national 
defence considerations have reinforced the cause 
for further co-ordination of effort. Prior to ite 
merging in the British Association, the British 
Science Guild gave some attention to the financing 
and organization of research, and it may be 
expected that this same question will receive early 
attention at meetings of the newly formed Division 
of the Social and International Relations of 
Science. Closely associated with the British Science 
Guild in ite consideration of this matter until 1936 


was the Association of Scientific Workers. Since 
then, in collaboration with the Parliamentary 
Science Committee, the Association of Scientific 
Workers has continued its interest in the question, 
and a preliminary draft memorandum on the 
financing of research was prepared (see NATURE, 
138, 61 ; 1936). The final draft of this memorandum 
was transmitted to the Lord President of the 
Council in April 1937 and has now been published 
in the Scientific Worker, the November-December 
number of which is devoted antirely to the finance 
of research, including with the memorandum, the 
report to the Lord President of Council of the 
Advisory Council, together with the reply of tho 
Parliamentary Scienos Committee and the final 
report of the Advisory Council giving its reasons 
for not endorsing the proposals. A memorandum 
on private enterprise as a factor in industrial 
research is also included. 

The main theais of the argument is that scientiflo 
research should be provided with a regular and 
increasing income. The present system is criticized 
chiefly because of the rapidly fluctuating amount 
of money available for research and the lack of 
provision for the steady development of scientific 
research in industry. Stress is also laid upon the 
adverse effect of the present position upon the 
personnel and conditions of employment of the 
scientific staff. Accordingly, it is urged that in 
financing scientiflo researoh the first requiremont 
is that it should provide security for completing 
work undertaken, and the second that it should 
make provision for steady and maintained ex- 
pansion of research. 

Pointing out that the ultimate sources of money 
needed for research are the Government and 
industry, the Parliamentary Science Committee 
discusses in ita memorandum ways in which both 
might contribute. The idea that scientific research 
should bé financed from Government sources alone 
„is rejected, and also the method of raising funds 
' by a statutory levy from the several industries 
concerned. Equally the alternative method of a 
voluntary levy is regarded as unsatisfactory, 
becaube it has “the double disadvantage of 
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penalizing those firms who contribute as against 
those who do not and affording an extremely 
irregular income for scientific research”. 

The memorandum argues, therefore, that if the 
principle be accepted that industry should oon- 
tribute directly to scientific research, a way must 
be found of converting variable contributions into 
a fixed income; and the proposals outlined are 
intended to achieve this by the endowment of 
research. They are summarized in eleven recom- 
mendations, four of which are concerned with the 
needs, maintenance and development of the 
existing research associations, particularly with 
regard to continuity, and are strictly independent 
of the means taken to raise the funds for necessary 
research. The remaining seven recommendations 
outline the scheme for endowment of science. 

The first four recommendations propose that the 
Government contribution to the research institu- 
tions and to research associations should take the 
form of block grants for a period of five to ten 
years in advanoe, and that the Department of 
Scientific and Industrial Research, with the Medical 
and Agricultural Research Councils, should en- 
deavour to obtain a corresponding guarantee of 
industrial contributions for a corresponding period. 
It is also recommended that negotiations should be 
undertaken by the Department with mdustries for 
which research facilities are at present inadequate, 
with the view of providing a comprehensive system 
of Government-aided mdustrial research. 

The second group of proposals recommends the 
establishment of a National Scientific Research 
Endowment Fund, to which the Exchequer would 
contribute an annual sum of £3,000,000 (or 
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£2,000,000-£4,000,000) or 10 per cent of the value 
of Customs receipts. Part of this sum should be 
used to defray the Government oontribution to 
scientific research, the accumulated reserve of the 
Fund being invested and the inoome used to 
defray part and ultimately all of the expenditure 
on scientific research. It is also recommended that 
the Department of Scientific and Industrial Re- 
search should endeavour to secure, from industry 
and agriculture, contributions to the Fund which, 


‘over a number of years, would provide an aggregate 


equivalent to that provided from Government 
funds. Oontrol of the Fund and of the payments 
from it to scientific research would be vested 
in a Scientific Research Endowment Board, an 
autonomous authority including representatives of 
Government departments, industry, agriculture 
and scientific and medical associations, the 
universities and the public. 

In observations on the scheme, the Committee | 
stresses the need for a rationalization of the 
present organization and for an attempt to bring 
all scientific research—State, university and, so 
far as possible, industrial—into one comprehensive 
ordered and yet flexible scheme. It is pointed out 
that the soheme is intended to direct attention to 
four primary needs which must be met before 
scienoe in Great Britain can be regarded as making 
ita full contribution to the national welfare: a 
large income for science; a steady income, not 
dependent on general economio fluctuations; 4 
greater degree of co-ordination of activities ; and 
the completion and development of, its connexion 
not only with part but also with the whole of 
industry, agriculture and health. 


Obituary Notices 


Prof. A. W. Porter, F:R.S. 


HE death of Prof. A. W. Porter, which occurred 

at West Kirby, Cheshire, on January 11, has 
deprived physical science of the services of one who 
has played.a notable part in the development of 
physics in Great Britain. His death was not wholly 
unexpected, for, as the result of a fall experienced 
during the bitter weather of the winter of 1937-88, 
a fall in which he suffered serious injuries, his health 
had declined. 

Alfred William Porter was born on November 12, 
1868. He took up the study of physics at a later 
age than is usual and, after a course of study at 
University College, Liverpool, he migrated to Uni- 
versity College, London, whence he graduated in the 
University of London in 1890. He was a fellow of 
University College, London, and for many years 
assistant professor of physics in the College, finally 


being appointed to a Universtty chair of physics in 
1928, from which chair he retired in 1928, with the 
title of emeritus professor. 

Porter’s contributions to physical science were the 
products of an erudite and highly critical mind. It 
has been said of Maxwell that he had a vast know- 
ledge of the history of his subject, and could always 
relate some incident about the most familiar fact 
which would give to it an added interest. Much the 
same may be said of Porter, who, moreover, had an 
innate capacity for the critical discussion and elucida- 
tion of delicate points dealing with the fundamentals 
of the different branches of physical science. He was 
specially happy in such subjecta as osmotic pressure, 
capularity, colloidal science, and heat, and many 
generations of students will look beck with gratitude 
to the help they have obtained from verbal discussion 
with Porter. 
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His literary activity was great and varied. The 
treatise on magnetiam and electricity known as 
Carey Foster and Porter’s edition of Joubert- 
Atkinson was far more than a mere translation of 
Joubert’s work, and reflects, in considerable measure, 
Porter's skill aa a teacher. His articles on surface 
tension in the fourteenth edition of the “Encyclopadia 
Britannica” snd on thermal expansion in the 
“Dictionary of Applied Physics”, are excellent ex- 
samples of Porter’a massive learning and powers of 
clear exposition, and his ospecity for throwing new 
light on an old problem is admirably shown in bis 
presidential address to Section A (Mathematical and 
Physical Sciences) of the British Association at 
Glasgow in 1928, an address which dealt with the 
Volta effect and some problems in thermo-electricity. 

One of Porter’s earlier books, a treatise on ele- 
mentary mechanics, is leas widely known than ite 
merits deserve. It was one of the first elamentary 
books to moulcate sound teaching concerning the 
nature of mase, and the whole subject is developed 
by easy stages and by the use of the simplest mathe- 
matics to ® point at which the reader is introduced 
to the solution of problems concerning the two- 
dimensional motion of e rigid body. Porter was also 
the author of two monographs on thermodynamics 
and on the method of dimensions, and completed, 
with e considerable measure of success, the difflcult 
task of brmging out a new and revised edition of 
Preston's “Theory of Light”’. : 

Porter was always at his happiest when handling 
problems dealing with the manifestations of surface 
energy, and of late years had occupied himself with 
the calculation of the form of the capillary surface of 
revolution, giving special attention to the region in 
which the ordinary methods of approximation are of 
little use. In these calculations, he never lost sight 
of the needs of the experimenter, and his reeults are 
of great assistance to those ooncemed. with the 
determination of capillary constants. j 

Porter’s servioes to physics on the administrative 
gide were most valuable. For many years he acted 
aa secretary to the University of London Board of 
Studies in physio ; he was one of the founder fellows, 
and the first honorary seéretary, of the Institute of 
Physios. In this last-named capacity he played no 
small part in forming and in guiding the poly of 
the newly formed institution. He was president 
(1918-14) of the Röntgen Society, and president 
(1920-22) of the Faraday Society. At the time of 
his death, he was one of the editors of the PAtlo- 

Porter was temperamental, and, like most tem- 
peramental man, was apt, on occasion, to take up 
hurriedly a completely indefensible position—end 
thoroughly to enjoy defendmg it. He was all the 
more lovable on that account, for his mind and out- 
look were always generous, and it is with real and 
deep sorrow that his many friends of all ages realize 
that they have looked their last upon the eyes kindly 
twinkling behind their gold-rimméd and 
that they can no longer call upon that great store of 
ordered knowledge that was always so readily placed 
at thei disposal. AF. 
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Prof. T. W. Todd 


Tun death was announced from Cleveland, Ohio, 
on December 28, 1088, of Prof. Thomas Wingate 
Todd, anatomist and anthropologist, at the age 
of fifty-three years. He was born at Bheffield, 
Emgiand, in 1885, and entered the University of 
Manchester as a student of medicine, graduating in 
1907. His attention was ori devoted to 
surgery ; he became a fellow of the Royal College of 
Surgeons of England in 1911. Hı early love for 
anatomy reasserted itself, and he entered the an- 
atomical department of his university as demon- 
strator and then as lecturer under Prof. Young and 
later under Sir Grafton Eliot Smith.e His first 
research was on the relationship of cartilage and 
bone cells to bone formation. Incidental observations 
led him to infer that certain changes in the coats 
of arteries were due to preasure on sympathetic 
nerves. 

In 1912, Todd was mvited to the chair -of 
anatomy in the Western Reserve University, Cleve- 
land, Ohio. His colleague in physiology was another 
Britiah subject, the late Prof. J. J. R. Macleod. He 
had occupied his chair for twenty-six years at the 
tme of death, and had extended his department to 
many times its omgmal dimensions. The researches 
carried out by him were of a threefold nature. When 
he wished to settle such simple matters as the order 
in which epiphyses unite with their shafte, the times 
at which the sutures of tho skull close, the changes 
whioh the human face undergoes from childhood to 
adolescence, the changes undergone by the bones of 
the akeleton from maturity to old age, the manner 
and extent to which male bones differ from those of 
women, he discovered that such questions could not 
be answered because there was nowhere in the world 
a collection of human skeletons of which the age 
and sex were known. He set to work and slowly 
accumulated within his department skeletons of 
white Americans snd of American Negroes, of 
known age and sex. At the time of his death thts 
standard, oollection oontamed more than three 
thousand skeletons, besides skeletons of mature and 
immature animals—especially of those which moet 
nearly approach man in structure. Fellow researchers 
joined him from many parts of the world ; paper 
after paper dealing with age and sex changes as 
manifested in his collections of buman skeleton 
appeared m the American Journal of Phystoal 
Anthropology, the American Journal of Anatomy, the 
Journal of Anatomy and the Anatomical Record 
during the past twenty years- 

During the last twelve years of his lfe, Todd 
organized a survey of the growth changes in child- 
hood. With the aid of the Brush Foundation, he 
obtamed opportunities and means of keeping eight 
hundred children, born in Cleveland to well-off 
parenta, under observation from infancy to full 
maturity. Four times yearly each child was examined 
medically and physically and records made—es- 
pecially X-ray reoords—of the growth changes in their 
bone. His am was to obtain a series of stages which 
would serve as a standard of the normal for medicel 
men and especially for school medical officers. In 
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1937, appeared the first volume of his resulta, under 
the title of an “Atlas of Skeletal Maturation” (St. 
Louis, 1987). This first volume contains 75 plates 
giving X-ray photographs of the human hand, each 
plate representing a certain stage of normal growth. 
Subsequent volumes were to deal with the growth of 
otber parts and regions of the human body. 

Todd made the alimentary tracte of his students 
the subject of a systematic X-ray survey, his object 
being to determine what might be the normal dispatch 
of & bismuth meal in healthy young men, and the 
extent to which the normal may be departed from 
within the range of health. His observations were 
summed wp in his Beaumont Lectures of 1980 and 
published in book form under the title “Behaviour 
` Pattern of the Alimentary Tract”. 

Todd's object was to lay sure and wide foundations 
on which other workers might build. He lived and 
worked to the utmost limit of his bodily and mental 
strength. He sowed on an immense—an almost wn- 
precedented—soale ; it was when he harvested and 
especially when he came to thresh out and market 
his grain that his life’s endeavour fell short of 
greatness. ARTHUR Karra. 


Mr. S. H. Ray 


Mn. Stpway Huaasset Ray, whose deeth was 
recently announced, was born in London on May 28, 
1858. In January 1882 he was appointed by the 
London School Board as assistant master in the Olga 
Street School, Bethnal Green, a position which he 
held until his retirement in May 1923. He was twice 
married, but had no children. He died on January 1, 
1989. By unremitting labour, combined with a 
peculiar gift for languages, he raised himself to an 
honoured position in linguistic science. A noticeable 
characteristic of Ray was the absence of self-seeking ; 
he worked under conditions which a leas devoted man 
might well have found impossible. Nothing daunted 
his enthusiasm, and he became a recognixed expert 
in a neglected fleld of linguistics. 

This is not the place to detail his numerous papers 
on Papuan, Melanesian and Polynesian languages. 
On suitable occasions he exposed those who juggled 
with words in order to support vain theories of origins, 
for the construction of a language and ita phonology 
were to him of prime importance. His studies of 
particular languages, however, afforded a basis for 
those wider surveys in which he gave to students the 
benefit of his erudition. 

In 1892, Ray read a paper on the languages of 
British New Guinea at the Ninth International Con- 
gress of Orientelists, in which he showed definitely 
that there are languages in New Guinea that differ 
in vocabulary and grammar from the Melanesian and 
Polynesian spoken in western Oceania and also fram 
the undoubtedly Melanesian of south-east New 
Guinea. These non-Melanesian languages he named 
Papuan as & convenient term for numerous distinct 
languages with archaic features; about the same 
time, W. Schmidt made the same deduction for Ger- 
man New Guinea. In 1894, Ray recorded trdces of 
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Papuan languages in various islands of Melanesia. 
In the same year he demonstrated that the Motu 
and allied langugges of south-east New Guinea were 
not eastern Polynesian, as had been believed, but 
were Melanesian. He regarded the languages of tha 
Masim area as originally Papuan upon which have 
been grafted words and idioms from Melanesian 
tongues. Their Papuan „origin accounts for their 
diversity, and the Melanesian element, which is 
common throughout the area, accounts for their 
partial agreements. 

When Ray visited Torres Straits and British New 
Guinea (Papua) as a member of the Oambridge 
Anthropological Expedition to Torres Straits in 1898, 
he for the first time was able to study various languages 
from the mouths of the natives, and he was untiring 
in his endeavour to make the most of his oppor- 
tunities. His assiduity was such that he continually 
reduced, his informants to exhaustion, while he him- 
self remained quite fresh. In 1807 he published, as 
volume 8 of the Reports, a monumental work on 
the languages of New Guinea, which extended and. 
confirmed, his previous deductions. He proved that 
the western language of Torres Straits belonged to 
the same group as those of northern Australia, and 
that the eastern language was Papuan and allied to 
certain of the extreme west of Papua. 

In 1926, Ray published a comparative study of 
the Melanesian languages, a further proof of his 
industry and erudition. In Melanesia there is a 
linguistic sub-stratum whioh differs from island to 
island. Upon this was grafted an immigrant Melanes- 
ian language which had spread at an early date fram 
Indonesia and through its simpler grammar and 
facility of expression obscured the radical differences 
of the older languages. Later there were colanists 
from Indonesia who settled mainly on some of the 
smaller islands and introduced a pidgm-tongue. The 
words can only rarely be referred to any one original 
Indonesian language and they form only a small 
proportion of the vocabulary of any single language. 
The linguistic diveraity in parte of Melanesia suggests 
stocks and that their apparent uniformity has been 
brought about by the mffux of Indonesian words 
and idioms. This was the first of a projected series 
of studies, but the expense of their publication pre- 
vented, the appearance of further volumes. In more 
favourable circumstances, Ray could have enriched 
linguistic science to a much greater extent; we oan 
anly marvel that, handicapped as he was, he accam- 
plished so much work that will have a lasting values. 

A. 0. Happon. 


Prof. E. H, Hall 

Pror. Epwis Heesser Harr, emeritus professor 
of physics in Harvard University, whose death 
occurred, on November 20, devoted most of his life 
to the study and investigation of electric eonduction. 
He will doubtleas be most remensbered by the Hall 
effect which he discovered in 1878. This effect is the 
production of an electromotive force when an electric 
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. current flows across the lines of force of a magnetic 
field. This electromotive force is perpendicular both 
to the magnetic fleld and to the electrio current or, 
speaking more generally, it is proportional to the 
vector product of the last two quantities. Other 
aspects of electrical conduction to which Hall made 
contributions include the Thomeon effect in soft iran, 
thermo-electric heterogengity in different metals, the 
‘theory of thermo-clectrio action and of thermal 
conduction in metals and the relations of the four 
transverse effecta of the magnetic field (the Hall 
effect was the first of these to be discovered). His 
keen interest in this field was maintained to the end 
of his life. In fact, a book entitled “A Dual Theory 
of Conduction in Metals”, in which he summarises 
his considered views on the subject, has recently 
appeared. 

Hall was born at Gorham, Maine, on November 7, 
1855, and ednoated at Bowdoin College and Johns 
Hopkins University. Practically the whole of his 
working life was spent m the service of Harvard 
University, in which he joined the Physics Depart- 
ment as an instructor in 188], became professor in 
1805 and emeritus professor in 1921. He attended 
the Solvay Conference at Brussels on the Conductivity 
of Metals and Related Problems in 1924 and the 
Volta Memorial Congress at Como in 1927. He was 
a member of the National Academy of Saiances, 
American Assogistion (vice-president in 1904), 
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Amerioan Physical Society (member of Council 
1908-8), American Academy of Sciences, and corre- 
sponding member of the British Association. 
Hall’s contributions to physics were not confined 
to the various aspects of electrical conduction. Among 
the otber subjects he wrote of we find the changes 
in temperature of the walls of steam engine cylinders, 
the thermal conductivity of niokel and iron, the 
deflection of falling bodies and the air resistance to 
falling inch-spheresa. Some of this suggests an interest 
In engineermg as well es m pure physics. He was 
also the author of several text-books of physics of 
Hall was a kindly man and a pleasant exmpanion. 
He was interested in a great variety of matters about 
which he could speak in an attractive and sometimes 
humorous way. He kept his interests alive until the 
end, and his loss will be felt by a wide circle. 
O. W.R. 


We regret to announce the following deaths : 

Dr. Calvin B. Bridges, known for his work on 
genetics at Oolumbia University and the California 
Institute of Technology, on December 27, aged, forty- 
nine years. 

Prof. H. H. Woollard, F.R.S., professor of anatomy 
in University College, London, on January 18, aged 
forty-nine years.. 


News and Views 


Scientific and Other Services in War Time 

From time to time in the oolumns of Natuna, 
reference has been made to the need for full can- 
sideration of the part that men of science oan take 
should Great Britain be unhappily involved in a 
major war. The Association of Scientific Workers 
has recently had the subject under consideration (see 
Natura, Jan. 21, p. 110) and has put forward pro- 
posals the fundamental principles of which will, we 
believe, meet with general approval. A sign that the 
Government was giving attention to this aspect of 
national defence was anxiously awaited. The ap- 
pointment of an advisory council by the Minister of 
Labour to advise him on the utilization in war time 
in Government departmenta or elsewhere of persons 
with scientific, technical, professional and higher 
administrative qualifications would appear to be the 
answer. The representation accorded on the council 
to scientific interests will not satisfy everyone, but it 
must be admitted that it is substantial. Sir Walter 
Moberly has been appointed chairman of the council, 
and the followmg have accepted appointment as 
members : Sir Charles Bressey, Dr. E. J. Butler, Sir 
Eustace H.-Tennyson d’Eynoourt, Mr. §. B. Donkin, 
Dr. H L. Eason, Mr. A. H. R. Fedden, Dr. A. P. M. 
Fleming, Dr. G. 8. Gordan, Dr. H. J. Gough, Sir 
Hector Hetherington, Prof. A. V. Hill, Viscount 


Leverhulme, Miss Hilda Martindale, Sir Edward 
Mellanby, Mr. J. 8. Nicholson, Mr. Charles J. G. 
Palmonur, Mr. H. Parker, Sir Robert Pickard, Dr. D. R. 
Pye, Mr. David E. Roberts, Mr. Basil Sanderson, 

Mr. T. E. Scott, Sir Frank Smith, Rear-Admiral H. Q. ° 
Thurefleld, Mr. R. S$. Wood, The secretary to the 
Counsil is Miss B. M. Power, of the National Service 
Department of the Ministry of Labour, Montagu ` 
House, Whitehall, 8.W.1. 


Dr. Lev T. Berg 


IomgrHyvoLocisTs throughout the world will be 
interested to learn that Dr. Lev Semenovich Berg, 
of Leningred, has recently campleted forty years 
work upon the fishes of his native country. One of 
his earliest papers, entitled ‘Ueber Theilung und 
Bildung des Parabiastes bei Boom biomes”, was pub- 
lished early in 1899, and from that time onwards a 
veritable stream of valuable contributions, mainly of 
a taxonomic nature, has flowed from his pen, and 
more than one hundred pepers bearing his name have 
appeared in scientific journals throughout the world. 
Always 6 patient and careful worker, Dr. Berg has 
oome to be regarded as the foramost authority upon 
the freahwater fishes of the U.S.S.R., and is a re- 
cognized authority upon problems concerning the 
geographical distribution of fishes. His imposing 
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work on the freshwater fishes of the U.8.8-R. and 
neighbouring countries; a third edition of which 
appeared in 1939-33, will long remain a standard 
work, invaluable to all students of Palsarctic fishes. 
Dr. Berg, who was born in 1876, is still actively 
engaged in his work, and his many fritnds and oo- 
workers will wish him many more years of fruitful 
labour in ichthyology. 


Mr. S. Hazxledine Warren 

Tuana is a special propriety in the award by the 
Geological Society of the Prestwich Medal to Mr. 
8. Haraledine Warren. The ground of the award, as 
officially stated, is “in recognition of his researches 
on the geology and archmology of East Anglia, par- 
ticularly in the Lea Valley” ; but without detracting 
in any degree from the value and importance of his 
original researches and discoveries in this area, it is 
placed to his credit by archmologists that his severely 
critical attitude of mind on every point of evidence 
bearing on the antiquity, character, and condition of 
flint implemente, and the natural or artificial origin 
of their fractures, has conduced to sanity in that 
study of the earliest evidence of man’s handiwork, 
with which the name of Sir Joseph Prestwich has 
been associated from the earliest days when the 
discovery of ‘eoliths’ was first proclaimed. Through- 
out the whole of his long and distinguished career as 
a prehistorio archmologist, Mr. Warren has devoted 
himself indefatigably to the close scientific examina- 
tion of such questions as patination, modes of 
fracture under varying conditions, and other matters 
depending upon the physical properties of flint, with 
the view of determining their evidential value as olues 
in the technology of antiquity; and if he has not 
always been able to go all the way with his fellow 
-workers, it has been recognized that his conservatism 
has always advanced knowledge in 6 real sense and 
not retarded it. Of Mr. Warren’s investigations in 
the fleld, posterity will perhape be most indebted to 
him for his discovery of the Graig Lwyd factory site, 
signifloant for the light it throws on prehistoric 
economics, and his exploration of the Olactonian 
industry, which has had so profound an effect on all 
subsequent study of palmolithio cultures. 


Pre-Crag Implements 

A OOMMUNIOATION has been issued by Mr. J. Reid 
Moir recapitulating his argumenta rebuttmg the 
criticiams of his claim for the human origin of the 
pre-Crag ‘implements’ discovered in, or derivative 
from, Pliocene deposits in East Anglia. It has been 
argued from their physical condition and the high 
angle of flaking that not only were these flaked flinta 
produced by natural forces, but also that in actual 
fact they are such as could not have been produced, 
or if produced, used for their supposed purpose, by 
man. This, it is claimed, has been shown by experi- 
ment. To this Mr. Reid Moir replies, pointing out 
that the flaking of certain, and especially the older 
classes of pre-Crag umplement could not have been 
produced by the forces responsible for the striations 
they exhibit, as these soore a post-flaking patination ; 


NATURE 


151 


while the argument from the steepness of the angle 
of flaking—apperent in some instances only—and 
the inability of the modern critic to reproduce typical 
specimens applies equally to certain types of palmo- 
lithic implement, of which the authentictty is un- 
questionable. It has, however, been found possible 
to imitate high angle flaking y, and the 
product is also a practicable tool for working wood 
and bone. Mr. Reid Moir classifies pre-Orag imple- 
ments into five groups, which differ in age and in 
character of flaking. “Is it to be supposed,” he 
pertinently asks, “that nature varied her methods 
of flaking flints five times in the Pliocene epoch ?” 
Finally, as the result of many years’ study devoted 
to the examination of later deposits, he asserta that 
never has he discovered a flint fashioned in situ 
which bears any resemblance to a pre-Orag imple- 
ment, as might be expected were such flaking 
attributable to natural forces. At the same time it 
is to be remembered, he pointe out, that rostro- 
carinates have now been found in many parts of 
the world from Palestine to Java, where glacial 
conditions and solifimrion could not have operated 
to produce them. 


Social Relations of Science 


OORRESPONDHNON has passed between the British 
concerning the possibility of a working liaison between 
the Association’s new division for the Social and Inter- 
national Relations of Science and the Parliamentary 
Science Committee. At a recent meeting of the latter 
body it was decided to invite Sir Richard Gregory, in 
his capacity as chairman of committee of the new 
division, to accept oo-option to the Executive Oom- 
mittee of the Parliamentary Science Committee, and 
this invitation has now been accepted by Sir Richard. 
Normally the Parliamentary Science Committee oon- 
fines oo-optian to its executive to members of one of 
the Houses of Parliament. It was felt, however, that 
in this instance it was particularly desirable to make 
an exoeption in favour of the chairman of this newly 
formed, division of the British Association. It was e 
fitting compliment on another ground, for, as the 
erstwhile chairman. of the British Science Guild (now 
merged in the British Association), Sir Richard was 
intimately associated with the formation of the 
Parliamentary Science Committee. Indeed, had it 
not been for other preoccupations at the time, he 
would have been a member of the Committee from 
its inoeption. 


Survey of Nyasaland Food Resources 

A COMPREHENSIVA nutritional survey, under the 
leadership of Dr. B. 8. Platt, the first of its kind to 
be undertaken in the British Colonial Empire, is now 
being carried out in Nyasaland with the object of 
studying the actual and potential food resources of 
three contrasting areas. This survey is the outcome 
of a recommendation made by the Oommittee of the 
Economic Advisory Oouncil on Nutritian in the 
Colonial Empire. Dr. B. S. Platt has been appointed 
to the staff of the Medical Research Oouncil for five 
years to organize and co-ardinate, with the assistance 
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of a small central staff, nutritional surveys through- 
out tbe Colonial Empire. The Nyasaland party, 
which is being financed jointly by the Medical 
Research Council and the Colonial Development 
Fund, actually arrived in Nyasaland some montha 
ago. An anthropologist under the auspices of the 
International Institute of African Languages and 
Cultures is working with the party. The party is 
now being joined by Dr. O. K. Ricardo and by Dr. 
E. Trewavas of the British Museum (Natural History), 
who will undertake a survey of the fishary resources 
of Lake Nyasa; and aleo by Dr. G. A. C. Herklota, 
reader in biology to the University of Hong-Kong, 
who has been seconded for eight months to asdist with 
the economio work. It is hoped that the surveys 
will produce valuable resulta, on one hand by in- 
creasing existing knowledge of the relation between 
nutrition and ill-health, and on the other hand by 
suggesting means whereby improvements in nutrition 
may be effected. It is also interesting to note that 
the present investigation im Nyasaland is the 
sort of acheme which Lord Hailey bad in mind when 
advocating, in his recently published African Survey, 
that scientific research should form an essential basis 
of policy in Africa. 


New Broadcasting System ‘ 

ACCORDING to a recent report by the New York 
Correspondent of The Times, a new type of wireless 
transmission and reception will be used im an experi- 
mental station now being erected at Columbia 
University by Major E. H. Armstrong, professor of 
electrical engineering in the University, and inventor 
of the now well-known supersonic-heterodyne receiver. 
The station will use the frequency-modulation system 
of transmission, as distinct from the amplitude- 
modulation system at present used by all broadoastmg 
stations. In the former method, the frequency of the 
emitted carrier wave is varied by the speech and 
musio modulation ; whereas in the methods so far 
employed, the frequency of the carrier wave remains 
constant and its amplitude is varied by the applied 
audio-frequencies. The principles of frequency- 
modulation have been known since the earliest days 
of radio-telephony, but it has remained for Prof. 
Armstrong to demonstrate how these may be brought 
into practical use with modern valves and circuit 
arrangements. Among the advantages claimed for 
the new system are that it effects a considerable 
reduction of interference in radio reception, and that 
a much larger number of broadcasting channels will 
become available in any given wave-length band. 
Against these, however, is the serious disadvantage 
that special receivers are necessary for frequency- 
modulated tranamissians, and this factor is likely to 
involve serious delay in the introduction of the new 
system into modern broadcasting technique. The 
first transmitting station on the new system will be 
at Alpine, New Jersey, opposite New York City, and 
ae ee 
megacycles second (wave-length 7.5 metres). It 
is also understood that suitable receivers are already 


being manufactured, so that the result of this practical 


experment will be awaited with interest. 
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North Rona: A North Atlantic Island 

Ar the Friday evening discourse at the Royal 
Institution on January 20, Dr. F. Fraser Darling 
described the island of North Rona. It is Britain’s 
loneliest island ; it lies forty-ftve miles north-west of 
Cape Wrath and north-east of the Butt of Lewis and 
is leas than half a square mile in area. The island 
consists of Hebridean gneiss, but being free of peat 
and covered with a thin layer of soil, it differs 
radically from Lewis in its vegetative ; 
which is of gras, quite free from heather. St. Ronan 
is reputed to be the first human inhabitant of Rona 
in the eighth century a.D. He built a cell almost 
underground, and much of the original, building is 
still present. A chapel was built somewhat later 
contiguous with the cell and at its western end, Dr. 
and Mrs. Fraser Darling have excavated the accumu- 
lated stone and earth from the chapel and cell, dis- 
closing the altar supports of masonry in the chapel, 
the rammed olay floor, the doorway into the cell, 
the original stone paving of the earlier building and 
the altar of masonry in the cell. Many quern stones 
and, two fragments of stone vessels have bean found. 


stations where Leach’s fork-tailed petrel breeds. 
Rona is the headquarters of the Atlantio grey seal in 
Scottish waters, and a study of the social behaviour 
of this animal in the months it is ashore for breeding 
was the main purpose of Dr. Fraser Darling’s expedi- 
tion. Although this seal cannot dispense with the 
land for reproduction, this annual association with 
the land is a time of great danger. The social system 
is finely adapted to reducing the danger, and so are 
~ the animal’s metabolic processes. The maiden cows 
and immature stook, for example, do not come 
- ashore on the main mass of the island at the breeding’ 
season, but remain on akerries constantly ringed with 
surf. The calves feed from their mothers intensively 
for three weeks and are then weaned and left to find 
the sea for themselves. As the gedtation period is 
114 months, mating takes place while the mothers 
Royal Meteorological Society 

Art the annual general meeting of the Royal Meteoro- 
logical Society held on January 18, Dr. B. A. Keen, 
the president, referred to the Counocil’s activities in 
pressing for the installation of meteorological in- 
stitutes in Great Britain, in order that urgently 
needed facilities, such as were available in many 
other countries, might be provided for research in 
meteorology in this country. The matter was also 
raised later in the evening, on the ococasion of the 
award of the Buchan Prize to Dr. E. W. Hewson. 
Dr. Hewson, who is a Canadian and has recently 
been appointed to the Canadian Meteorological 
Service, was not able to be present to receive the 
prize, but in a letter which was read to the meeting 
he expreesed his sense of indebtedness to the Beit 
Trustees and to the Royal Society of Canada for 
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tbo grants which had enabled him to oarry out 
rpsearch in meteorology at the Imperial College of 
Science and Technology in London for three years ; 
and he stressed the great benefit which could be 
conferred on science by the endowment of acholar- 
ships in meteorology which would permit post- 
graduate students to study meteorology in Great 
Britain. Dr. Keen’s presidential address dealt with the 
subject of ‘What happens to the Rain ?” An annual 
rainfall of 80 in. means that 3,000 tons of water fall 
on an acre of land. In the course of the year this 
all disappears, by run-off, evaporation, transpiration 
through vegetation, and by downward percolation. 
The relativy importance of these factors in British 
and overseas conditions was discussed. It is only in 
recent years that the true picture of the movement 
of water in the soil has been built up. In consequence, 
some of the traditional practices need revision, while 
others now have a different explanation. The new 
work has also clarified some of the concepts used in 
hydrology. 
Opening of Griffith Institute of Archzology,- Oxford 
Taa Griffith Institute<of Archpology, an extension 
of the Ashmolean Museum of the University of Oxford 
made poamble by the generous benefaction of the 
late Prof. F. Ll. and Mre. Griffith, was declared open 
on January 21 by Bir Frederic Kenyon m the 
presence of the Vice-Chancellor, Mr. G. 8. Gordon, 
president of Magdalen Oollege, and a large assembly 
of distinguished guesta. Sir Frederic, speaking as an 
old friend of Prof. and Mrs. Griffith, said that never 
had he known a man more single-minded and more 
tolerant of the work of others than Prof. Griffith. 
The Griffith Institute would fill one of the great 
gaps in the equipment of the archmologist. The 
Vice-Chancellor and Mr. E. T. Leeds, keeper of the 
Ashmolean, also paid generous tribute to the memory 
and work of Mr. and Mrs. Griffith. The building 
im which the Institute is housed is of four floors, 
erected to the design of Mr. E. Stanley Hall. Three 
floors are allotted to Egyptology and, Assyriology, 
while the ground-floor is given up to other activities 
of the Museum. The greater part of the Griffith 
library is housed in the Institute, and accommodatian 
is provided for the professor of Egyptology and the 
reader in Assyriology. Space is available for the 
. compilation of the topographical bibliography `of 
Egyptian hieroglyphio texts and other research work, 
while.a large store-room will provide for the Egypt 
Exploration Society’s collection of papyri, which has 
been transferred from Queen’s College, and the 
collections of ostraka and other+material used for 
purposes of teaching. The University’s collection 
of cuneiform tablets will be arranged in the rooms 
devoted to Assyriology. 


Proposed Museum of Romano-British Archzology 
Lord Evstacm Peor, Rector of the Newcastle 

Division of the University of Durbam, has issued 

an appeal for funds for the erection of a Museum of 


o-British Archmology, devoted to the area of 
e Roman Wall at Newcastle-on-Tyne, in connexion 
ith the University of Durham. The proposal arises 
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out of a recommendation of the Standing Commission 
on Museums and Galleries made two years ago, which 
had im view the need both of facilities for study of 
the area of the Wall and also of the requirements 
of the magnificent collections of Romano-British 
antiquities belonging to the Society of Antiquaries 
of Newoastle, the main source of information con- 
cerning the Roman frontier in Britain and settlements 
adjacent, which have been brought together m the 
course of the last Hundred years, and are now same- 
what inadequately housed in the medieval Black 
Gate of the Castle. The Society has generously 
expreased its willingness to place its collections at 
the disposal of the University for this purpose, sub- 
ject to certain conditions. Although the erection of 
such & museum had been contemplated in the pro- 
jected building scheme of the University, it had been 
set aside for the moment in view of more urgent 
needs; but it has now been brought within the 
range of practicable proposals by the offer of a grant 
of £5,000 from the University Grants Committee, 
provided the further sum required to make up the 
total estimated expenditure of £20,000 is raised 
within a period of two years. The Museum will not 
be confined to Romano-British antiquities but will 
include all relics obtained: from the area of the Wall, 
both -prehistorio and of post-Roman date down to 
the Norman con Subscriptions are being 
received by Lord Eustace Percy at King’s College, 
Newocastle-on-Tyne, 3. 


Testing Electric Meters and Appliances 

Ta opening of large extensions by the Lancashire 
Electric Power Co. on January 16 of its department 
for testing electric meters and electrico appliances 
shows how rapidly this branch of the firm’s work is 
developing. That part of the firm’s revenue which 
depends upon meter registrations now exceeda a 
million pounds per annum, while the number of 
meters issued has almost quadrupled during the last 
nine years. A great deal of the extra work done is 
in connexion with household appliances, offered by 
the firm on hire and hire-purchase terms. These 
are ingtalled and maintained by the testing depart- 
ment. The number of domestic appliances connected, 
such as cookers, water heaters, fires, kettles, eto. 
increased in number from 400 in 1930 to 10,700 in 
1934 and to 88,000 last year. In the last two years, 
2,000 thermostatically controlled cookers have been 
issued to customers. Nearly all the domestio oon- 
sumers pey on a two-part tariff with a power charge 
of 0-5-Id. per unit. All meters are tested when 
removed from service, after which they are recon- 
ditioned and certified. A small cleaning room is 
provided for exceptionally dirty meters, the equip- 
ment of which includes a powerful blower and an 
extractor fan. At the opening ceremony, it was 
stated that an electricity meter is not only one of the 
cheapest but also one of the most accurate things 
the firm has on the market. Binoe 1986, all cookers 
offered by the firm have had automatidally con- 
trolled ovehs. Their thermostats “are checked for 
consistency and the enamel ig tested for durability. 
Tests include temperature measurements 
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minute at five different points in the oven; if satis- 
factory, these testa are repeated with food in the 
oven. The L.E.P. Oo.’s experience is that the most 
critical practical test of an oven is the baking of 
plate pies, and the next most critical the baking of 
bread. 


‘Thermionic Valves as Measuring Instruments 

Tus thermionic valve has long been recognized as 
a useful tool in many branches of science and engineer- 
ing; but few, with the exception of experimenters, 
have realized that it oan be usefully applied for 
measurement purposes. Until quite recently, engineers 
have regarded the-valve as being rather an unknown 
factor and so have been reluctant to rely on it when 
precision measurements are ired. In & paper 
presented to the Institution of Electrical Engineers 
on January 6, by Dr. E. G. James, G. R. Polgreen 
and G. W. Warren, the principles are outlined of 
various kinds of valves for the measurement of 
alternating voltages (including ‘slide-back’, peak, 
grid-leak and anode-bend voltmeters) and, of volt- 
meters and electrometers for direct voltages. Methods 
of measuring very small values of current and power 
are described. Although the uniformity existing 
between the characteristics of valves of the same 
type is not quite perfect, the modem valve gives 
a very stable performance during ita life, more per- 
ticularly under the operating conditions imposed in 
measuring devices. Of all valve-measuring devices, 
the valve voltmeter probably is the most widely 
used instrument, especially for high-frequency 
measurements. It is sensitive and it can be designed 
to absorb negligible power from the source. In 
normal instrument practice, current is measured 
either by its magnetic or by its heating effect, and 
voltage is measured by measuring the current 
through a known resistance. In the case of instru- 
ments employing valves, the converse procedure is 
adopted. Voltage is measured by its controlling 
action on the electron current in the valve, while 
current may be determined by measuring the voltage 
produced across a known resistance. A simple and 
inexpensive valve voltmeter can be made to operate 
from pocket lamp betteries. It makes a useful self- 
contained instrument with the general advantage of 
very high impedance and wide frequenpy range. The 
peper is @ communication from the Research and 
Engineering ‘staffs of the General Eleoctrio Oo., Lid., 
the M.O. Valve Co., Ltd., at Wembley and the works 
of the Balford Instrument Oo. 


Progress of Medical Psychology 

Im an addreas at a public luncheon arranged by 
the National Institute of Industrial Psychology on 
January 18, Dr. J. R. Rees, medioal director of the 
Tavistock Clinic, said that this century has seen 
very great progress in both the science and the art 
“of psychological medicine. Moreover, in the treatment 
of neurosis and nervous breakdown and in medicine 
as a whole, the introduction of the principles of 
medical psychology in the last few years has brought 
about a greater change than anything else in 
medicine. In the basio understanding of the processes 
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of mental disease, much is owed of course to Freud 
and his followers, but the work of Jung, McDougall, 
Adler, Rivers and Hadfield—to mention only a few— 
has been of an outstanding quality. The medical 
student can now be taught to understand the human 
beings with whom he has to deal without the use 
of any technical jargon and without any exclusive 
reference to a particular school of thought in peycho- 
logy. In the actual treatment of the neuroses we 
are making steady advance. There is evidence from 
the careful follow-up work which has been done, 
first of all at the Tavistock Olinio and then at the 
Cassel Hospital at Penshurst, that approximately 
50 per cent of the patients treated, irregpective of 
the particular method, seem to be permanently 
relieved, and socially adjusted. That is a very setis- ~ 
factory figure in comparison with the figures for 
otber diseases. More important perhaps than the 
provision of treatment for the definite neuroses is 
the fact that through recent research we are coming 
to realize that many of the illnesses which have always 
been supposed to be mainly physical, have-in fact & 
very large emotional factor in their causation. 
Psychological medicine is now coming into its own 
place in the system of medicine and is showing iteelf 
to have the closest possible relation to the problems 
of general medicine. The General Medical Council 
has now insisted that medical psychology should 
become part of the regular training of every medical 
student. 


Flora's League 

Boranists, nature-lovers and those who are con- 
cerned for the conservation of the native British flora 
will be interested to know that it has been decided 
to continue the activities of Flora’s League, the 
national society for the preservation of wild flowers, 
trees and ferns, as ẹ memorial to its founder, the 
late Sir Maurice Abbot-Anderson. Sir Maurice, a 
distinguished physician, founded the society in 1925 
and was its president up to his death, when it had a 
following of more than twenty thousand members 
and a wide influence through the public and 
school lectures it organized as propaganda for the 
preservation of the British flora from vandalism and 
unscientific collecting. Lady Abbot-Anderson has 
undertaken to carry on her husband’s work as 
president of the League, which is closely associated 
with the Council for the Preservation of Rural 
England, the office of which it shares, and an appeal 
is being made for a fund to contmue this work. In 
a statement on its policy, the League clearly refutes 
any suggestion of fnere sentimentality or crankiness 
in ita methods, for it points out: ‘There are mevit- 
able economic mfluences at work which mitigate 
against the preservation of our wild flora, and with 
which we cannot quarrel. Building, road-making, 
drainage, quarrying and the like, must, in the 
ordinary course of things, proceed. Methods of trans- 
port also are more easily available, and bring 
enormous enjoyment, as well as increased health, to 
the population A by-law against the 
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permission or a special permit for scientific purposes, 
fs one of the chief aims of the League, and this has 
already been adopted by fifty-two counties and sub- 
sounties’' in England and Wales. From 1928, the 
whole of the expenses were met by the founder. 


Mathematical Films 

Is connexion with the note in NATOER of December 
31, p. 1151, Mr. Stefan Bergmann writes to point 
zut how films might be used to illustrate the theory 
af functions of two complex variables. Each complex 
variable may be represented as @ point in a plane, 
requiring two dimensions, so two such -variables 
require four @imensions. We may obtain these by 
taking three dimensions in space and one in time, 
‘n fact by making a film showing a solid body the 
limensions of which vary with the time. Full details 
were given by Mr. Bergmann some years ago (J. 
leutsch. Mathematiker Verein., 42, 238 ; 1982-38), but 
so far as we are aware no such films appear in current 
ista of those available for sale or hire. 


Wutrition and Local Government 


Tua Ohildren’s Minimum Council, 72 Horseferry 
Road, London, 8.W.1, has issued a pamphlet entitled 
Nutrition and Local Government—What Your 
„ocal Authority Oan Do” (by Marjorie E. Green. 
rice 8d.). Although changes in legislation are still 
eded to ensure that no child shall suffer fram mal- 
iutrition through the poverty of its parents, there 
are two Acts of Parliament, the Publio Health Act 
of 1986 and the Eduoation Act of 1921, which enable 
ocal authorities to provide supplementary nourish- 
nent, and this pamphlet sets out clearly what each 
ocal authority can do in its own area to solve this 
yroblem of child malnutrition. . 


rheumatism Résearch in Naval Training Centres 

Tus Empire Rbeumatiam Council, in co-operation 
vith the Admiralty, has eet up & research foundation 
o investigate rheumatic disease in the traming 
«stablishments of the Royal Navy. The research 
wlvisory committee has appomted a sub-committee 


F. 8. ©. Copeman to supervise the work. Dr. O. A. 
ireen, of the Bacteriological Department of the 
Jniversity of Edinburgh, is to take direct charge 
the Foundation, and the Sr Halley Stewart Trust 
as appointed him to a research fellowship for three 
ears for this task. 


National Nutrition Conference 

Tse British Medical Association has deaided to 
all a national conference on nutrition in its wider 
specta—that is, in relation to national, moluding 
¢ricultural, policy—which will last three days, 
he dates provisionally selected being April 27-29. 
n addition to medical men, the conference will 
æ representative of agricultural producers, home 
nd over-seas, as well as of industry and education. 
“he conference will take as its starting-point the 
ecognized food needs of the individual, if health is 
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to be maintained. Questions to be considered include : 
How far are these needs satisfied, in Great Britain at 
the present time ? What increases are required in 
the production of particular foodstuffs, either at 
home or in the Empire, to fill the gap? How can 
the necessary increases in consumption be best 
secured—through & system of family allowances; 
education, including propaganda; or otherwise ? 


Micro-Methods for Medical Practitioners and Biologists 

Ix ocanjunction with the Institute of Scientific 
Microscopy and Applied Optics of the University of 
Jena, Messrs. Carl Zeiss, Jena, are organixing & course 
of microscopy, microphotography, micro-cinamato- 
graphy, micromanipulation, luminescence micro- 
scopy, also absolute colorimetry, interferometry and 
spectral analysis, with particular reference to their 
significance in medicine and biology, +o be held in 
Jena during March 27—April 1. During the lectures 
provided in the programme there will be talks by 
eminent authorities on optical methods. Of particular 
note is the fact that members will be offered the 
opportunity of widening their experience in the use 
of the apparatus and above all of trying out in 
practice the methods referred to during the lectures. 
Demonstrators and specialists will be available to 
answer all questions arising during the practical 
work in the laboratory. Further particulars and 
detailed programme can be obtained, in England, 
from Oarl Zeiss (London), Ltd., Mortimer House, 
Mortimer Street, W.1. 


New Comet and Super-nova 

A THLEGBAM from Copenhagen reports that 
Peltier, at Delphos, Ohio, discovered a comet on 
Jan. 20.000 U.T., its approximate position being 
R.A. 215 20-0™, Deo.-+ 28° 0’, and its magnitude 8. 
A later telegram states that Beljawsky saw the 
comet several hours earlier and found, that ite daily 
motion was +5™ 49% in R.A. and —0* 18’ in dealina- 
tion. He gave the magnitude as 8 and estimated 
the tail to be about 1°. Other observations must 
have been available to Karstedt, who has computed 
the orbit and ephemeris given below ; as the observa- 
tions are very rough, the orbit cannot be regarded as 
more than provisional. 


1088 Des. 30-0 U.T. 
ee 


Zwicky reports a super-n: 
12-5 on January 20. It is 0-6 
nucleus of N.G.O. 4686. 


The Night Sky in February 
Tau moon is full on February 4 at 7:9 UT. and 


=| 
8 


_ Tew on February 19 at 8-5. Lunar canjunctions with 


the planets occur as follows: with Mars on Fe 
12 at 182; with Venus on February 15 at 3); 


with 
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Jupiter.on February 20 at 125 and with Batam on 
February 23 at 6b. Jupiter, which bas been a oon- 
spicuous object in the evening skies for some months, 
18 now approaching conjunction with the sun, and in 
the middle of the month sete at about 184}. Mercury 
and Jupiter are close to each other on February 26. 
Saturn is an evening star in Pisces ; in mid-February 
~the planet seta at about 2132. Venus is the bright 
morning star rising before 5°; ite stellar magnitude 
is from —4-0 to —8-9. Mars rises some two hours 
before Venus, and is 5° north of Antares on February 
12. In mid-February, the constellation of Orion, 
which focuses attention on the most 

region of the whole sky, comes to the southern 
meridian at about 205. North preceding the Pleiades 
is the variable star, Algol, the light changes of which 
may be observed about 14 hours before and after the 
following times of primary minima: February 
9 Q-1b, 114 21-02 and 144 17-82. 


Annouricements 

Pror. . G. Inea Fm, professor of applied 
physical chemistry in the Imperial College of Science 
and Technology, was presented at the Belgium 
Embessy on January 28 with the order of Oom- 
mander of the Order of King Leopold IL, which has 
been conferred on him by King Leopold II for 
services rendered to science in Belgium during his 
term of office as Fondation Franoqui professor in the 
University of Brussels during 1987—1988. ` 


Pror. Vioros F. Haee, formerly director af the 
Physical Institute of the University of Gras, has been 
appointed professor of physics in Fordham University, 
New York, as from November last. His address is : 
Department of Physics, Fordham University, New 
York City. 


Mr. A N. E. ACKERMANN has been elected an 

honorary fellow of the Society of Engineers (Inc.) 

upon relinquishing the secretaryship of the Society, 
Shah He has beld for thirby one year: 


Ir is announced that a sale by auction will take 
place at Stevens Auction Rooms on February 10, ab 
12.30, of the important collection of scientifio instru- 
ments, the property of the late Edward Milles 
Nelson. They include microscopes by Leitz, Powell & 
Lealand, Swift, and other well-known makes, objec- 
tives, eyepieces, and other accessori, chemical 
balances and weights, a spectroscope, s telescope, 
drawing instruments; books, etc. Oatalogiues can 
be obtained from the Auctioneer, 88 King Street, 
Covent Garden, W.C.2. 


Ar the annual general meeting of the Royal 
Meteorological Society held on January 18, the 
following officers were elected : President, Dr. B. A. 
Keen; Treasurer, W. M. Witchell; Seorstaries, 
H. W. L. Absalom, W. Dunber, and E. L. Hawke ; 
Foreign Seoretary, J. F. Shipley ; Editor, Sir Gilbert 
Walker; Newe Members of Oounoil, Lieut.-Com- 
mander T. R. Beatty, L. 0. W. Bonacina, and G. 
Manley. g 
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AT a meeting of the Chemical Society on January 
23, it was announced that Dr. H. J. T. Ellingham i 
resigning from the office of honorary secretary. The 
Oounsil of the Society has nominated Prof. G. M 
Bennett as honorary secretary and Mr. F. P. Dunr 
as treasurer, for election at the annual general meeting 
on March 80. The Council has also accepted with 
regret the resignationa of Prof. F. Ohballenger and 
Dr. 8. Glasstone from the office of local representative 
for Leeds and Sheffield respectively, and bas invited 
Dr. J. W. Baker (Leeds) and Sir. A. W. Obapman 
(Sheffield) to fill these vacancies. 


Psor. Orro Lonwi has bean appointed by the 
Fondation Franoqui as a visiting professor for eight 
months to a Franoqui chair in the University of 
Brussels. His address during that time will be: 
Fondation Universitaire, 11 Rue d’Egmont, Brussels. 


Pror. Orro Mayusnor, For. Mem. R.S8., of the 
Kaiser Wilbehn-Institat ftir Medizinische Forschung, 
Institut ftr Physiolagie, Heidelberg, writes that his 
address from now on will be Institut de Biologie 
Physioo-Chimique, 18, Rue Pierre Ourie, Paris, 5. 


"De. Rosmer Fevtgan, profeasor of physiological 
chemistry at Giessen, has been elected a member of 
the German Acadamy at Halle. 


Pror. F. Porravexcy, of Bonn, has been elected 


honorary president of the International Academy for 
Forensio and Social Medicine. / 


Da. Louw Marti, director of the Pasteur Institute 
of Paris, has been elected, vice-president of the Paris 
Academie of Medecine and M. Gaston Louis Raman, 
sub-director of the Institute, has been created ə 
Oommander of the Legion of Honour for his work 
on iimmnimnon agamet: diphtheria ine seers end 
cambined imoculations. 


Ow the occasion of the International Water 
Exhibition and the imauguration of the Albert Canal, 
the eighteenth session of the Congress, known as the 
Journéesa médicales de Bruxelles, will be held at 
Liège on June 24-28 under the presidency of Prof. 
Ernest Rensux, member of the Belgian Royal Academy 
of Medicme. Further information can be obtained 
from the general secretary, Dr. René Bekkers, 141 
rue Belliard, Brussels. 


Tam Annual Oongreas of the Ophthalmologica) 
Society of the United Kingdom will be held at the 
Royal Sovisty of Medicine on Apru 20-22, when the 
subject for discuasion will be the problems oł 
refraction. . 


THs University of Gronmgen will commemorate 
on April 30-80 the one hundred and fiftieth anniver 
sary of the death of Peter Camper, the celebrated 
physician, anatomist, obstetrician and artist, whc 
was for ten years a professor at the University. 
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Letters to the Editor 


responsible for opinions expressed by his correspondents. 


He carmot undertake to return, or to correspond with tha writers of, rejected manuscripts 
intended for this or any other part of NaTurn. No notice is taken of anonymous communications. 


s NOTES ON POINTS IN ‘SOME OF THIS WEHE’S LETTERS APPHAR ON P. 166. 
COBRESPONDANTS ARE INVITED TO ATTACH- SIMILAR SUMMARIES TO THMIR COMMUNICATIONS. 


The ‘Thumb’ of the Giant Panda 


E eee aay ee 
during the past few days, to the extraordmary 
` grasping power possessed, by the giant panda at the 
London Zoological Gardens. It has been stated that 
“It 8 now seen that the fingers are used in oon- 
junction with a thumb on eech hand to grasp the 
bamboo. The thumbs are not tapered like the fingers. 
They are broad stumps, but they are connected with 
adductor muscles, by means of which they can be 
brought into contact with the fingers”. -~ 

True opposable thumbs, capable of grasping, are 
possessed only by animals that have never ruined 
their grasping arboreal hands by using them to sup- 
port the body weight in terrestnal p © pro- 
gression. Tho ceau panda Ge erbari? E nar: 
arboreal, quadrupedal , and should it 
have retained a truly opposable thumb, it would be 
a very remarkable circumstance : should, it have 
re-developed an opposable thumb (for the purpose 
of grasping bamboo shoots) from one that had lost 
its structural basis of , it would have 
performed a miracle. Nob even the giant panda 
could be expected to reverse structural evolution to 
the extent of making an opposable, grasping thumb 
from one in which all the structural adaptations to 
this functional end had been lost. But the giant 
pends has done something that is almost equally 
remarkable. It has developed a new and thoroughly 
efficient peoudo-thumb. For the ‘thumbs’ which are 
‘broad stumpe’ are not thumbs at all, though they 
have attamed, with great perfection, to their functional 
role. In addition to the pseudo-thumb, there is a 
true first digit, followed by four other digits: and 
the true thumb is in no way differentiated from (but 
is amaller than) the rest of the digits. 

Upon the radial side of the carpus, there is de- 
veloped in many mammals & sesamoid bone ocorre- 
sponding to the pisiform upon the ulnar side. In 
the true bears, the radial sesamoid is a small nodular 
mass; in the giant penda it has bean developed into 


oe ae eee ar 


oe ee 
on of a true thumb. Moreover, many of 
La nie Se 
to the first digit, gain their insertion, m the giant 
panda, into the radial seseamoid, which thus usurpe 
the place of the true thumb and simulates all its 
movements. The anatomical details of this curious 
adaptation will form the subject of a communication 
to the Zoological Society of London, to the authorities 
of which I am indebted for the op of 
dissecting the fore-limb of this animal. the mean- 
time, it seams worth while to record this curious 
example of adaptation, by which an animal m which 
the thumb had lost ite structural modifloations for 
opposability and general mobility, has created a new 
and extremely serviceable ‘thumb’ in response to a 


special need in its economy. It would seem that 
what is-oommonly known as Dollo’s Law of the 
Irreversibility of Structural Evolution was sufficiently 
rigid to make the creation of ẹ new mobile thumb 
an easier matter than the remodelling of one that 
had lost its original structural adaptation to mobility. 
But it is surely a very definite triumph that the 
giant panda has been able to make so perfect a now 
thumb as to deceive those who have admired the 


.perfection of its grasp. 


FrepERIo Woop JONES. 


The Electronic Charge 


Wa have made modifloations in the drop method 
for measuring the electronic charge, ¢, which enable 


` & higher degree of accuracy to be obtained. 


The method is also convenient for measuring the 
number of elementary charges, n, which are carried 
by & drop when it is detached from a volume of oil. 
Resulte of such are given below. 

The method used is that of H. A. Wilson, modified 
by (1) the use of a horizontal electric field ; (2) record- 
ing photographically the motion of the drop. 

Following Millikan, to reduce the evaporation of 
a drop, one of oil is used. The drop moves m air 
between the vertical plates of a condenser. 
the first part of ita motion it is acted upon only by 
ita weight ; then an electric field, X, is established, 
and a horizontal force, neX, acta too on the drop. 
If v is the vertical, and u the horizontal component 
of its velocity, and if Stokee’s law applies, then 


ne = by tpl ay/X, 


where k = On-V2/Vg(p—a), and p is the viscosity 
of the air at the temperature of the experiment. This 
value of 6 requires correction, ing to the method. 
devised by Millikan, to allow for the departure from 
Stokes’s law. 

The drope of apiezon and castor oil used have bad 
a diameter, 2a, of 0:0002-0:0010 om. They are 
illuminated by a carbon arc with a dark-ground 
condenser designed for the purpose. The exposure 
is 0:0008 seo. at intervals of 1/25 sec. A low-power 
microscope objective and a photographic 
plate is used. An example of a photograph obtamed 
is uced in Fig. 1. 

With this method, displacements correct to about 
0-00008 cm. can be measured, and if the velocity 
is 0-8 om./sec., intervals of time measured are correct 
to 0:0001 seo. It enables the velosities of drops to 
be measured, which, an account of their large redius, 
move too quickly for accurate visual observation. 
For these drops, the correction factor to Stokes’s law 
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(1 + Alpa) is more nearly 1 than for smaller drope, 
and the error in the value of e due to Brownian 
motion is dımmished. 

The vertical and horizontal velocities of a drop can 
be observed, too, with sufficient precision to make 
possible the verification of the assumptions made in 
deriving the expression given above. We have in this 
way detected small errors which have been removed 
by expernnental improvements. 





Fig. 1. 
PHOTOGRAPH OF DEFLECTHD DBOPB. 


It would be premature to state the value of e 
‘which has been obtained in our prelimmary measure- 
ments, but so far it 1s slightly lower than that of 
Milhkan. (The increase m his value from 4:77 x 10-7? 
to 4:8 x 10° m.s.. is made necessary by recent 
determinations of u for air.) 

Drops of oil formed by detachment from the steel 
‘wires of a brush are found to be olectrically charged. 


800 





8x10" am" 


Fig. 2. 
RELATIONSHIP BHTWHEN CHARGE ON AND VOLUMNA OF 


om DROP. I, APIETON OIL, samPLH A; II, APIĦZON 


OIL, aamMePim B; I, casror OIL. 
‘The values observed for three oils are shown in Fig. 2, in 
which n, the average number of electrons per drop, 18 
plotted agamst the cube of the radius, a. For these 
three oils ,n ia apparently proportional to a*. Drops 
of castor oil to,which more than 1,000 electrons 
were attached have been photographed. Long-chain 
molecules of glycerides of ricinoleio acid, 
C,H,;.CH(OH).O,H, : CyH1,.COOH, and of the free 
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acid are present ın castor oll. Presumably a number 
of these chain molecules are broken in the formation 
of a drop, thus causing it to be 

We are indebted to Mr. T. P. Gill for valuable 
assistance in the electrical measurements. 


T. H. Lasy. 
Natural Philosophy Laboratory, vy, D. eat 
University of Melbourne. 
Nov. 23. 


The Expanding Universe and the Origin of the 
Great Nebule 

Prof. G. Gamow and Dr. E. Teller have propounded! 
an interesting view of the genesis of the nebulm, but 
I doubt if either their arguments or their calculations 
can survive criticism. In brief, they think that the 
average density of matter ın the present universe 18 
about 10°*; that matter of this density, spread 
uniformly as a gas through space, could only con- 
dense into the present nebulæ if the gas-molecules 
were at a temperature of “‘several million degrees, 
which seems to be very unlikely’; that for con- 
densation to have taken place in the past, inter- 
nebular distances must have been leas than now by 
a factor of about 1,000. ‘‘Smce the present average 
distance between the nebulwe is just about 1,000 
times larger than their diameters, we conclude...” 
and so on. Their whole cosmogony 18 based on the 
supposed equality of these two factors of 1,000. 
I bles both to be wrongly calculated. 

The average internebular distance is about 
2,000,000 bght-years’, but the average diameter of 4 
nebula’ is certainly more than 2,000 light-years. 
The true ratio here 18 probably nearer to 100 than 
to 1,000. 

Recent investigations by Sinclair-Smith, Holmberg 
and others suggest that Hubble’s-estimate of 10°* 
for mean density (which was anyhow only given as 
a lower limit), 8 emphatically on the low side. The 
average nebule 6 to have a mass of at least 
104 suns. This gives a mean density, for nebular 
matter alone, of 2:5 x 10-™, which reduces the 
needed, contraction from 1,000:1 to 40:1. But this 
ig not all; in calculating the criterion for the forma- 
tion of condensations, the authors neglect the 
gravitational field of all uncondensed matter outside 
the incipient condensation. My own calculations‘ 
indicate that this introduces a further wrong factor 
of 8x*/9, or about 9. 

When all this is put straight, I find that the 
present universe, as ıt now stands, could be formed 
by the condensation of a gas with a ‘thermal’ velocity 
of about 20 km. a second. To obtain this velocity, 
we need not postulate gas molecules (!) “at tem- 
peratures of several million degrees’; we can get 
it from h; atoms at 19,000°C., or from free 
electrons at —260° C., or from a mixture of atoms 
and electrons at any temperature we choose between 
—260° C. and 19,000° C. The range is so wide that 
nothing can be ruled out as impossible. 

The range of universes which could be formed 
by gas-condensation would appear, then, to in- 
clude the actual present universe. If so, we cannot 
form any estimate of the epoch, or any picture of the 
manner, in which our universe was formed, from the 
considerations proposed, by Gamow and Teller. 

I believe other objections can be brought against 
their arguments without being hypercritical. For 
example, ın the expandmg universe of the theory of 
relativity, material particles gain kinetic energy 
during the process of expansion. But this gain must 
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not be included in the equation of energy ; if it is, 
there is no longer conservation of energy. This 
makes me think that the authors’ arguments about 
velocity of escape are invalid. 

Cleveland Lodge, 

Dorking. 

1 NATURE, 143, 116 (1989) 
' Hubble, ‘The Realm of the Kebulm’, 189. 
* Loe. ert , 178. 
“Astronomy and Cosmogony’’ (second edit.), 348. 


Glaciological Results of the Jungfraujoch Research 
Party 


J. H. Jeans. 


Last spring & note was published in NATURE on 
the aims our expedition to the Jungfraujoch to 
study glaciological problems. The ing out of our 
resulta has now progressed so far that we are able to 
give a brief account of them. p 

The main part of the work was concerned with the 
study of the transition of anow into ice in glaciers, 
but the results obtained also threw considerable light 
on the mechanism of glacier flow. 

The scope of the work and results may be 
outli as follows : 

(1) Transition of snow into glacier toe. Specimens 
of firn and ioe were removed from the walls of deep 
crevasses and artificial shafta in the interior of the 
glacier. Depths one hundred feet below the surface 
were explored. The samples were examined m 
a laboratory which had been excavated in stationary 
ioe at the Jungfraujoch. The temperature of the lab- 
oratory remained at about — 4° C. throughout the 
summer. The change in density with depth was deter- 
mined at various points between the source and firn 
line of the Great Aletach Glacier. From these results it 
was possible to draw a profile of the density distribu- 
tion in the glacier and to define a transitional plane 
between firn and glacier ice. Usually the density 
increase on passing from early firn to glacier ice was 
found to be a gradual one. However, a transition 
point between the two could be distmguished at a 
density of about 0-84, sinoe here the hitherto porous 
firn becomes impermeable to water by the freexzmg out 
of descending melt water and by a slow process of 
settling. Measurements indicate that the latter 
process is an important factor in increasing the density. 

(2) Néod temperature. By means of thermo- 
couples buried at depths down to 80 m., it was found 
that the winter cold, wave penetrated to about 15 m. 
depth. Below this depth rt was concluded that the 
whole glacier was at the pressure melting tempera- 
ture. The heatmg of the firn in summer is attributed 
to a downward percolation of melt water from the 
surface and it was found that the rate of temperature 
rise depended on the firn structure and its permeability 
to water. 

(3) Orystallographic studies. Using the standard 
methods of optical crystallography, the size, shape 
and orientation of the crystals and the distribution 
of the sir spaces were studied in thin sections cut 
from specimens which had been taken from the 
interior of the glacier. A statistioal survey of the 
orientation of a large number of crystals in these 
sections gave evidence of the presence or absence of 
any preferred orientation. ‘Although firn near the 
surface showed orientation due to growth in a uni- 
directional cold wave, this orientation was observed 
to disappear gradually at greater depths by the 
independent movement of fim grams during glacier 
flow and settling. Preferred orientation of crystals 
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by plastic deformation due to shear was found in 
several places on glacier tongues. 

(4) i ion bands. Two types of bands are 
distinguishable in the névé, (a) dirt banda, which 
form on the surface and represent the boundary 
between the accumulation of successive years, and 
(b) ice bends, which are also of sedimentary origin ; 
the arystal orientation of these is similar to that of 
pond ice. Other types of bands are to be seen in 
glacier tongues; of these the most i t are 
the ‘blue bands’ which are of tectonio origin. Bands 
of sedimentary origin are also found in the glacier 


tongues. 

(5) Glacier flow. Fundamental differences were 
observed between the mechanism of flow in the née 
region and in the ioe of the tongue. Measurements 
of the differential movement in fim together with 
the crystallographic evidence showed conclusively 
that flow takes place by the haphazard motion of 


crystals or small crystal aggregates. Below the firn 


line, where the interlocking of crystals prevents their 
relative motion, the glacier flows by plastic deforma- 
tion and also by laminar movement along thrust 
planes. Plastic deformation involves the alip of 
crystals along their basal glide planes and is ocom- 
panied by the growth reorientation of crystals 
due to a molecular transfer across their grain boun- 
daries. 

Full accounts of the work will be published in the 


near future. 
T. P. Huge. 
Laboratory of Physical Chemistry, 
Cambridge. 
i M. PargurTz. 
SE a T 
ridge. 
G SELIGMAN. 
The Athensum, 
London, 8.W.1. 
Distribution of Radioactive Sodium after Injection 
into the Rabbit : 
RaproaorvE sodium has been administered to 
rabbits in the form of sodium chloride and the sub- 
sequent distribution of the Na* investigated by 
measuring the activity of samples of aahed blood and 
tissues with a Geiger counter. The radioactive sodium 
(Na?‘: 14:8 hours period) was obtained by irradiating 
magnesium or sodium hydroxide with neutrons from a 
radon-beryllium source of about 500 mc. The total 
activity so produced corresponded to 20004000 
impulses per minute on the counter used for recording. 
After intravenous injection of the radioactive salt, 
the Na* in the blood was found to reach a constant 
level in about 15-20 minutes (see accompanying 
graph). A similar constant level was reached in 
about the same time after intraperitoneal mjection. 
Equilibrium was obtained more slowly following in- 
jection of the salt into the colon. Assuming that the 
sodium is evenly distributed in a fluid medium’, it is 
possible to estimate from the ultimate constant level 
of the Na't in the blood the volume in whioh it is 
dissolved. Thus, for example, in one animal (wei 
38000 gm.) 22-5 minutes after intraperitoneal injection 
of Natt, 5 o.c. of blood contained an amount of 
radioactive sodium corresponding to 15 impulses 
minute. The total radioactive sodium im the 
. at this time, allowing for the overflow into the 
urine, would have given 2500 impulses per minute. 
Hence the volume of fluid in which this Na*! was 
dissolved must have been about 830 c.c., that is, 36 
per cent of the body weight in water. Similar results 
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were obtained in the other animals examined, the ftuid 
in which the Na™ was dissolved being about 30-85 
per cent of the body weight in water. 

There is evidence that most of the 
sodium of the animal body is distributed outside the 
cells, so that the volume calculated above may be 
taken as representing the extracellular fluid content 
of the rabbit. These resulta compare favourably with 
those obtained by other workers by direct chemical 
analysis of the tissues". Samples of ashed tissues 
have given similar results ; for example, liver con- 
tamed 85 per cent of ite weight of extracellular fluid, 
muscle 35—40 per cent, eto. In two animals the heart 
muscle was found to be exceptional, the radioactive 
sodium present in this tissue after injection 
being more than that representmg 100 per cent 
of the weight of the muscle in terms of water. 
This corresponds to & three-fold concentration of the 
Na" in the heart as with other tissues, and 
is probably to be interpreted as absorption of the 
radioactive sodium into the cardiac muscle cells. 





5 0 w 2 S 
Maza 


#-----~--------- T Hoare 


The method of preparing Na't used in these 
experiments is tedious and produces too little 
activity to allow of very accurate measurements, but 
with sufficiently active sodium produced by a suitably 
powerful apparatus, the injection of Na* into the 


animal body may provide a useful method for the 
estimation and of the extracellular content 
of the tissues. Such a technique might be useful in 


other physiological experiments, or as a clinical guide 
to extracellular fluid in such oonditions as cedema, 
Addison’s disease and the post-operative administra- 


tion of fluid. 
J. H. E. GRIFES. 
Clarendon Laboratory, ' 
B. G. MAEGRATTEH, 
Sır William Dunn School of Pathology, 
Oxford. 
Deo. 26. 


1 Peters, J. P., Harvey Leotures, 33, 112 (1088). 
"Fenn, W. O., Physiol. Rss., 16, 150 (1036). 


A Difference of Effect Between the CEstrogenic 
Hormones and Diethyistilbcestrol 
It a previous investigation! it was shown that the 
@etrogenic hormones and progesterone are able to 
inhibit the comb-growth action of the male hormone. 


that in this case it was a question of a speci o activity 
of the hormones, the mechanism of which » not yet 
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clear. The antagonism shows itself both on jection 
of the hormone and on smearing on the comb. 

After the di of the wmetrogenic activity of 
diethyletilboastrol by Dodds, Golberg, Lawson and 
Robmson! this substance was also investigated as to` 
ita antagonistic action (MihIbock)*. By injecting 
this substance slong with androsterane, it was 
demonstrated that the comb-growth activity could 
be suppressed in the same way as with ostradiol. 
No antagonistic action was observed, however, with 
diethylstilbcestrol when it was ameared on the comb. 
Thus in this way it is possible to demonstrate bio- 
logichlly a difference between the cmetrogenio hor- 
mone and diethylstilbwstrol. It has not yet been 
explained why diethylstilbewetrol fails tp act when 
applied to the comb; possibly it is not resorbed. 

This biological difference between the œstrogenio 
hormones and diethylstilbestrol, besides being of 
theoretical interest, may also be of im- 
portance in so far as this method makes it possible 
to establish what type of substance is responsible for 
the wstrogenic action. For practical purposes, only 
the following wetrogenic substances come into queg- 
tion: cestrone, œætrone benzoate, œstradiol and 
cstradiol benzoate. Hence these œstrogenio sub- 
stances were examined as regards their antagonistic 
sey ae ee a ee 

method. When 0'4 y of testosterone 
dissolved in 0:2 0.0. of oil is smeared twice daily 
(0-1 o.c. each time) for four days on the comb of a 
capon, on the average, a comb-growth of about 15 
per cent is observed in five days. Six oapons were 
always taken for each experiment and six other 
capons always served as controls. The combe were 
measured by the photo-electric process worked out 
in the Amsterdam Institute‘. In the actual experi- 
ments the coetrogenic substances were smeared 
together with 0-4 y of testosterone on the combs of 
the capons. 

In order to bring about a complete suppression of 























oomb- of the testosterone, 5,000 
International Unita of the cstrogenic hormones are 
safficient. 
x vYerago perosnt- 7 
Daly dose in 0:2 ac. afl 6 capons after] Result 
5 days 
1 
04 y Testosterone +13 Oontrol 
Testosterone + cetra- 
LU. = 250 y 0 Total suppreasion 
ao gia 
+ coatrone 
5,000 LU. = 500 y —- 7 Total suppression] 
@strons . 
= 2,000 7 — 4 Total suppression 
ni Teatotarone 7 diethyl- +12 Mo suppreamon 
2 
04y Testosterons + 21 Control 
i SSries 7 ; ` 
1 10,000 LU. = 
Y +18 No suppression 
O-4 y Testosterone + diethyl- 
1 20,000 I.U. = 
; 2 mgm. + #1 No suppression 








In the accompanying table, only one example of 
each io substance is given. In the first 
experiment with testosterone, we obtamed an 
average comb-growth of 18 per cent. The same 
oomb-growth (12 cent) was obtained when 
simultaneously testosterone diethylstilbwstrol 
was smeared. Contrary to this result, all the other 
estrogenic substances suppressed the comb-growth 
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stro] is at present See seeds more SAPEN 
O. MÖHLBOOK. 


Pharmsoo-therapeutic Institute, 
i Amsterdam. 


1 Muhlbock, Acta Brena Neeriand., 8, 50 (1938). 

* Dodds, Golberg, Lawson and Robinson, NATURE, 141, 247 (1938). 

3 Wuhlbock, Asta Brevia Neerland , 9, No. 1 (1080). 

Graphene desextption by Freud, Abderhaldens Hendbiich, š. 
1667 (1938). 


Cycle of Respdnsivity of Castrated Albino Mice and 
of Human Beings to CEstrone Injection 

In her recently reported observations on seasonal 
rhythm in the responsiveness of castrated mice to 
Injections of cetrone, Dr. J. Duszyńska states that 
the response is more than three times as great in 
May as in November!. She raises the question as to 
whether a similar rhythm exists in the human. 

Such an observation, of course, is somewhat diff- 
cult to correlate with studies made on the human 
female whose gonads are still present and functioning 
cyclically. There does appear to be æ seasonal 
rhythm, however, in the values for blood cstrogens 
found jn normal males’. Moreover, it is much more 
oommon to find high values for blood œstrogens* in 

t women in the late winter and sprmg than 
in the suromer, in this part of Canada at least. This 
oan be correlated with an increase in the late winter 
and a decrease in summer in the incidence of patho- 
logical states closely related to high values of blood 
estrogen, such as certain pregnancy toxmmias and 
abortion. We have postulated, an account of the 
reciprocal relation existing between ingested vitamin 
E and the blood that this is due to the 
seasonal tides in intake of this vitamin. In ad- 
ministering anti-watrogens it is easential to take this 
variation mto consideration‘. 

If Duszyttake means that only one third as much 
ceetrogen has to be administered in May as is required 
in November in order to produce the same degree of 
response, her date parallels ours. 

E. V. Saute. 


University of Western. oven 


1 Dussytaka, J., NaTURE, 148, 678 (1088) 

‘Shute, H. V., Amer. J. Ob. and Gyn., 35, 609 (1038) 
3 Shute, H. VY., J. Ob. end Gyn. Br. Emp., 43, 74 (1035) 
1 Shute, H. V., Can. Med Amoo. J (m the Prem). 


Effect of Zinc on the Iodine~Consuming Power of 
Insulin 


Tam duration of the blood sugar lowering action of 
insulin injected by the subcutaneous route is pro- 
longed by the addition of xino salts’. The action of 

insulin containing xinc is of longer dure- 
tion than that of an equal number of unite of a prepar- 

This zino effect is not found when rabbits are used, 
since apparently no diffloulties are encountered in 
the assay of insulin of zino content by the 

used rabbit method. Experimenta with 
diabetics, however, have shown that this sinc effect 
is readily demonstrable*?, and rather severe clinical 
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disturbances were observed when a crystalline insulin 
was substituted for a sino-free preparation (insulin 
containing leas than 0-1 mgm. zino per 1000 units is 
considered zino free)‘. - 

As the onset of the action of insulin appears to be 
retarded in the presence of zinc’, one is led to the 
assumption tbat the insulin cannot become fully 
active unleas the zino, which shields an active part 
of the molecule (by the strong hydration of the zinc 
ion ?), is split off. 

With the view of finding out whether zino exerts a 
protecting action also tn ritro, I examined the action 
of iodine on insulin. The iodine-consuming power of 
insulin was measured at pH 7-2 in the presence of 
calcium, aluminium, cadmium, smo and, lead. 

It was found that the addition of zino (and to a 
moala doros eee A o T ee 

the iodine consumption. Calcium, aluminium and 


lead showed no effect. The e of this xinc 
effect is a function of the physiological activity of the 
insulin preparation used. These suggest the 


ility of a purely chemical explanation of the 
aaga effect of zino on the action of insulin. 
oreover, & chemical method of assay of insulin 
appears to be made possible by the fact that my 
experiments showed the existence of a definite rela- 
tion between the iodine-oonsuming power of insulin 
and its physiological action as measured in units. 
Details of the experimental resulta will be pub- 


lished elsewhere. 
E. H VOGELHNZANG. 
Pharmaceutical Department, 
Municipal and University Hospital, 
Utrecht. 
Deo. 23. 


Soott, Fisher, J. Pharmacol. and Baper. Therap., W5, 206 (1035). 
ee ee ee Mo: ees 
* Hulst and Vogelenzang, Nederl. Tajdsokr. v». Genset., 81, 1916 (1937). 
4 Vogolenmang and Hulst, Aatas Med, Soandın., 97, 307 (1938), 


Chlorophyl! Formation and Development of Photo- 
synthetic Activity in Juvenile Leaves of Mango 
(Mangifera indica) 

THe question how far the development of photo- 
synthetic activity is concomitant with chlorophyll 
formation has not been definitely answered; the 
investigation m higher plants being mamly along 
two Imes: (1) relationship between rates of photo- 
synthesis and chloroph formation in leaves m 
different stages of development ; and (2) relationship 
between the two durmg the greening of etiolated 


(1) and Stoll! observed that in the 
developing leaf both the chlorophyll content and 
photosynthetic rate increase but not in any definite 
proportion. Singh and Lal! noted that mature and 
old leaves, although containmg a greater amount 
of chlorophyll than the younger, fail to show 4 
proportionate increase in the photosynthetio rate. 
Briggs? finds in seedlings developmg a specialized 
photosynthetio different from the storage, the 
activity is not developed until some time after 
pecan while in those with the storage and the 

assimilatory organ the eame, there is no lag 
between the development of chlorophyll “snd that 
of full photosynthetic 

(2) Irving‘ oonoludes that ‘chlorophyll is not a 
limiting factor im the- earler stages of the developing 
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agsimilatory organs ; the beginning of photosynthetic 
activity being controlled by some other component 
part not developed by illumination as rapidly as the 
green pigment. Briggs’ found that the assimilatory 
power of young shoots depends on their age rather 
than on cblorophyll content. 

Emerson’, using Chlorella, demonstrated that 
chlorophyll content was a limiting factor. However, 
as mentioned previously’, Chlorella, being a unicellular 
organism with the simplest mechanical arrangement 
for carbon dioxide drffusion, is not strictly oom- 
parable with multicellular leaves. 

The results recorded by us with respect to chloro- 
phyll formation, photosynthetic activity and absorp- 
tion of radiant energy at different stages of juven- 
escence in the leaves of the tropical plant, 
mango, & to throw maaan ease on es 


question. otosynthetic rate and 
tent were determined by methods ined te Before! y 


and absorption of radiant energy by a new method 
to be described elsewhere. 

In the earliest stage, the primordial (leaf bud), the 
true assimilation rate (mgm. of CO, per 10 gm. freah 

t) is 0, the chlorophyll content (mgm. per 10 gm. 

wt.) being 0°12. After three days, the aasimila- 
tion rate rises to 0:9 and chlorophyll content to 1-10. 
The assmmilation number of 0-82 at this stage Increases 
to 6-17 at the tenth day, when assimilation rate is 
18:5 and chlorophyll content 8:00. On the twenty- 
fifth day, the assimilation rate is 51-6, chlorophyll 
content 14:10 and assimilation number 3-65. Thus 
assimilation rate increases continuously but not in 
proportion to the chlorophyll content as evidenced 
after the tenth day decreasing assimilation num- 
bers. rhs Teava andl the tenth day chow iisreasing 
Hon being Completely om only eb a AA 
tion, bemg only ab the twenty-fifth 
day. On the Ieee, that is, the mature stage 
of the leaves, the assimilation rate falls to 48-4 
although chlorophyll still shows en increase (16-50 
mgm.). At the earliest stage, 0:5 per cent of the 
incident energy in the red region of the 
and 0'3 per oent in the blue only are abso: ; at 
the stage of active photosynthesis, that is, the tenth 
day, the absorption being 8-0 per cant and 4-1 per 
cent, and at the mature stage, that is, the thirtieth 
day, 27 per cent and 18-4 per cent in the red and 
blue regions respectively. 

There is thus no proportionality betwean the de- 
velopment of photosynthetio activity and chlorophyll 
formation. According to Irving‘, probably the 
youngest leaves (until the third day), although 
possessing chlorophyll, lag behind in same other part of 
the photosynthetic machinery. The latter, as sug- 
gested by Willstétter and Stoll’, may be then 
having a controlling mfluence resulting in moreasing 
assimilation number, and after the tenth day when 
the red colour is disappearing this factor may be 
leas active. 

On considering the above results in conjunction 
with the findings of Briggs’, the juvenile leaves of the 
appear to conform to the type of 

in Briggs’s experiments. where 
the storage organ is ifferant from the first assimilatmg 
organ; the ph io activity in consequence 
lagging behind chlorophyll formation. The lack of 
immediate ity for active photosynthesis by 
these young leaves is evidenced by the fact that at this 
stage the mature green leaves of the previous season 
are still present with active assimilatory power. 


perennial 
those of the 
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The evidence of & stage in the development of a 
leaf with no photosynthetic activity, a marked lag 
in the same sa compared with chlorophyll formation 
Oe A o ee ee 
synthetically active componenta of radiant energy 
until the stage of active photosynthesis in a perennial 
plant like the , 18 interesting and appears to 
bring into unison conclusions of the two main 
lines of investigation discussed above. 

B. N. Suvex. 
J. D. JHA. 
Plant Physiological Laboratories, 
Institute of Agricultural Research, 


a 

1 8ingh, B. N., and Lal, K. N., Ana, Dot., 44 (1085) 

* Briggs, G. H., Proo. Roy. Soe., B, 04 (1022). 

‘Irving, å. AÀ., Ama. Bat., M (1910). $ 

* Briggs, G. H, Proe. Roy. S800., B, 81 (1020). 

*“Hmoetson, R., J. Gen, Physiol., 18 (1029), 

1 8mgħ, B. N , and Anantha Rao, N.K., NATURE. 140, 728 (1037). 


salar juv. L. 


maturity in' male salmon parr in the Welsh Dee!, we 

directed attention to the possibility of these young 
mature males behaving differently in their river 
movements from other young of the same age, 
immature males and females. o absence of mature 
males from one tributary, Himant Brook, at the 
time of examination indicated that they might have 
migrated ; but as the sample was a very small one 
consisting of eleven individuals, the discriminating 
behaviour of the mature male could, only be regarded 
as a possibility. In November, however, signi- 
ficant information was obtained. Pure samples n 
mature male parr were found on November 14, 

T rece noes ah 
of adult spawners up the River Alwen—to have 
collected in numbers (twelve, sixteen and twenty 
respectively) in the stream-like race or overflow fram 
a set of salmon-keeping tanks built into the bank of 
the River Alwen at Pont Barcar Weir. The race 
runs alongside the river and is ted from it only 
by a revetment wall, around the lower end of which 
the race runs into the river with a fall of a few inches. 

No other parr than these forty-eight mature males, 
all of which were running ripe, were found in the 
race. Bub it may be mentioned that, when the 
earler batches of salmon were ‘running’, salmon 
parr were occasionally found y stranded 
in their efforta to to oba Sido of the welt at 
Pont Barcar. It would appear, therefore, that either 
the mature males are much more active than other 
parr, or that mature parr had approached the weir 
on an upstream migration and entered the race 
in numbers as a promising easy path. 

An alternative or additional attraction of the race 
may lie in the fact that large mature females and 
males were being stored in the tanks fram which the 
race water was derived. If mature male are 
attracted to the mature females chem: 
would tend to accumulate in the race while females 
were in the tanks. 

A solution to the problems may be found experi- 
mentally in the future, but it 18 clear that the move- 
ments of mature male parr at spawning time oan be 
different from those of other parr, and that upstream 
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or downstream migration and positive chemotaxy  fipres. Difformined by the guan SINI: : 
may possibly occur. Differential movement in ç will be c en change 1D ets heat and rogo 
mature male parr helps to socount for their congre- for è g ative importano® © from the example ew 
gation on redda with spawnmg females. Many he i from an mdoor ality 
unpublished observations on the latter phenomena may cent relative saree ee 
have been communicated to us since the publication kilogram of woe and 95 per cent eE the 
of the paper noted above. Definite proof of the perature of 18° 4.000 calories 100,000 
actual spawnmg of male parr with adult females is to an outdoor one bub it must airs to 7 


seem. The probability 1s perhaps rendered greater 
by the fact, noted by Pearson! (after Worth), that in 
another°anadromous fish, the striped bese, Rocous 
saxatilis (Walb.), 20-50 young males each of not more 
than 2 Ib. in weight may spawn with ons large 5-20 lb. 


female in the rapid rivers which this species frequents 
for spawning. 
G. M. Kiya. Dee Fishery Board. 
J. W. Jowns Departmant of Zoology 
J. H. ORTON University, Liverpool. 
Dec. 16. 


1 J.B, J J. W, and King, G JL, Proc. Rey So., Ð, 
138, 03-114 (198s) i 


1 Pearson, J O. Bull. Ber, Fish, 49, 825-651; Bullain 28 (Wasb- 
ington, 1935). 


Thermostatic Action of Textile Fibres 


THE part played by heet evolved during absorption 
of water vapour by & porous body on rate of diffusion 
of water vapour mto the body has been examined 
mathematically by P. 8. H. Henry!. In the labora- 
tories of the Wool Industries Research Association 
similar problems have been studied, and experi- 
mental resulta obtained indicate that in addition to 
control of rate of conditioning (establishment of 
mougbure equilibrium), absorption of water vapour by 
fibres and the attendant evolution of heat have an 
important significance in determming rate of propage- 
tion of temperature iog, 


moisture content relative to 
dry weight) curves obtamed can be accounted for 
by change of temperature of the fibres alone ; 
ia, the time required for equilibrtum-ragam to be 
attamed when relative humidity is changed is small 


The time required m air at atmospheric pressure 
for change of regain is also amall enough to be taken 


roughly constant ; example, it 1 roughly the 
same indoors and outdoors on any given day. Con- 
aider a fabric taken from a hot to a cold region in 
this atmosphere. When the fabric temperature 

the ralative humidity relative to the 
fabric increases, since the water vapour preasure is 
constant, and it begins to $ 
Heat of absorption is evolved and ths tends to 
bring the fabrio back to its 


replaced by a latent heat one, and the 
effective diffusrvity becomes small, - 

This of oourse 1s only true if the fibres absorb 
water rapidly, which most taxtilea used for, clothing 
are able to do m virtue of the small chameter of their 






humidity. It must | 
specific heat of the bres, 
calories because of i 


cations will be published alsewhare. 


A. B.D. Cassre. 
Wool Industries Research B. E. Aversa. 
i Association, G. Kina. 
orridon, Headingley, 
Leeds 6. 


1 Pros, Roy. Soe, Abstracts, November 1938 





Structure of Metals under Deformation 


Ix recent work on tha deformation and fracture of 
metals under statio and fatigue testa, tt was shown 


_ Other work has now been carried out on metals of 
under greater 


In the first place, the lattice aize, defining the inten 


sponds to one given whan the incident X-ray beam 
, large grains to give contmuous 
Spectral lines, and is reproduced merely to show what 
: and poartiona ahould be of the 
c (400) Zu as doubles and 


the effect may be 

r oting the differance in 
separation of the (400) line from the (881) line, the 
latter being much leas affected as it cocura at a matae 
The direction of the shift corre- 
sponds to an tnorsase in lattice size. 
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dist 
properties of oolloidal materials, we have had occasion 
to determine the differential threahold for viscosity, 
traly fluid bitumens* having viscosities of the 
order of 10* poises at 18° 0. 
Thirteen subjects were chosen having widely 








doffering m ymcosity DY: 
75% 16% GR 5% we 


60 08 71 80 
28 20 15 12 


27 17 uw 8 











This table shows that the percentage of oorrect 
judgments becomes significantly above 50 per cant 
for a viscosity change of about 10 per cant, and 
reaches en 80 per pent level at a difference of about 
80 per cent. , 

Experments on the threshold for shear modulus , 
in elastic ms ‘als are in progress. Details will be 
published elpewhere. 


National Inatitrte for Reasearch i Dairying, 
(University of Resding), 
J Shinfield, Nr. Peading- 
Deo. 15 


limita according to tho balanoe at the moment Of. gehoteld, R K., and Bott Blatr, a. W, Pros. Roy. 308., A, UM, 


examimation. This result indicates ly that the B57 (1033) 
greater b represented by Fig. 218 in unstable —— 
` oquilibrum whereas th partially recovered state is gxcitation of Nebular Lines 


These one ia structure may have & boarne on the to his letter in NATUBE regarding the effoct of collisions 


mechanism, still to be elusi of the formation of on the intensities of nebular lmes* prompts me to 
the first cracks which precede and, precipitate failure make the following remarks. In presenting the results 
of am strain, for it is reasonable to expect to which he refers to the San Diego meeting of the 
that the change 12 volume of the littes a8 they Astronomi Roasty of the P June, 


nal stress tending to separato the neighbouring les œ intensty with pressure of the forbidden transitions 
i in nitrogen is that the rate of production. of the mete- 


; partmen wW. A. Woop. stable states increased more rapidly with preesure 
wet a Lab ae does the rate of de-excitetion. Tt is quite prob- 
Teddi i able that the process of exortation of tbe metastable 
Middlesex. nitrogen molecules and atoms in the afterglow 18 4 


1 HL J, and Wood, Y A, Prag Soe , A. 184, 510 (1036) 
Pud, ae A, Treas Ter. Soe, hs (1838). exorted states m nebule 


. 
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Regardless of this difference, however, it seems that 
Mensel’s use of my expermments as observational proof 
of the points raised in his letter is a one. In 
fact, experiments at higher pressures in smaller 
tubes have resulted in even higher relative intensities 
for the metastable transitions than those reported last 
spring. It is gratifying to see that my prediction of 

© possible astrophysical interest of these resulta has 

justified. 


already been 
JOSEPH KAPLAN. ~ 
Departments of Physics and Astronomy, 
University of California at Loe Angeles. 
‘ Menzel, D. H., NATURE, 148, 644 (1088). 


Conversion of Vitreous and Monoclinic (a) Selenium 
to the Hexagonal Modification 


SELENIUM is known to exist in several stable 
allotropic modifications, of which the structures of 
the hexagonal and the monoclinic varieties (a and £) 
have been determined by Bradely! and Klug? 


respectively. 

Prins and Dekeyser* have investigated the gradual 
conversion of vitreous or amorphous selenium into 
the hexagonal variety at high temperatures and have 
also studied the influence of tensian on this conversion. 
From their experiments they concluded that : 

(a) The transformation of vitreous selenium into 
the hexagonal variety may take place at as low 4 
temperature as 60° C., if a thread of vitreous selenium 
is kept under tension at that temperature. 





(b) In the absence of tension, the crystallization 
does not take place below 73° C. The tension, there- 
fore, halpa the devitrificatian of vitreous selenium ; 
and the fact that the degree of crystallization is 
most marked im the surface layers of a heated 
selenium stick and gradually becomes less in the 
desper layers has also been suggested by them as 
due to the presence of mechanical stress, already 
present in the surface layers owing to the ‘q ‘quenching’ 
method of its preparation. 

In the course of our investigations on selenium, we 
have obtained results which in many respects deviate 
from those of the previous authors. We find that, 
if thoroughly powdered specimens of vitreous 
selenium be maintained at a temperature even as low 
as 48°C., devitrification of the specimen seta in and 
gradually progresse wrth the period of heating, and 

after a considerable period, say about two weeks, a 
complete transformation into the hexagonal variety is 
clearly indicated by the appearance of only sharp 
bowie ingens i ona es ea 
-pattem obtained in 
aaa accompany ing 

camera). 


mentioned, aai aaa we used 
powdered stioks of vitreous selenium ; the 

specimen evidently oonsisted mostly of particles 
ting ia the dees aes or in the body of the sticks, 
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where the material is supposed to be free from any 
mechanical streas. Thus the experiment ahows that 
even in the absence of tension, crystallization of 
vitreous selenium is possible at 48°C., if not at still 
lower. temperatures. Insufficient period of heating 
the specimen is undoubtedly the cause of failure of 
the vious authors? to detect the crystallization, 
which is extremely slow at lower temperatures. 

In the case of monoclinic (a) selenium, we also 
find that the transformation into the hexagonal 
variety is quite rapid at 100° C. and may be detected 
after 24 hours of heating, wharoaa the same 
is gso slowed down at 80° C. that it cannot be detected 
before several days have passed. 

are in progress to determine the lowest 
temperature at which these transformations take 
place. We are of opinion that in every oase of mono- 
tropic structural transformation there is a oritical 
temperature, below which the transformation in 
question cannot take place. At this temperature the 
molecules of the substance soquire the mobility which 
D sauteed for thoir correct snarehalling/an she: new 


eA ibe E fall wai alae ences tis 
time-rate of conversion and thus minimizes the time 
required for the complete conversion of the whole 
specimen. Another example of this type of mono- 
tropic change which has been thoroughly studied by 
one of us‘ je the conversion of 8 or white sulphur 
into Sa or orthorhombic sulphur. Here both Se and 
8a are the two different crystalline phases of sulphur. 

Results of the investigation on selenium will be 
published in more detail in the Indian Journal of 
Physics. 


8. R. Das. 
K. Das Gupta. 
Khaira Laboratory of Physics, 
92 Upper Circular Road, 
Calcutta. 


1? Bradely, PAM. Mag, 48 (1924). 

* King, Z. Krist., 88 (1934). 

* Prins and Dekeyser, Physica, 4 (1037). 
“Des, Ind. J. Phys., 18 (1038). 


Spectrum of Potassium Deuteride 

A PRAOTIOALLY uncontaminated KD spectrum was 
obtained in an aro between ium (negative) and 
nickel (positive) electrodes ing in a deuterium 
atmosphere: of 50-30 om. mercury pressure, and was 
photographed in the first order of a 15-ft. gratmg 
spectrograph having a dispersion of 8:7 A. per mm. 
In the part of the many-lined spectrum 
between 4300 A. and 5100 A., the v” = 0 ion 
bands 7 — 0, 8 — 0 . . . 20 — 0 of the KD12—>'!5 
system were found and analysed. At this dispersion, 
overlapped lines are still numerous and reach up to 
half the number of lines (60-80) in each band. 
The rotational functions of both upper and lower 
states are anomalous in having & maximum in 
AgT;/47 + 2 at about J = 20, and T,{v,J) must 
be expressed by terms with pobitive Dy, negative Fy, 
etc. However, this point should be examimed with 
a larger dispersion, and preliminary values of rota- 
tional oonstante were calculated according to the 
usual three-term formula adjusted to the J > 20 
regions. B, can be given by 

By = 0-878, + 0- 00881 (0+ 1/2) — 0-000281 (v'+1/2)° 
within + 0:005, Di = — 1-4 x 10*, and BJ = 1-641, 
De = — 1:8 x 10%. 
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As the result of vibrational analysis, null-lmes of 
the observed, fourteen bands, evaluated from small 

















J lines to mmimize the le errors in computing 

rotational energies, oan be expreased by 

v0 — 19,229 + 180-26 (v’+1/2) + 2-204, (p’+1/2)* 
— 0-05281 (v +1/2)*, 
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within + 2 am.—!. Here again the vibrational function 
G’(v) is characterized by positive z,. From the above 
given oconstente the isotope coefficient p comes out 
as indicated in the table. 

Further analysis of the is under way and 
will be published in the Sotentitce Papers of this 


SUNAO IMANISHI. 
Institute of Physical and 
Chemical Research, 


1almy, G. AL, and House, 0. D., Phaze. Rev., 8, 243 (1933). 
1 Hori, T., Mem. Rycfun Col. Ang. 6, 1 (1933). ° 


Points from Foregoing Letters 


Tam moveable ‘thumb’ of the giant panda, which 
it uses for the purpose of ing bamboo shoota, is 
not a true first digit, writes . F. Wood Jones, 
The actual thumb of the panda, as of all animals 
which use all four limbs for supporting the body on 
the ground, has lost its movability and the animal 
has developed a new movable digit, rather than 
reverse ita structural evolution (Dollo’s law). 


A modifed method, for determining the electronic 
charge on an oil droplet is described by Prof. T. H. 
Laby and V. D. Hopper. A horizontal electrico fleld 
is employed and the movement of the droplet is 
recorded. 
8 x 10-* om. oan ta of & 
preliminary nature indicate for the electronic charge 
a value slightly lower than that found by Millikan. 


Bir James Jeans oriticizes the assumptions of 
Gamow and Teller in their discussion of the genesis 
of the great nebulæ. He concludes that the universe 
as it now stands could be formed by the condensation 
of a gas with a ‘thermal’ velocity of about 20 km./sec., 
that is, from a mixture of atoms and electrons at 
any temperature between — 260° and 19,000° O. 


Tho volume of extra-cellular ftuid in various 
has been calculated by Dr. J. H. E. Griffiths and 
Dr. B. M. ith from determinations of the 
radioactivity of blood and tissues of: a rabbit after 
injection of radioactive sodium chloride—assuming 
that the sodium is mainly distributed outside the 
cells. They find, however, that a certain amount of 
radioactive sodium is absorbed by the cardiac mruscles. 

Dr. O. MthlIbock finds that diethylstilbcestrol, 
unlike the cestrogenic hormones, does not suppress 
the comb-growth action of the male hormone, 
progesterone. 

Commenting on Dr. Dussxytiska’s observation that 
the response to csetrone in albino mice is three times 
as great in May as in November, E. V. Shute 
states that there appears to be a seasonal rhythm in 
the ion of cestrogens found in normal males ; 
also the blood, mstrogens in t women are 
_ greater in late winter and than in summer ; 
this can be inversely correlated with the intake-of 
vitamin E. 


photographically, 80 that a displacement of: 
measured. i 


Dr. E. H. Vogelenzang finds that the addition of 
zino decreases the iodine consumption of insulin. 
The magnitude of the xino effect is a function of 
the physiological action of the insulin preparation, 
and the author believes that it may eventually serve 
as a basis for the chemical estrmation of insulin 
activity. 


Prof. B. N. 8 and J. D. Jha find that m the 
young leaves of mango the assimilation rate of 
carbon dioxide increases continuously but not in pro- 

ion to the chlorophyll content. The behaviour 
is similar to that observed ,by Briggs m the case of 
seedlings where the storage organ is different from 
the first assimilating and the photosynthetic 
activity lags behind chlorophyll formation. 


Observations on the movement of mature male parr 
in the Welah Dee are reported by G. M. King, J. W. 
Jones and Prof. J. H. Orton, ing that at 
spawning time such movements can be different from 
those of other parr, and that upstream and down- 
stream migration end positive ohemotaxy may 
occur. E 


Rate of abeorption of water vapour by wool fibres 
is rapid when the external restrictions of diffusion and 
thermal change due to heat of absorption are re- 
moved. It is by Dr. A. B. D. Cassie, Dr. 
B. E. Atkins and G. King that this fact is of im- 
portance for the hygienic properties of textile 
fibres and the propagation of temperature changes 
through fabries in ordinary indoor-outdoor atmo- 
spheres. ; 


Photographs of the X-ray diffraction spectrum of 
annealed and of subsequently cold-rolled at 
different stages are submitted by W. A. Wood, 
showing a relative shift and diffusion of the (400) and 
(831) lines. These indicate a breakdown into small 

ites, followed by & partial recovery in internal 
deformation and overall sixe of crystallites, 

By comparing the judgments of thirteen subjects 
concerning the relative softness of samples of bitumen. 
with the actual viscosity of the samples, Dr. G. W. 
Scott Blair and Miss F. M. V. find an 80 per 
cent correct judgment for viscosity differences of 
30 per cent. 


No. 3613, JAN. 28, 1939 


NATURE 


167 


Research Items 


Ancient Eskimo Houses of East Greenland 

Owe to the inaccessibility and dangers of the 
East Greenland coast it has been infrequently visited 
by Europeans. The Anglo-Danish East Greenland 
Expedition of 1935, conducted by Mr. Augustine 
Courtauld, aiforded an opportunity for supplementing 
previous inadequate archmological information. An 
account of the excavations of house sites and graves 
and of theeobjects found at Ive, Ivnar- 
miut, I. O. Jacobsens Fjord and Cape Irminger in 
Knud Rasmussen Land has been prepared by Dr. 
Helge Larsen (Medd. om Gronland, Kebenhavr. 119, 
8; 1938). At Skergaardshalve, a well-known 
archwological site, seven ruins were examined. These 
differed much from one another in shape and in state 
of preservation. In their interiors they were rect- 
angular in plan, with somewhat rounded corners, and 
a house passage. They were built entirely of stones, 
more than one metre thick, which on the inside formed 
even perpendicular walls up to at times as much as 
nine courses of flat stones. On the outeide the stones 
lie about loosely, giving the impression of a random 
heap of stone. The internal dimensions of the house 
first examined were 2-0 m. long by 2-10 m. broad. 
Of a different type, in which the greatest length of 
the structure is at right angles to the passage, was 
the ‘ocommon-house’ form, in which two rooms 
adjoined with a dividmg wall. The length of the first 
example found of this type was 7°56 m. At I. C. 
Jacobsens Fjord one house proved +o consist of three 
houses, built one within the other. A common-house 
was evidently the oldest, as well as the largest, oon- 
taining the others. It is concluded that the size of 
the habitation was reduced from time to time to 
meet the needs and convenience, for example, in 
heating, of a decreasing population: Analysis of 
the typea of houses excavated and of the con- 
tained objects leads to the conclusion that they 
belong to the Inugsuk culture of West Green- 
land with elements from a later cultural stage m 
era rk agree Ite entry mto East Greenland dates 
probably from the fifteenth or sixteenth century 
and it probably became extinct in the nineteenth 
century. _ 
Avitaminoses and Endocrine Glands 

B. Suna (Endocrinology, 23, 575; 1938) has investi- 
gated the influence of various avitaminoses on the 
weights of endocrine glands in animals (pigeons and 
rate). He found that in vitamin A deficiency there 
was a hypertrophy of the pancreas amounting to 
40 cent. In vitamin B deficiency there was a 
mar hypertrophy of the thyroids and adrenals. 
The most noteworthy change in endocrine weights 
was the marked atrophy of the thymus in vitamin B 


deficiency which occurred in 100 per cent of the. 


animals. Hypertrophy of the pituitary was found in 
vitamin B, and vitamin B, deficiency to the extent 
of 40 and 25 per cant respectively. Repeated vitamin 
B, depletions af endocrine weights had the following 
effect: the hypertrophy of the pituitary entirely 
disappeared; in the thyroid it was reduced to 
insignifloant proportions (9-1 per cent) and in the 
adronale font 60 to 20:per eat. 


Hypersensitiveness in Experimental Tuberculosis 

R. H. Forum, son. (Bull. Johns Hopkins Hoep., 
23, 288 ; 1938) has studied the effect of preventing the 
development of hypersensitivenees in imental 
tuberculosis ın guinea piga as follows. He found 
that the lesions in guinea pigs in infected with tubercle 
bacilli and prevented from ming hypersensitive 
by subcutaneous injection of old tuberculm showed 
leas caseation than those of control animals which 
developed, hypersensitivenees. -In some of the non- 
hypersensitive animals. pulmonary lesions developed 
which were marked by an extraordinary proliferation 
of acid-fast bacilh. Since these lesions did not 
develop in most of the non-hypersensitive animals 
and the same lesions were found in some animals of 
the control groups shown to be hypersensitive, 
Follis concludes that lack of hypersensitivity does 
not play & part in producing lesions of this type. 


Improvement of Forage Plants 

THs possibility of improvement of orop plants by 
hybridization has received a new impulse from the 
intensive work carried out within recent years in the 
U.8.8.R., where, among others, various Triticum- 
Agropyron crosses have been carried far enough to 
indicate possibilities of obtaming constant, perennial 
forms with advantageous 168 not possessed by 
annual wheats. L. P. V. Johnson now publishes the 
results of further crossing experiments between. these 
genera which have been carried out with the view of 
obtaining improved forage plants, suited to the drier 
areas of western Canada (Can. J. Res., 16; 1988). 
An extensive selection of Triticum types has been 
used, as the ovule parents, with Agropyron elongatum 
or glauowm as pollen parents; the F, hybrids show 
@ predominance of Agropyron characters. So far, all 
crosses with A. glaucum have proved, sterile, but 
some fertile types occur amongst the A. elongatum 
hybrids. Rusman investigators have already isolated 
types which are constant, fertile, drought and cold 
resistant, and productive—all qualities of value in 
forage plants; also types with high protem content 
of the grain, which suggests that possibly 4 plant 
might be obtained with good forage qualities oom- 
bined with grain suitable for feeding purposes. In 
the present experiments some hybrids combine the 
extensive root system of Agropyron with the finer 
root texture of Triioum, a promising feature for 
growth in an arid zone, and structure of leaves 
in some hybrids aleo suggests lines along which useful 
results may be obtained. The experiments need to be 
carried further before definite resulta oan be stated, but 
the progress report augurs well for the final results. 


Direct Oxidation of Soil Humus 


Mr. O. B. Germane has published a preliminary 
account of the use of um te for the 
oxidation of soil humus (J. Roy. Hort. Soo., September 
1986). He has now followed it by a more extensive 
paper (J. Roy. Hort. Soc., 68, Pt. 12, Decaynber 1938). 
Garden refuse can be oxidized to grganic manure by 
treatment of a heap with permanganate solution 
(1 oz. gall. of water). More dilute solutions were 
applied to lawns, where they stimulated the growth 


168 


of grasa, eradicated moss, destroyed ‘mat’ and oon- 
trolled earthworms. Tomatoes and sonal pelar- 
goniums grew better than normal when treated with 
still weaker solutions. The action of oxidizing agents 
might vary with soil type, or with acidity, and such 
possibilities have still to be appraised. Effects of the 
treatment have as yet, moreover, been estimated by 
the unaided eye; but 4 ising field of practical 
application is undou ly commended for further 
detailed investigation. 
Properties of Broad-Bean Mosaic Virus 

A mogaio disease upon broad beans was recorded 
from Japan in 1928, and has since appeared frequently. 
Characters of the causal virus have been studied by 
Daiki Murayama (J. Pac. Agric. Hokkaido Imp. Unie., 
44, Pt. 1, pp. 82 and 1 pl., Oot. 1988) who considers rb 
to be similar to the pea virus 2 of Osborn, or pea 
virus 8, Pieroe. The virus extract, appears to be of 
medium virulence, and will not pass even coarse 
ultra-filters. It is mactivated by heating for 10 mm. 
at 63° C., by agemg for 25 days and by 50 per cant 
aloohol or 1 per cent formaldehyde acting for 30 min. 
Extracts were also inactivated when aocidifled to 
pH 38-0, or when their alkalinity was increased to 
pH 9:5. A precipitation which deprived the extract 
of its power to infect, occurred under the latter 
conditions. Symptoms of the disease are given, and 
a useful table of comparison of the physico-chemical 
properties of numerous mosaic diseases of leguminous 
plants also appears in the paper. 


New Dermatophyte Fungi 

Moesers. K. B. Boedyn and J. A. Verbunt have 
undertaken the examination of dermatophyte fungi 
on cases in the Medical School at Batavia since 1935. 
Their investigations (Mycopathologia, 1, Fasc. 3, Sept. 
1988) have led to the recognition of three new species 
of | which attack human skin. Proteomyoss 


satis: AOA aaah ERA iaaa o 
fungus. Piedraia javanica is an interestmg ascomycete 
which forms hard, black nodules upon affected hairs. 
Ptedraia is a formed by the removal of the 
conidial form from the Fungi Imper- 
E epee Coes cf Gs uate eco: 


The Earth's Crust near New Zealand 


K. E. BULLEN has recently made considerable 
in the study of the crustal layers near New 
Zealand by idering afresh in the light of all the 
available evidence the Wairoa earthquake of Septem- 
ber 15, 1982 (Dominion Observatory, Wellington, 
W.1, New Zealand, Bull., No. 186; 1938). Taking 
the Sa reading at Arapuni to be really S*, an analysis 
of the P and S readings from all stations indicates 
an epicentre for the shock at 88°0° 8., 177-55° 
E. and an origin time 18 h. 55 m. 0 s. QM.T. 
These are confirmed by P’ readings in the opposite 
hemisphere and macroseiamic evidence, and the epi- 
centre is accurate to within 0°2°. The new evidence, 
along with other considerations, leads the author to 
a structure from the earth’s surface downwards as: 
sedimentary layer several kilometres thick with P 
and & velqcities 5-0 and 3-0 km./seo. respectively ; 
granitic layer very,thin ; intermediate layer probably 
double with a Py velocity in the upper part of 
6-0 km./sec., and the lower part 15 + 5 km. thiok 
with normal P* and S* velocities. This Py velocity 
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is similar to that observed in California. These 
results are stated to be tentative, and the results 
of further work on near earthquakes in New Zealand 
are awaited with interest. 
Design of Small Induction Motors 

In a peper read by Mr. N. F. T. Saunders on- 
January 19 to the Institution of Electrical Engineers, 


-the design of small motors was discussed, and it was 


pomted out that methods of designing large induction 
motors are not applicable to machines of leas than 
about one horse-power, called fractional horse-power 
motors. The author, using analytical methods, 
establishes simple formuls for the performance data 
required ın connexion with single-phasg induction 
motors. He then uses correction factora which make 
the resulta accurate. He also discusses polyphase 
induction motors and shows that similar correction 
factors can be used m their case. These correction 
factors are based on the conditions usually existing 
in small motors, which differ appreciably from those 
found in large motors. For small motors the main 
factors to be considered are a powerful starting 
torque and high overload capacity. The modern 
tendency is to demand silent running, and so the 
steps necessary to eliminate noise of electrical origin 
are important factors in the design. As the majority 
of small machines have to operate at 1,500 r.pm., 
that is, they have four poles and run at 50 cycles 
per second, it is customary to develop standard 
designs having ratings of an eighth, a sixth, a quarter, 
a half and three-quarters horse-power with the maxi- 
mum economy in material. For other speeds the same 
frames with modified stampings can be used. Several 
different starting methods for single-phase motors 
are in use. The most popular at the present time 
is the capacitor (condenser)-start, the success of which 
is due to the advance in the technique of electrolytic 
condensers. An important conclusion arrived at is 
that the difference between the .M.F.s at full and no 
loads will generally produce a marked difference in 
the iron loss. Hence if the full load efficiency is 
computed, by the ‘summation of losses’ method the 
result obteined for the efficiency is too low. For this 
reason it is recommended that fractional horse-power 
motors should be tested by a brake method. 
Inclination of the Spiral Nebule to the Line of Sight 
F. G. Brown showed a year ago that the inclma- 
tions to the line of sight of the planes of the extra- 
galactic nebule which were more than 2’ in diameter 
were amall, and that the preponderance of small 
inclinations was due to 4 systematic orientation of 
the planes in space. Knox-Shaw examined the 
objects in the Shapley-Ames catalogue and came to 
the conclusion that the excess of amall inclinations 
is non-existent. Brown (Mon. Not. Roy. Astro. Soo., 
99, 1; Nov. 1938) now shows that Knox-Shaw 
excluded an undue proportion of spindles more than 
2’ in diameter, to the i magnitudes 
of many of them being less than 13:0. For spiral 
nebuls not leas than 4’ in diameter, the Shapley-Ames 
catalogue confirms the apparent excess of small 
inclinations. which Brown found by examining the 
Reinmuth catalogue. In addition, the Reinmuth 
catalogue shows the persistence of the exceas down 
to 2’ m diameter, and its existence is confirmed by 
the small-nebule down to at least 30” found in 
Fath’s list. It seems certain that Brown has proved 


his point, and that there is a decided preponderance 
Gf Gaal ‘nolmnationn GF the navules onder discussion. 
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Geographical Aspects 


N January 3, Sir Thomas Holland delivered his 
presidential address to the Geographical As- 
sociation, on the occasion of its annual conference at 
the London School of Economics. Taking as his 
title “The Geography of Miner’ls”, Sir Thomas gave 
& penetrating analysis of economic and political 
effecta of the unequal distribution of mineral wealth. 
Until the Industrial Revolution, little interest had 
been taken in mineral wealth other than the precious 
metals, and*world development was on an agricul- 
taral basis. Political boundaries took no notice of 
mineral fields. The Industrial Revolution placed a 
new hasis on coal and iron, and later the develop- 
ment of steel-making and the more recent discoveries 
of the uses of alloy steels, together with the expansion 
of the electrical trades with their great demand for 
non-ferrous metals such as copper and lead, re- 
oriented the political outlook on mimerals. More 
minerals were actually uced between 1900 and 
1925 than during the whole previous history of the 
world, and although production is still lower in value 
than that of the field and forest products, it is 
increasing rapidly, and ite effect on political geography 
is becoming more and more evident. 
~The possession of, or free access to, a wide variety 
of minerals is now an esential to the well-being of a 
great nation, and the unequal distribution of re- 
sources, together with the post-War tendency to 
frustrate the normal or natural movement of raw 
materials, is at the bottom of much of the ut 
unrest in the world. Both Germany and the Italian 
Empire are lacking in many of the essential minerals. 

It is a striking fact of mineral geography that some 
seven tenths of the world’s iron and steel industry is 
situated in the countries that border the North 
Atlantio Ocean. In no other area of the world do 
ooal and iron come together in sufficient quantities 
ever to give rise to other great steel-produaing regions 
like those of the eastern United States and western 
Europe. It is this industry which has so largely 
affected the accessory mineral industries (manganese, 
chromium, nickel, cobalt, tungsten, etc.). Between 
them, the United States and the British Empire own 
about two thirds, and control about three quarters, 
of the world’s mineral industries. 

The need for such a wide variety of minerals has 
meant that the former self-sufficiency of nations in 
respect of mineral requirements has gone for ever. 
More than ever before the nations are now inter- 
dependent. Here again it is noteworthy, however, 
that a wide variaty of resources ocours in the areas 
which lie around the North and South Atlantic 
Oceans. Thus with the British Empire and the 
United States on friendly terms, and the Atlantio 
shipping routes under their control, neither Britain 
nor the United States need have any fears about the 
supply of any mineral at present considered as vital 
to industry, whether peaceful or warlike. This rather 
one-sided position only seams to emphasize. the 
necessity for the interchange of mineral products 
between the nations, if civilization is not to be 
destroyed in the revolt of the ‘have note’ against the 
‘haves’. 

In a symposium on India, at the same Conference, 
3ir Thomas Holland contributed a short survey of 


NATURE 


169 


of Current Problems 


India’s mineral resources, dealing especially with coal 
and iron, ese and chromite. .Another con- 
tribution was 


million souls, and the difficulties which rapid progress 
in suggesting a 


material available m the publications of the Geological 
Survey and elsewhere. In the meantime, it is im- 
portant that the main physical features of each of 
the major regions of India should be understood and 
regarded as an essential und to human and 
economic geography. Prof. H. J. Fleure finally gave a 
brief introduction to the study of the nature and 
origin of some of the Indian peoples. 

Another topical item in the Conference was a 
lecture by Dr. Hilda Ormsby on the ‘Sudeten’-lands. 
Dr. Ormsby also spoke on the problem of Cxecho- 
slovakia to the annual meeting of the ‘Institute of 
British Geographers, which was in session during the 
same week. Dr. Ormsby presented a clear picture of 
the geographical background of the recent crisis. 
Before the Great War, Bohemia was an outpost of 
Blavdom, forming the industrial core of the Austrian 
Empire, and fringed with a population of Germans 
who had filtered across the mountains from the weat 
during many centuries. Tho Treaty of Versailles 
allied the Czechs to the Slovaks and Ruthenians, and 
cut off the ‘Sudeten’ Germans of the northern and 
western fringes of the new State from their Austrian 
motherland. This Bohemian ‘salient’ of Slavdom 


that the ‘Sudeten’ lands are economically 
to the interior of Bohemia rather 
and the fact that the Czechs, for some years, had 
been removing industry from the ‘Sudeten’ regions 
into the heart of Bobemis, has rendered these arees 
Poors and more liable to unemployment. The new 
oslovakia, although far more homogeneously 
Slav than ever before, can scarcely be regarded as 
anything but a puppet State, held together by the 
power of Germany. The new German motor-road 
along the Moravian oorridor will sever completely the 
western and eastern parts of the ceuntry, and the 
main lines of rail communication between east and 
west have already been cut by the new frontiers in 
several places. 8. H. Braver. 


tributary 
than to Saxony, 
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HE growth in size of the annual report of the 


Fuel Research Board is an indication of the 
expanding work of thi section of the Department of 


Scientifio and ustrial Research, which was 
established, in 1917. 
This year ial attention is directed to the 


_ progress made im the physical and chemical survey ‘of 
the national coal resources, which was the first task 
undertaken by the Board. Looking back twenty 
years, it may ise some to recall how meagre 
was tho reliable information pub 
the ing the magni- 


about their own fuels, but for their own use only. 
Conditions might be likened to an unmapped forest 
traversed by routes known only to local guides. The 
organization of the survey, which has no counterpert 
in any other ooal-producing country, was not oam- 
pleted until 1982, when all the ooalfields were brought 
under examination. Now complete surveys have 
been te on maty Gyo ee on 
million tons of coal, giving detailed: and, reliable data 
on one fourth of the proved British coal reserves. 
The value of this information as the scheme 
progresses, particulesly aa regards processes of coal 
treatment prior to combustion. The more refmamenb 
ia given to the utilixation of coal, the more important 
it is to know exactly the idiosyncrasies of the raw 
material. Coals vary in a bewildermg degree in 
properties which vitally affect their uses. Many 
of low-temperature carbonization have 
roken down on acoount of swelling or oaking power. 
Again, the quantity and kind of ash or sulphur 
influences pared applications. The behaviour of 
coal ash is inadequately treated. _ There is no 
standard method of assessing and i the 
density of coal ash although this affects the value of 
coal for many uses—especially as domestic fuels. 


* of the Fuel Research Board for the Year Minding March 
31,1 Pp. 1425. (London: H.M. Stationery Office.) 4s, noe. 
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Research in Fuel Technology* 


Further work is reported on the problem of dust- 
proofing coal, which has acquired prominence first 
in the United States. Coal is dusty to handle, and 
this dust production is both a domestic and an 
industrial nuisance. @farked effecta in suppressing 
dust result from spraying oil upon the coal in quanti- 
ties of the order of 1 gallon per ton. Investigation ' 
shows that some ’ coals need, much more 
ofl than those of older formation. ‘ Oil does not 
produce marked effects on the behavi#ur on oom- 
bustion. 

It has | been recognised that coal dust oan 
serve 88 & for mternal combustion engines 
instead of ftuid fuels. One of the maim obstacles is 
the problem of getting the solid fuel.imto, and the 
ash residue out of, the engine cylmder after oom- 
bustion, owing to the abrasive action of the latter 
on the engine parts. In spite of the diffloulty, a 
solution of the problem would have immense value 


to a ooal-rich like Great Britain, and the task 
should not be lightly abandoned. i are 
reported on the wear on cylinder parte weed in 


A pomol aiae ee ae into the 
carburettor. The results suggest that by choice of 
materials it may be possible to reduce the wear to 
reasonable proportions. A Diesel engine has been 
installed at the Station and converted for use with 
ocal dust fuel. . 

Work on the hi tion of coal and coal oils 
is being contin It is often too easily assumed 
that tars and oils obtained by carbonizing coal at 
low and high temperatures are immediately valuable 
as substitutes for imported mineral oil. This is far 
from the truth, eepecially as regards the production 
of lubricanta where molecular structure plays an 
important pert in determining behaviour. By 
synthesis of ‘bons from water gas and 
polymerization, it is, believed that with 
satisfactory lubricating ies will be obtained. 

These are only a few of the many subjects touched 
in this report, tho 255 pages of which range over 
the whole field of fuel technology. 


H. J. HODSMAN. 


Earthing of Electrical Installations to Water-Mains 


T is well known that direct current causes electro-' 


lytio corrosion when it leaves a metal condustor 

or pipe to enter the earth, but there 1s still e difference 
of opinion as to whether alternating current has a 
similar deleterious effect. The very rapid expansion 
of the use of electricity in Great Britam, for motive 
power, for domestic applications, for use with 
radio seta and for agricultural applications has 
made it advisable that the whole question of earthmg 
be discugsed. It is known that electrolytic corrosion 
as e rule very slowly, and until large 

eakage currente have been flowing for many years, 
in several cases no apparent damage can be detected. 
A further point that needs discussion is the cause of 


the electric shocks which are sometimes experienced 
by workmen when repairing water-mains. It was 
obvious that some agreement as to the canditions 
under which earthing-connexions should be allowed 
was highly desirable. i 

The whole question was oonsidered b 
committee of the Institution of Electrical 
and the Metropolitan Water Board, aa a result of 
which a draft memorandum on ‘ ing to Water- 
Mains” was issued in December 1026. Ib was im- 
possible, however, to oonolude the negotiations by that 
committee alone. The rapid expansion of the appli- 
cations of electricity to factories of all kinds in all 
perts of Great Britain made the question an urgent one. 


a jomt 


No. 3613, JAN. 28, 1939 


In these circumstances, a sub-committee of the 
Institution of Civil Engineers Research Committee 
was formed in March 1986, to investigate the existence 
and extent of damage due to leakage currente, to 
carry out research work, if necessary, and particularly 
to obtain mutual agreament on the conditions under 
which i connexions to metal water-pipes 
might be made and to try, foes: to formulate 
a set of regulations. The -committee included 
nominees from the various engineering associations 
chiefly concerned, and Mr. H. W. Swann, senior 
electrical inspector of factories of the Home Office. 

The sub-committee has been successful m ob- 
taining unanimous agreement on the conditions 
under which,earthing connexions may be made, and 
has now issued ita report*. 

The first clause in the report is that an earth-wire 
connecting an electrical installation to a water-mam 
or water-pipe is to be used only as a safety measure, 
for the of returning to the source of supply 
a a r A an hay flow from the electrical 
installation, for radio currents, Or currents from 
radio-interference suppression devices. In the second 
clause, it is forbidden to out or drill or break a water- 
main or water-pipe. The third clause states that 
every device used must be of ‘approved’ design. The 
fourth clause states that due notice must be given 
to the water authority cancerned when an earth- 
connexion is made to & buried water-pipe. The fifth 
clause states that wherever an eith COnnORIOR is 
made to a water-main or water-prpe on any premises 


* Regulations for Aloma] Inara atona nie pa 
Tipes. and Waber kiami, (London: Institution of Civil 
Engineers, 1938.) 
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in which a water-meter is installed, a suitable bond 
must be placed across it by the user, free of expense 
to the water authority. Fmally, if the water supply 
authority has reason to believe that damage to 
‘water-mains or water-pipes is being caused by an 
exceasive flow of electric current through the earth- 
connexion, it can ask the electricity supply authorities 
for the district to test the installation in the presence 
of a representative of the water company. The 
water company can, if it requires, make its own 
test after advising the electric supply company. 

Post Office installations, other than’ those for 
power and lighting services, are specially excluded 
from the application of these regulations, but are 
subject to agreement between the authorities oon- 
cerned. 


In the course of its work, the sub-committee came 
to the conclusion that there are certain other aspects 
of the problem which could with advantage form the 
basis of research. Funds have been subscribed for 
this research by the interesta concerned, and the 
investigation has been undertaken by the British 
Electrical and Allied Industries Research Association 
The of research so far approved is as 
follows: (1) The amount and effect of 
(2) The possibility 

ternating currents in 
underground water supply systems, (a) at earthing 
connexions and (b) between metal pipes and the soil. 
(8) The possibility of primary oell effects in water 
supply systems. (4) The relation of all the above to 
the question of corrosion. The sub-committee is to 
be congratulated on its very practical report. 


` 


Social Science at Liverpool 


HE publications of the Statistics Division of 
the ial Science De t of the University 
of Liverpool provide an ble illustration of the 


valuable work which the universities can undertake 
in the field of social science. The latest addition to 
the New Merseyside Series (“Handbook of Social 
Statistics Relating to Merseyside” : University Prees 
ls. net) is no exception and indeed in 


sponsibility of the university which undertakes such 
local studies—that of educating local opmion to 
secure requisite action on the facts disclosed. 

This responsibility is very clearly implied in the 
opening section of this handbook, in which Mr. D. 
Caradog Jones directa attention to the marked 
tendency for the population of all four Merseyside 
boroughs to decline. The rate of natural increase in 
Liverpool is already leas than one half the increase in 
the early years of the present century, and the rate of 
increase in Birkenhead is one quarter of what 
it then was. He asks the pertment question whether 
the serious effect of the anticipated decline upon the 
demand. for houses, for schools, for transport, and 
upon the need for social services, has been fully 
appreciated by the local authorities, and, if ar whether 
they are taking steps to deal with a situation that is 
likely to change rapidly. 

In the face of these facts, local authorities will 
bear a heavy responsibility if on the contrary they 


continue to legislate on the assumption that the talk 
about fall in numbers does not concern them, or that 
if it does there will be plenty of time to set their 
house in order when the fall begins to take place. 
None the less, having disclosed the true situation, 
scientific workers have some measure of responsibility 
for seeing that the facts are brought to the notice of 
those” concerned with actién in a sufficient, definite 

It would not be easy to improve on the lucid but 
brief presentation which Mr. Caradog Jones uses in 
this handbook. The section on trade gives an 
of the trade of the Port of Liverpool in comparison 
with that of London and the next three most import- 
ant ports of the United Kingdom. Liverpool showed 
& greater relative improvement than London in 1936 
as compared with 1932 in the value of goods imported, 
but for exporta the position is reversed. 
imported raw and exported as manufactured textiles, 
holds an outstanding place in the trade of Liverpool 
and the figures indicated an appreciable increase 
between 1932 and 1936 im the home demand for 
manufactured cotton textiles as well as of woollen 
manufactures. 

Statistiœ of employment alone at first suggest that 
the position on Merseyside is net discouraging. 
Actually Merseyside found employment in 1937 for 
13,000 more insured workers than in 1929, which is 
generally regarded as the best all-round post-War 
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year. This figure, however, representa an increase 
of only 4 per cent as compared with a 12 per cent 
increase in Great Britain as a whole, and a 88 per 
cent increase in unemployment on Merseyside as 
compared with 16 per cent in Great Britain. More- 
over, although the high level of unemployment on 
Merseyside has not very much in the last 
~increase of leas than 2 per oent, the oost of ite relief 
has increased. Unemployment insurence payments 
in August 1988 were nearly a fifth greater than in 
August 1987, while unemployment allowances were 
more than 5 per cent leas. Although this position is due 
py eee ein a 
the Beveridge Committee and the fall in the cost of 
the means test, to long-standing cases ing work, 
to final ‘cute’ under the ‘Standstill Act’, to the 
revised system of relieving casual labour, the fact 
that the means test is costing less and benefit more, 
while unemployment remains much the same, is 


The oost of outdoor relief decreased between June 
1987 and June 1988, but able-bodied unemployed 
still cost the ratepayers of Merseyside £38,000 a 
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month, £6,200 of which goes to insured workers. 
Mr. Caradog Jones refers once more to an unfortunate 
gap in the social services. If an insured person falls 
Bia fin oeae 45 quality ities for unemployment 
benefit or for unempl allowance ; he is entitled 
to sickness benefit, but this takes no account of 

, and he is therefore frequently driven to 
apply for poor relief. This is an additional trial to 
the mind when the body is least able to stand it. 
Mr. Jones also refers to the absence of anything but 
poor relief for non-manual workers, Buch as ships’ 
officers, salesmen and clerical workers who when in 
work were earning more than £250 a year. 

A section on education indicates the difficulties 
which many teachers in elementary schools in the 
area have to face as well as the points at which 
reorganization on the lines of the policy laid down 
in the Hadow report is most backward. The housing 
situation is summarized in a further section and par- 
ticulara of rents and rates are in a final 
table. The whole handbook, brief as it is, affords an 
admirable example of the presentation of facta in 
a manner designed to stimulate appropriate 
action. f 


The Highgate Literary and Scientific Institution 
Gentenary Celebration 


NE of the marked foatures of the intellectual life . 


of the early years of the nineteenth century 
was the founding of philosophical, literary or scientific 
institutions, or societies where lectures could be 
delivered, discussions held and where libraries could 
be formed and housed. Many of these institutions, 
especially those in small towns, have disa or 
of their activities have been absor either in 
the local free library, or in the neighbouring technical 
college. 4 
Some of the societies have survived and are domg 
T most useful work: amongst these may be mentioned 
the Cambridge Philosophical Society, the Royal 
Glaagow Philosophical Society, the Manclfester 
Literary and Philosophical Society, the Leeds Philo- 
sophical Society, and the Highgate and 
Rcientific Institution, which has just celebrated its 
centenary. 
Exactly one hundred years , on January 16, 
1889, a meeting was held at the Gate House Tavern, 
i to consider the formation of a society, or, 
in the quaint words of the invitation card, “for the 
purpose of forming an Institution designed to excite 
and cultivate an intelligent interest in the objects of 
literature and science”. The ida wrcgrar cites Mr. 
Harry Chester, who served in t capacity for 
eighteen The Society was evidently welcomed 
by the inhabitants of te, because at the end of 
a month the president in his first presidential address 
was able to state that 110 and associates 
had been elected, and that four hundred volumes 


had been placed in the library, of which three 


hundred were donations. 

The founders were determined that the Institution 
should be democratic, as is shown by the opening 
remarks of the president: “This is ẹ voluntary 
Association of many for the benefit of all and open 


to all; it is no exclusive Association, to which 
admission depends on the likes and dislikes of mdiv- 


-iduals. Here all classes may meet without ann 


to any: snd therefore with advan to all.” 

In May 1840, the premises the itation still 
oocupies were rented from the trustees of the estate 
of Sir John Hawkins, who was an executor, and also 
a biographer, of Dr. Samuel Johnson. In 1932 it was 
found possible to purchase the freehold of the pro- 
perty, and in 1936 that of the immediately adjoining 
property, thus giving the opportunity for further 
future extensions 


The annual reports of the committee of manage- 
ment of the Institution give a brief story of ite 
activities. In the seventh report (unfortunately, the 
first six ros are missing) & list of the iodicals 
in the ing room for the year 1846 is given. It is 
interesting to note that Blackwood’s, Oharmbers’s 
Journal, the Hdinburgh Review and the Quarterly 
Review were mentioned ; the remaining periodicals are 
no longer in existence. 

The formation and maintenance of the library has 
always been regarded asa one of the chief duties of the 
committee of management. The library now consists 
of more than 11,000 volumes, and includes a con- 
siderable number of books of reference. It must be 
confdéased, that the scientific side of the library has 
been allowed to lapse more than it should have 
done. $ 

The giving of lectures by well-known experts and 
authorities has always formed an important activity 
of the Institution. It has been estimated that same 
1,700 lectures on the greatest variety of subjects have 
been given during the past century. Looking beck 
through the annual reporta, the development of many 
of the sciences can be traced by the names of the 
lecturers and their subjects. ‘“The Proposed Atlantic 
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Telegraph” (1857), “The Electric Light” (1881), mentioned Mr. John Drinkwater, Mr. J. B. Priestley 
‘Polarized Light” (1881) by Mr. William Spottiswoode, and Sir William Rothenstem. 


then president of the Society, “The Habita of 
Ants’ 


i and Mechanics” (1886) by C. V. 
Boys, “An Evening with the Telescope” (1896) by 
Sir Robert Ball; and then down to the present time 


s Tel ” (1987) by the Astronomer Royal, 
re O Past in the Plant World” (1938) 


‘Chaucer and the English Writere” and “On the 
History of ” respectively. Amongst modern 
writers who ve spoken at the Institution may be 


(1884) by Sir John Lubbock, ‘Fireworks. ` 


To commemorate the centenary of the Institution, 
an appeal has been launched to enable some altera- 
tions and additions to be made to the old buildings. 
At the centenary dinner, held at the Criterion 
Restaurant on January 16, the president (Mr. R. 8. 
Whipple), replymg to the toast of “The Institution”, 
which had been by Sr Ian Fraser, mentioned 
that the sum of £1,327 had been promised—a good 
beginning, alth much more is i Sir 
Robert Waley Cohen proposed the health of the 
visitors, to which the Mayor of St. Pancras and Prof. 
Allan Ferguson replied. The latter dwelt on the use- 
fulness of institutions such aa that of Highgate as 
centres of intellectual activity. j 





Additional Evidence of 

THER particulars of the Borax Lake site, 
Lake County, California, on which relics of the 
Folsom and the earlier Mohave Lake cultures have 


been found, are made available in a imi 

report to the Carnegie Institution, W. by 
pa Mt, Herrington of the Routh Westar usum, 
Los Angeles, O was ed in oratory 


The bed of Borax Lake is now dry, except for a 
little saline water at the north-west end. It is sur- 
igh ; but at the south- 


of the fan began. 

On the surface, Folsom and Mohave points oocurred 
with other elementa of the two cultures, as well as 
a certain archaic of stemmed projectile point, 
now named ‘Borax ” from ita relative abundance. 
With these were a few modern ohi obsidian 
points. Excavation revealed abundant artefacts at a 
depth of five and a half feet in dark-coloured soul, and 
occasional finds in the underlying yellow gravels, 
sands and clays to a depth of eight feet. No true 
Folsom or Mohave pointa were found below the sur- 
face, but ‘Silver Lake’ points of the Mohave complex, 
Borax Lake pomts and a ‘willow-leaf’ type occurred. 
A-Keeled type was abundant in the lower of the 
deposit with large scrapers and combi chopper- 
sorapars. 


were found, but no shell or bone implements. 

It is that occupation, possibly seasonal, 
began with the pluvial which followed the Pleistocene 
ice age, and was abandoned at its close, when 
desiccation set in. 

At the same time exploration and partial exoava- 
tion of caves in south central Oregon, carried out 
from 1984 onward by Dr. L. S. Creaaman, professor of 
anthropology in the University of Oregon, would 
now appear likely to have an important bearing on 
the date of man’s appearance on the American 
continent. These caves, situated in what is now an 
extension of the Great Basin of the United States, 
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were produced by the wave action of glacial Jakes 
formed in dammed valleys during the Pleistocene 
period. On the recession of the ice and the onsetting 
of gradual desiocation the lakes disappeared, leaving 
the caves high and dry. One cave explored, for 
example, is two hundred feet above the valley floor. 
The caves were then occupied by man for some 
considerable time. Dr. Creasman has excavated 
Occupational debris to a depth of nine feet or 
more 


In a preliminary report, also addressed to the 
ie Institution, on excavations in 1987 at 
Catlow Valley and in three other localities, which 
were financially by the Institution, it is 
stated that numerous artefacts were discovered. 
These included , sandals and black, um- 
decorated - Faunal bones indicate a change 
of diet from mainly waterfowl and small rodents in 
the lower levels to large mammals, deer, bison and 
mountam , m the upper. 
Of two of human skeletal remains, one, 
consisting of a skull and other parts, was embedded 
about six inches deep in gravels at the north end of 
the cave and almost under the rear wall. This was 
about seven feet below the surface of the cave 
deposits. Absence of clear stratification in the cave 
invests this di with some ambiguity; but 
Dr. Creasman inclines to the view that the body was 
deposited in the gravels by wave action, when it 
was partially decomposed, but still covered with flesh, 
thus accounting for the unscratched condition of the. 
bones and the circumstances of it. This could 
have happened only when the lake to fall, 
but storm waters still invaded the cave, that is, not 
more than 15,000 years ago. It is, therefore, in 
Dr. Creasman’s view, “entirely likely that we have 
here & representative of early man in the New 
World”. ` 
In two cave sites, one at Paisley and one at Fort 
Rock, a layer of pumice overlay the earliest evidence 
of human occupation. The earlier of these, that at 
Paisley, is agaigned to an age of about 10,000 years. 
In view of the abundance of fresh water and game 
in this early period, Dr.‘Cresaman concludes not only 
that numerous traces of early man will be found in 
this area, but also that it may have served as the 
line of advance to Central America of the Asiatic 
mmmigrants. 
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Science News a Century Ago 


Birth of Microphotography 

Is his paper to the Royal Society on January $1, 
1889, entitled ‘ome Account of the Art of Photo- 
genic Drawing or the Process by which Natural 
objecta may be made to delineate themselves without 
the aid of the Artist’s pencil”, Fox Talbot devoted a 
section to the application of the art to the microscope. 
“Contemplating the beautiful picture which the solar 
microscope produces,” he wrote, “the thought struck 
me whether it might not be le to cause that 
image to impress itself upon paper, and thus to 
let Nature substitute her own mimitable pencil for 
the imperfect, tedious and ahnost hopeless attempt of 
copying @ subject so intricate. My first attempt had 
no success ... I therefore began a series of 
experiments in order to ascertain the influence of 
various modes of preparation . . . the result of 
these experiments was the discovery of a mode of 
preparation greatly superior in sensitivity to what I 
hed originally employed. ... When a sheet of 
this, which I call ‘Sensitive Paper’ is placed in a dark 
chamber, and the magnified image -of some object 
thrown on it by the solar microscope, after the lapse 
of perbape a quarter of an hour the picture is found 
to be oompleted. . . . On examining one of these 
pictures, which I made about three years and a half 
ago, I find by actual measurement of the picture and 
the object that the latter is magnified seventeen times 
in linear diameter and in surface consequently 289 


The Rhinoceros in the Paris Basin 
It its column of miscellanea, the Athenaum of 
February 2, 1839, said : “On digging the foundations 
of the new buildings at the Hétel de Ville in Paris, 
the workmen, st a depth of seventeen feet, in an 
alluvial yellow sand, mixed with pebbles, found the 
right humerus of a rhinoceros, named by M. Cuvier 
R. Tichorhnus. Rhinoceros bones have not been 
before met with in the Paris basin, although the bones 
of elephants have occurred. The humerus now 
to is only four lines leas than that of the 
Cape Rhinoceros, in the museum of the Jardm du 
Roi; ib is sixteen lines lees in length than the single- 
horned rhmoceros of India, but its circumference 
exceeds each by ane inch. M. Cuvier’s opinion thus 
appears to be confirmed as to the relative size of the 
two-horned fossil rhinoceros which he th + was of 
shorter and thicker proportions than recent 
animale.” - 
Preservation of Bodies for Disection 
Toa Lanos of February 2, 1838, contains the 
folowing information: “M. Gannal has recently 
published a pamphlet on the embalming of 
bodies and the tion of specimans of natural 
history and morbid anatomy. After numerous trials 
with tho salte of alumine and various other substances 
M. Gannal has elected the of alumina as 
being at once the most efficacious and the cheapest 
material that can be employed. Two pounds of the 
sulphate of alumina dissolved in a quart of water 
ate sufficient to preserve a dead body in a state of 
freabness for at two months. If the weather 
be very hot it will be necessary to employ the fiuid 
in a greater degree of concentration. The solution 
of alumina is simply injected into the vessels of the 
subject, and the oost of preservation does not exceed 
tenpence for each body.’ 
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Paris 3 

Academy of Sciences (O.R., 208, 22-56, Jan. 8, 1089). 
` A. Omsvatran: Species, varieties and hybrids af 
cotton, especially the cotton of Asistio origin culti- 
vated in tropical Africa. These Asistio cottons are 
not of commercial importance, having bean displaced 
by American cottons. 

F. Exynrquas: The characteristic property of 
irregular algebraic surfaces. i 

F. Roawe : Critical varieties of systems of functions 


-of many variables and the critical faynilies in the 


caloulus of variations. ; 

H. MarovIx: A new inequality in the theory of 
meromorph functions. 

P. Vanast: Passage of current through copper 
iodide. A oell consisting of ‘iodized’ copper foils has 
a conductance of some tenths of mhos, which varies 
between wide lmits with intensity and duration of 
current and the temperature. 

A. RABINERSON and M. Parmurepov: Emiæion of 
ultra-violet rays in the course of coagulation [of 
hydrophobic sols such as Fe(OH); and V,0, and of 
hydrophilic sols such as sodium oleate]. ` 

P. Casrei: Preparation of ortho-arsenio acids of 
thorium. 

O. Patvosr: Contribution to the study of the 
Raman wave numbers of the ethylenio bond. 

O. K. Hovo: An a-y-biethylenic alcohol. 

P. Gaunzer: Mobile rings produced in anisotropic 


rotatory power and ita sign; 0:1 mgm. or lees of the 
substance is required. ; 

H. Ganetaum: Measurements of radioactivity and 
temperature in the region of Lyngmarksbreen 
(northern Greenland). 

J.-L. VDAL: Role of transpiration and of carbon 
dioxide in the etiology of calcium chlorosis. Although 
lack of soluble iron may be the fundamental cause 
of chlorosis, carbon dioxide in the soil and intense 

E. Mrkaw : Tonene of ee ee a 
the potato. Altitude and also the use of artifici 
cold increase the vitality and Po 

E.-F. Tansonvs and Mua. T. Davarcast: Degree 
af oxidation of the waste products of in cats- 
boliam as a function of their importance and of their 


origin. 

Mum. 8. BELLUO, J. CHAUB8SIN, L. Lasocomun and 
Mum. T. Ranson: Action of Vichy water treatments 
on the urinary elimination of the normal man; 
modifications produced in the metabolism of phos- 
phates. ' 


5 Brussels 
Royal Academy (Bull. Classe Soi., 24, No. 10, 1938). 
L. Gopmavux: (1) Algebraic surfaces the canonical 


system af which 1s composed of at least one involu- 
tion having only a finite number of unit points. 
Involutions of genera one belonging to an 
algebraic surface. z 

J. E. Vunscuarrsatt: (1) The application of the 
principles of thermomechanios to the conduction of 
heat. (2) The application of the prinsiples of thermo- 
mechanics to finids in movement. 
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E. Ds WrtpEMan: Movements of certain organs 
nf higher plants (2). 

H. Feepsricq: The mechanism of the ‘secondary 
cefractory period’ of the cardio-inhibitöry apparatus 
if the tortoise. 

8. Goras: Bome points of the geometry of 
«msembles. 

- P. Garrow and M pa HumPrTINNE : Concentration 
of the carbon isotope of atomic wei 18. By a 
cattery of Hertz pumpe a sample methane - was 
»btamed containing 50 per cent of carbon 13. 

G. Bariss: Continuous spectrum of atomic 


P. Dew :e Mrtraspeome, a new alkaloid from 
VWitragyna speciosa Korthals. 


Budapest 
Hungarian Academy of Sciences, Deoamber 12. 
A. Buzácns : Structure of adsorbed leyers and 
ıdhæsion in liquids. 
G. Rapos: Further data on the theory of unitary 
J. Mirum, O. Warran and L. UBBÁNYI: 


Jhanges in the composition of the blood of a young 
oig, induced by food containing different kinds of 
nimerals. 


N. Mauranwmr: (1) Synthesis of a new glnoogallic 
acid. (2) Synthesis of 6-oxy-8-methoxyooumarm. 
L. Bosom: Contribution to the knowledge of 
Drvilia pusila and Ervilia miopusilla races. 

A. ERDÉLYI : Rigen-values of the Sturm-Liouville 
ooundary problems. 

I. Lirza: Nets of conio sections. 


Cracow 
Polish Academy of Sciences (O.R., December 1938). 


K. Daewotem, Z. ALBIN and P. Tazgsnfaxr: 
3tudy of pyrene. 

J. Toxsrsxr: Petrography of tufa elements of the 
sab-Carpethian salt-bearing regions. 

Mute. J. Dyamowsxa: The interglacial formation 
if Sciejowice in the neighbourhood of Cracow. 

H. Szansxr: Results of removal of the thymus in 
„nuran beatrachians. Frogs and toads live after this 
peace for more than ten months without food; 

gonads develop normally. 


; Dublin 

Royal Dublin Society, December 13. 
. Bann: Constitution of laminarin : isola- 
2:4: 6: trimethylgl ose. Attempts 
don of #40; eat llanoprance. from Laminaria 
ronds with dilute oxalic acid gave laminarin which 
fee Chere) Laminarin 
ras to a triacetate which on methylation 
quantitatively to trimethyllaminarin. 
ipa Gb ements eae ean 
cose which was identified as 2:4: 6: tri- 
sale up dean Laminarin, therefore, is linked 
rom carbon of one głucoge. unit to 
K oh ee Exammation of 
Mee eee suggests that lammarin consists of a 
of B-gtucopyranose units bent into a spiral 

ea 
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J. S. Baztas: A note on the waxy secretion of 

some glaucous cedar leaves. Two cedars of the same 
variety, Oedrus atlantica var. glauca, were compared. 
One grown in a city atmosphere was very stunted 
and weakly, being but 1:68 m. high. The other tree, 
24 miles out of town, was well developed and healthy, 
about 7 m. high. Each tree waa more than twenty 
years old. It was that the stunting of one 
tree was due to the blooking of the stomata of the 
leaves by soot; and examination of sections of the 
leaves by transmitted light indicated that the stomata 
were occupied with an material, which also 
covered the surface of the leaves. This substance, 
however, was seen to be pure white. It gives the 
whole tree ite characteristic silver colour, and was 
shown to be a wax. It is apparently a normal 
secretion, for it was found on the healthy as well as 
the stunted tree. 


Tokyo 
Imperial Academy (Proo., 14, No. 8, 325-357, 
; November 1938). 


KexrTaro Yano: The new theory of Einstein and 
Bergmann. 

Kosaxu Yosma and Swzvo Kaxutasr: Appli- 
cation of mean ergodic theorem to the problems of 
Markoff's process. 

Atuvo Komatu: Surfaces of cell spaces. 

TsuBpusaLuso Takasu: A oonformal geometrio 
generalization of geodetic lines (2). 

Hipro Matsuyama; Thermal analysis of the 
second order reaction. 

Borr Kawar and Nosorv Suaryama: Re- 
searches on egonol. Syntheses of the two egonol 
degradation products—dihydro-coniferyl alcahol and 

Heaxarsy Yass and Tomo Surama : 
Jurassic mammalian from South Manchuria. 


A new 


Vienna 
Academy of Sciences, November 10. 


A. Karan and O. Aramer: Velocity of catalysed 
hydrogenation. The velocity of hydrogenation of 
aliphatic acids in the of a nickel catalyst is 
determined. Acids with an even number of carban 


atoms have a higher velocity of hydrogenation than 
the neighbouring acids with odd numbers of carbon 
atoms 


F. Weesaiy and 8. Wane: Ooourrance of adonitol. 
tha Nias de A P A cr AA 

drag ohei-hou (the root of Bupleurum 
Sfaloatiwn). The only other known natural source of 
this compound is Adonis vernakis. 

R. Wiese: Radium oontent of Alge. Both see- 
and freah-water Algw are found to be rich in radium, 
Bee serene ot nen tie CXAPO, Denne es ores 
as that of the grenites richest in radium. 
water Alg have 10-100 time the radium content of 
sea-water Algm. 

i Poa end 2 Pamuscuas : Excavations in 

7 cata torio mining jon of 
Kelchalp at Kitxbtthel. ga 


November 17. 


K. Gaart: Colorimetric measurement of stars 
down to the 64 magnitude visible in Europe. i 
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‘Forthcoming Events 
Monday, January 30 


Brexemox Cosan Ommur Soourry, at 6.—Prof. 8. 
. Bugden, F.RS.: “Neutrons and Chemistry’”.* 


5 _Toesday, January 31 
Lompox 8comoor or Eoomwomios, ab 6.—Dr. L. Dudley 
, Stamp: “The Fertility of thé Land m Britain”.* 
CovURTAULD Terrors oF Ant, at 5.30.—Dr. Herbert 
. Chatley: “Ancient Chinese astronomy” (moodi 
pl rate on Februai}-T, 14, 21 and 28).* 


C. 


Thursday, February 2 


Teor OF ELECTRICAL Tampa at 5.30.—L. W. 
yes and B. N. Maclarty: “The Empire Service 
Broadcasting Station at Daventry’. 
Friday, February 8 ‘ 
GuoLogists’ Association (at University Co » at 


7.80.—E. J. Wayland: ‘Soil Erosion m U; 


ROTAL Inerrrurion, at 9.—Srr Charles Breasoy : “Bigger 
London or Better London”. 


Saturday, February 4 
Gunmert Wara Feuidwanrp (m the Hall of, the Art- 


workers Guild, vee eee ae W.C.1), at 3—Dr. J. 
Ramsbottom: ‘Toadstools and Their Ways”. 


» 


Appointments Vacant 
inten: ee appolnanonis, 0i ar 
Adal ar rp on rant greta nal At aiye Hospital Medios! 


LECTURER IN 
1x9 Gunseces in the Woes Hartispooi Technieal Coleg -The 
Hdueetion Officer, Hdvioetion Oline Pak Read, Wet t 


(February 

BIOGHEMIET in the Department of Antmal Husbandry of the Royal 
Votermary Oollege—The Bursar (February 4). 

Dinstiinal Ee Tantig Oolees te eain Gree Froebel 


odmamgton Lane, ‘Tan, Landen, 4 Fe ae Paral Garay 


Lorn Of CnmoermyY m the West Ham Muncipal College, 
Eomford Road, Stratf aie a eared! 14). 

Proymsson OF MEDICOCE in ot Otagò -Tho Ep 
Oommniesloner fot New Foaland: 418 Bteand London, Y 2 (darch 


Reports and other Publications’ 
(net woheded in the monthly Books Supplement) 
Great Britain and Ireland 


àr Minwiry: Acronautacal Research Committee: Reports and 
Memoranda. No. 181% (3450) ° of 


walled Tubes Togos. B . 
Le. 3d. net. Lance aoe gd 
Normal Frequencies 

Se. net. No 1673 (3564) ek tote oa 

the Compressed Air Tunnel. A. Fago and D. H. Wiliams. 8. 
Le 3d net. Ko. 1833 (8584) . 


1037-1 of the Impenal Cancer 
Peete Cancer ST 
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pment of 


Foro aan Develo t tho 
E E Robert Oark. EE aa 


Hduoation m Crtassnahtp „DY Spenoar Leeson ; Bdueation for Work 
Bducation m Otdzenahtp.) 6d. [30L 
National Smoke Abatement . Ninth Annual 1088—-& 
Pp. 30. Britain's ig hors Da 32. id. ations» 
Smoke Abatement ) Lhe 


Pp roan TESO. Ged AE biationary Omeg Te. OL Bot TOL IE 
tho 


Other Countries 
Government of of Boonomlcs and mmicatione 
Iraq Ministry mos a; mmo 
Iraq. By WA. Macfadyen. Pp. it +206 +vul +19 plates. (Baghdad! 
vernment fils ; 
' T Laboratory 
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TOpecs. 28L 
Bulletin of the Faculty of Saence, No. 16 
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Durban Moseum and Art 
Your 1937-1938. Pp. 12+4 plates, 
A RET 


z lo B. P 


Ara ar Maea Apaira bo cat n P 
E. U. Hall Pp. v+6% (Philadelphia: University Press of Peor 


Catalogues, etc. 

Annotated Catalogue of Works on Apnlled 
eee SE Tikerature, 1o: 80 ee te eae 
Botheran, Led.) 


Die Askanie-Warte. Nr. 14, November-Dezamber 1938. Pp. 24 
(Beriin-Friedenan* Askane-Werke áG.) 

Oalendar for 1080. (London: The Chemica! Trade Journal). 
Ee Book of Dimni Fanin Ree ee (Baliabury: Dunmw 
Farm Seeds, Ltd. 

Te tee, BA Pp. 32. Hansel gamer da spot ee 
Jhooks petmaires supémeures, Lyode et Collèges, Pp. 

Libr. Delagrave.) 


Der vordere Onent vom bes sur Meuxalt : 
Bolgion, 8 


iateratar, Kunst. 
Knulturgeachishte, ara wemeed 
ga DE: T28.) Pp. 176. Gustar Fook, G.m ) 


The Hammond Organ Bulletin. Mo. 1, January. Pp. 6. (London 
Doney pease 
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Freedom of the Universities 


ITH what now seems almost prophetio 
insight, the report of the University Grants 
Committee in 1936 referred to tho special re- 
sponsibility of the universities of Great Britain, 
in view of the suppression in the universities of 
several Huropean and other countries of all 
independent thought and critical discussion of the 
principles of government or of the meaning of life, 
if the Greek tradition of candid and intrepid 
thinking about the fundamental issues of life is 
to be preserved for mankind. That responsibility 
has grown the heavier in the last three years. The 
area in which freedom. of thought and learning is 
proscribed has grown larger year by year, and 
further waves of refugees have added to the 
burden of the Society for the Protection of Science 
and Learning, and converted what was possibly at 
first regarded as a temporary into an apparently 
permanent or perennial task. 

There are welcome signs that their responsibility 
is nobly recognized by the universities of Great 
Britain. In one practical form it is seen in the 
support which has been forthooming from them 
for the work of the Society for the Protection of 
Science and Learning. A series of meetings has 
been arranged for the first week in February in 
the majority of British academic centres, in which 
many leading men of science have promised to 
take part, including Sir William Bragg, Sir Henry 
Dale, Sir Richard Gregory, Prof. Winifred Cullis, 
Prof. F. A. E. Crew and others. The Royal 
Society, in collaboration with the Britidh Academy, 
is giving a special reception to the academic exiles 
and those who have been working in their 
interests on February 7, and on February 10 
the evening discourse at the Royal Institution 
is to be given by Prof. Max Born, one of 


the many distinguished men of science who have 
found refuge in Great Britain. 

This practical assistance is of importance not 
only on the grounds of humanity but also in the 
interests of learning itself, by enabling those who 
in the past have made important contributions to 
knowledge to resume their studies or investigations 
Besides this, however, there is a rapidly growing 
volume of evidence that members of the universities 


of Great Britain, whether engaged in teaching or 


administration, are fully alive to the importance 
of preserving their full freedom of teaching and 
investigation. In a striking addreas to the Con- 
ference of Education Associations on ‘The 
Function of the University’, Lord Macmillan 
asserted that the first essential of a university 
must be its spirit of intellectual freedom. A 
university must be the servant of truth, and have 
no other bondage whether of race, State or creed. 

Lord Macmillan put freedom in the very fore- 
front of the life of the university, as it is known 
in Great Britain. It is the easence of knowledge 
that it should give freedom to those who pursue it. 
To seek to impede the free interchange of thought 
and ideals is the supreme crime. The noblest 
task which the universities can perform is not only 
to maintain among ourselves the constant and free 
pursuit of truth, but also to use every endeavour 
to spread ite light throughout the world, so that 
it penetrates even to those countries where the 
universities are subservient to the State. 

No less striking were the speeches at the recent 
degree ceremony when the Duke of Devonshire 
was installed as Chancellor of the University of 
Leeds. In welcoming the Chancellor, Mr. B. Mouat 
Jones referred to him as one who, by tradition 
and conviction, acoepted both the universality of 
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knowledge and the trust imposed upon universities 
to safeguard the liberty of thought and to defend 
the free spirit of man. In returning thanks for 
his election, the Chancellor responded on the same 
note. Of all the forces working for good in the 
world, for better understanding between peoples, 
for liberaliam and tolerance in the highest sense 
of the words, for the spreading of true knowledge, 
the universities and all that they stand for are, 
he said, perhaps the most important. They are 
playing a greater part than ever in the life of the 
nation and their influence is felt among an in- 
creasing proportion of the population. Moreover, 
without minimizing the importance of the practical 
and utilitarian work at the universities, or their 
contribution to technical and commercial progress, 
a university must be a servant of truth. 

In delivering an address at the close of the 
ceremony, on behalf of the honorary graduates, 
Lord Baldwin spoke vigorously on the same theme. 
There are two things, he said, for which a univer- 
sity stands pre-eminently : standards, and truth. 
The more democratic we become, the more 
important it is to maintain our standards in 
literature, in art, in science, in work of all kind. 
Nothing should for one moment be acoepted as 
first-rate which is in fact second-rate. The second 
thing is truth, which is particularly important 
to-day. It is not yet in danger in Great Britain 
and he hoped it never would be. We never want 
to see the day when truth is sought merely with 
the object of proving a case, or history written 
with that object. Universities must stand and 
be recognized as seekers for truth with no ulterior 
motive. 

It is a strange commentary on the distance we 
have travelled in the last ten years that the 
chancellor of a university should find it pertinent 
to speak thus emphatically on what a few years 
ago would have seemed a platitudinous theme, 
and to find his words so warmly weloomed. Lord 
Baldwin, moreover, proceeded to point out dangers 
which in Great Britain might affect, even if in- 
directly, the maintenance of such standards and 
the service of truth. 

For universities to uphold their trust to-day, as 
ever, they must be abeolutely free and independent, 
governing themselves and regulating themselves, 
and never becoming subservient. Among the 
dangers which may threaten their independence 
Lord Baldwin referred first to that attending the 
influence of wealth. In Great Britain it is scarcely 
a source of danger, for when people give money 
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to universities, it is not given with the idea of 
interference, but for use. It is for the universities 
themselves to decide in what way the gifts shall 
be expended. While this is generally true, in his 
recent book ‘The Social Function of Science” Prof. 
J. D. Bernal refers to ways in which the freedom 
of a university may be restrained by condnhions 
attached to grants, and indicates that cases of the 
withdrawal of donations on political grounds are 
known to many scientifico workers. If universities 
are to make their full contribution to the life of 
the community, while their members must be 
careful not to lend the weight of their names or 
influence to the support of statements on matters 
of which they have no special knowledge, it would 
be disastrous if any such restraint prevented 
individual members of a university from accepting 
their responsibilities for playing a part in the life of 
the community, whether as citizens or as the leaders 
for which their training and ability fit them. An 
atmosphere of right thinking and right action is 
demanded as well as freedom, and this is the more 
important ag the emphasis on the social quality 
of the university is increased. 

The greatest danger, however, which threatens 
the independence of the universities is one from 
which Great Britain is fortunately so far free— 
that of State interference. This we have seen in 
Europe in our own time, though had we not seen it 
we oould scarcely have believed it. Universities 
depend more and more on State granta and publio 
money, and this dependence is likely to increase 
rather than to decrease. The burden of equipment 
and re-equipment for efficient research is one factor 
likely to increase the need for State assistance. 
The more democratio that entry to our universities 
becomes, and the more widely their importance 
in training leaders is recognized, the stronger their 
claims upon the State for assistance. Many of 
the admirable recommendations, for example, of 
the recent Conference of the National Union of 
Students on student health depend largely on State 
assistance if effect is to be given to them. In 
spite of this, as Lord Baldwin asserted, the 
universities must resist to the death, if it ever 
came, any attempt of a Government department, 
or of a Government of any shade of opinion, to 
make gifts conditional on what is taught. In view 
of what has happened in other countries in recent 
years, we must be doubly vigilant in safeguarding 
our own liberties and our own freedom. It is a 
false optimism to eachew such vigilance because 
there is no immediate threat, especially in the face 
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of what is happening elsewhere in the world 
to-day. Circumstances can easily be visualized 
in which the threat might become imminent 
even in Great Britain. Nor is the threat confined 
to the totalitarian regimes. Even in the western 
hemisphere, religious dogma has already sought to 
restrain the teaching of particular scientific theories 
in the post-War period. 

In Great Britain, as has already been pointed 
out, one or two attempts have been made, if not 
from the Government side, to impose restraints 
by withholfling donations or subscriptions. When 
university needs are growing and financial 
stringency threatens, it is the more important that 
universities should stand together in resisting such 
pressure and in exposing the instigators. Such 
danger as exists is in fact largely indirect. It arises 
in part from the unfortunate extent to which 
teaching and research are linked under our present 
system. Conditions which may quite legitimately 
be laid down in regard to the donation of a large 
sum for research are quite intolerable if applied to 
teaching. None the less, because teaching and 
research are so interlocked, quite unintentionally 
endowment of research in this way may affect the 
prestige or extent of freedom of teaching in a 
particular subject. 

Particularly is this true in the social sciences. 
On the universities above all lies the responsibility 
for developing a world conscience and a world 
culture if mankind is to be turned aside from the 
hideous road to economio self-sufficiency and war. 
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Moral unity can only be achieved through mutual 
understanding, respect and approbation, and we 
need more than ever to bring into relief the true 
aim and purpose of human society. Social science 
in this sense oan bring into being a vital relation 
between the university. and the non-academio 
world, but it can only do so as long as it possesses, 
unchecked and unhampered, ite full liberty of 
criticiam and investigation, free from any sugges- 
tion of prejudice or bias. 

Many will recall Lord Baldwin’s insistence on 
this same responsibility for preserving freedom and 
all it involves in the elimination of prejudice and 
of bias by the mamtenance of scrupulous honesty 
of thought and fairness of criticism, in his weloome 
to the delegates to the Congress of the Universities 
of the Empire held at Cambridge three years ago. 
Scientific workers may be equally grateful for his 
latest reminder of their obligations and duties in 
this matter. Contact with many of the refugee 
acientifio workers whom the Society for the Pro- 
tection of Science and Learning has been assisting 
should render their own experience available for 
the vital taak of foreseeing the threats to our great 
heritage of freedom and integrity of thought, and 
taken in due time, wise measures may be devised 
to minimize the danger, if not to avert it entirely. 
Certain, it is that freedom is best served to-day 
by vigilance and foresight and constructive action, 
rather than by procrastination which may leave 
us merely with the option of resisting unto 
death. 


French Administration in Africa 


African Majesty : 

a Record of Refuge at the Court of the King of 
in the French Cameroons. By F. 

Clement O. Egerton. Pp. xx +348 +123 plates. 

(London : George Routledge and Sons, Ltd., 1938.) 

188 net. 


ME: EGERTON’S choice of a change of scene 
to escape certain features of civilized life 
was little more than fortuitous ; but in the event 
it proved well judged for his purpose. For some 
months he lived in the head of a native 
king of the French Mandated Territory of the 
Cameroons, and came into intimate contact with a 
cultural outlook and organization of life which he 
found novel, but in ita cultural environment, 
essentially reasonable, allowance being made for 


certain adjustments necessitated by the regulations 
of the mandatory power. 

The author has had the advantage of training 
under Prof. Malinowski. It is, therefore, scarcely 
necessary to say that life as he viewed it at the 
chefferie of Bangangté was seen as a whole. The 
history of this kingship, unlike others enshrined in 
shorter memories in this part of Africa, is known for 
some ten generations. The country has been in 
the possession of the people, immigrants, for not 
more than a hundred years. In consequence, it is 
possible to trace to a well-defined origin certain 
peculiar characters in the social organization, such 
as, for example, the institution of the chief's 
henchmen, and the delegation, of the chiefly 
authority to local sub-chieftains. - The whole 
essence of the kingship seems to have resided in 
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organization for war ; but under European control 
the office would appear to be stripped of its mean- 
ing. Yet the present king, probably a forceful 
personality under a deceptive exterior, in some 
manner which Mr. Egerton was not able to fathom, 
has retained his sacrosanctity, even for radically- 
minded individuals, who did not refrain from 
criticism, and even regarded any member of the 
blood-royal as something of a rogue. 
Informative as is the author’s account of 6 
society largely pagan, his remarks on their 
character and on French methods of administration, 
both in relation to future development, are even 
more illuminating. They are those of a well- 
balanced and careful observer. His attitude 
towards the French administration, so far as it goes, 
is wholly favourable ; and while he regrets change 
in the native, he accepts the fact as inevitable. He 
maintains, however, that the changes which 
European control has introduced, ın what is 
intended to be the spirit of the mandate, are 
advantageous to the white man rather than to the 


NATURE 


FEB. 4, 1939, vor 143 


native. This perhaps is to take a short view. 
Custom at present, he notes, is preserved under the 
influence of the members of the community who 
are more than thirty years of age; but desire for 
the power, which obviously is inherent in the 
white man, attracts the native and leads to imita- 
tion, which appears to fasten on the less desirable 
features in white character and culture. The 
needs of the people of the Cameroons, as the author 
sees them—he attempts no judgment on Africa as 
a whole—is for the reinforcement of custom under 
& strong personal administration, which will 
ensure, through the co-operation of thf chiefs, ite 
compulsory observance. Further, the future of the 
African, he holds, demands a policy which should 
not be at the meroy of an uninstructed democracy, 
or made subservient to European political 
relations. : 

Mr. Egerton writes lightly and easily; but no 
reader of his book should allow himself to be misled 
into thinking that what he has to say is not deserv- 
ing of most careful and mature consideration. 


The Practice of Plant Propagation 


Propagation of Plants: 

a Complete Guide for Professional and Amateur 
_ Growers of Planta by Seeds, Layers, Grafting and 
Budding ; with Chapters on Nursery and Green- 
house Management. By Prof. M. G. Kains and 
L. M. MoQuesten. Pp. x+655. (New York: 
Orange Judd Publishing Co. Ino., 1938.) 3.50 
dollars. 


iB the forefront of programmes of agricultural 
and horticultural research of the last twenty 
years have been placed agronomic studies of 
economic plants ; thus extending applied botanical 
investigations into the yield, in quantity and 
quality, of these plants. The technique employed 
in the maintenance and multiplication of such 
plants has of necessity also been subject to closer 
scrutiny, although but infrequently forming the 
major item of the programme at any one station or 
institution. It is not surprising that a standard 
text-book written twenty years ago required 
thorough revision in the light of such newly 
acquired knowledge. The present authors claim in 
their preface to have carried out such a revision, 
and a brief survey of the contents of the volume 
under review generally substantiates their claim. 
The earlier chapters deal with topics related to 
the establishmegt im field and garden of many 
short-lived planta; these include germination 
studies and methods of seed testing. The Seeds 


Act of 1920 and the regulations laid down in 1922 


` govern the tests made in Great Britain of agricul- 


tural seeds and vegetables ; whilst seed establish- 
ments of high repute teat their flower seeds also. 
Whilst there are differences between the American 
and British legislation concerned, the technique 
of seed testing in the two countries is in many 
respects similar, eo that the subject-matter of these 
chapters is of value to seed analysts and other 
British readers. Fortunately all the “fifty worst 
weeds” of the United States (listed as table 15) 
have not become established in Great Britain. 
Recent studies made at the Boyce Thompson 
Research Institute by Dr. Crocker and his staff 
have demonstrated the importance of storage 
conditions in relation to subsequent germination ; 
the value of stratification, ensuing adequate 
moisture and fluctuating cool temperatures, has 
been scientifically established. In Great Britain 
it has been proved with rosaceous seeds that such 
methods compare very favourably with others, 
inoluding prolonged colder storage. ‘The table 
showing the effective temperatures and periods of 
stratification with many seeds is a valuable feature 
of the work. In discussing the influence of light 
upon seed germination, the authors have presented 
rather a brief list of light-sensitive seed, omitting 
reference to Lythrum and Primula species known to 
be highly sensitive. The germination of orchid 
seeds receives scant treatment ; myoorrhizal fangi 
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are not mentioned. Mention is made of the fungi 
causing the ‘damping off’ of seedlings, and formalin 
is recommended as a control measure. The wide- 
spread use in Great Britain of Cheshunt mixture 
(prepared from copper sulphate and ammonium 
carbonate) is evidently not an American practice, 
but it is one that can be most strongly recommended 
to American nurserymen and amateur gardeners. 
The proved Value of additional phosphates mixed 
in the compost after soil sterilization has been 
clearly demonstrated by Lawrence at the John 
Innes Instjjution; other practical points oon- 
cerning the injurious effect arising from the mixmg 
of chalk or lime with humic matter before steriliza- 
tion have also been established, but no reference 
to this work was found in this text. 

All manner of vegetative methods of propagation 
are serially brought under review, and there can 
be little doubt that the many illustrations in this 
section will assist’ studenta, and more especially 
those who cannot regularly carry out the operations 
so clearly described. From the Dutch growers and 
their research stations information regarding 
hyacinth propagation has been freely drawn upon ; 
the methods of the late Dr. Griffiths and his 
associates used in the propagation of lilies from 
bulbils and scales are briefly described. More 
recent research comes under review in the chapters 
dealing with the propagation by stem cuttings. 
The use of several synthetic growth substances in 
accelerating and facilitating root development is 
dealt with, and in this section the authors have 


Soil 


Conservation of the Soil 

_ By Prof. A. F. Gustafson. (MoGraw-Hill Publica- 

_ tions in the Agricultural and Botanical Sciences.) 
Pp. xvii+312. (New York and London: MoGraw- 

Hill Book Co., Ino., 1937.) 188. 


Crop Management and Soil Conservation 
By Joseph F. Cox and Dr. Lyman E. Jackson, 


(Wiley Farm Series.) Pp. xvii+610. (New York: 


John Wiley and Sons, Inc.; London: Chapman 
and Hall, Ltd., 1937.) 138. 6d. net. 


Got conservationis as old as, and might indeed 

be regarded as synonymous with, agriculture. 
Ancient China, India and Persia knew about it, 
but during the last century, while great advances 
have been, made in the art of soil exploitation to 
satisfy the needs of rapidly expanding populations, 
little attention has been paid to soil conservation, 
with the result that soil fertility has declined 
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reviewed the work of Dr. Zimmerman and his 
associates in the United States, and that of 
investigators in Great Britain. 

In the section dealing with the control of pesta, 
a useful practical point ooncerning ecelworm 
infection of herbaceous phlox might be added to 
a later edition; from root cuttings non-infected 
plants are readily raised, as ig a Wisley practice, 
whilst stem cuttings remain infected. 

When reading of the propagation of fruit trees, 
and methods of grafting and the after treatment 
of grafted trees, and particularly (Chapter xiv) 
when considering fruit tree stocks and the influence 
of stock on scion and the reverse processes, the 
value of the book would have been enhanoed for 
British readers had the authors considered in 
further detail East Malling work upon the classifica- 
tion of apple stocks and the influence the various 
types exert ; reference is, however, made to certain 
effecta of root-stocks on the blossoming of seedling 
apples. The authors deal with oftrus stooks, and 
other trees not grown to any large extent in Great 
Britain. 

The modern tendency towards mechanization is 
seen in the illustrations and descriptions of 
machinery used in nursery management. The 
American Quarantine Act and the regulations 
appertaining to this Act come under review. The 
book concludes with a series of fifty “practicums” 
or schedules for practical work. The selected 
bibliography refers to 150 titles of recent publica- 
tions. M. A. H. Trower. 


Conservation 


catastrophically and soil erosion has become 
almost universal. The consequences have been 
particularly disastrous in the United States, where 
the imperative necessity of putting back into the 
soil what pioneer farming took from it is now 
realized. At the present time, American agriculture 
is undergoing a fundamental and timely revolution, 
from which an art, as old as China and as new a8 
the United States, will in due course emerge. 
Prof. Gustafson gives a very clear account of the 
main principles of soil conservation. Little that 
the ancients did not know and practise has emerged 
during the renaissance of conservative agriculture, 
but ancient customs have been greatly modified 
to suit modern large-scale farming carried out 
with powerful instruments of destruction. Foresta 
and prairies which under exploitative agriculture 
were regarded as inefficient forms of land utilization 
have earned renewed respect as far more efficient soil 


182 


conservers and flood controllers than any structure 
built by man. The evolution of the broad-based 
from the bench terrace as an efficient instrument 
for retaining water and soil, while not interfering 
with mechanized agriculture, is the most original 
feature of the new soil conservation. Listing, 
silt-pitting, strip-cropping, rotations are all modi- 
fications of ancient practices designed to curb the 
destructiveness of mechanized cultivation. Con- 
servation of forest land consiste essentially in 
managing the forest on a sustained-yield basis— 
& practice which comes naturally enough to the 
real forester but is something of an unweloome 
innovation to the lumber baron. In short, the 
art of soil conservation is to treat the soil kindly, 
and its practice involves moderation in the use 
of already existing scientific equipment rather 
than the application of more science 
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Science, however, oan take a hand in flood 
control in badly eroded catchment areas where 4 
highly iali engineering technique is de- 
manded ; but even there it is now recognized that 
the engineer performs the surgeon’s task of 
keeping the battered patient alive until Nature 
can complete a lasting cure with trees and grasses. 
An interesting application of meteorological data 
is the use of rainfall-intensity frequency charts 
in determining the design of flood-protection 
constructions. 

Crop Management, and Soil Consegvation”’ is a 
college text-book of conservation agriculture. The 
first part emphasizes the need for caution on the 
same lines as Gustafson describes, the seoond part 
tells the student how to farm for a living and 
possibly also for a profit. It is a straightforward 
guide to sound American farming. G. V.J. 


More Chemical Encyclopædia 


Thorpe’s Dictionary of Applied Chemistry 
By Prof. Jocelyn Field Thorpe and Dr. M. A. 
Whiteley. Fourth edition. Vol. 2: Bl—Chemical 
Analysis. Pp. xxiii 712. (London, New York 
and Toronto: Longmans, Green and Co., Ltd., 
1938.) 6386. net. 


T second volume of Thorpe’s ‘Dictionary’ 
has made its appearance with commendable 
punctuality. In a foreword, the editors state that 
they have done their utmost to reduce the space 
occupied by organic formule, although they main- 
tain, quite rightly, that a modern article on organic 
chemistry must be illustrated by elaborate formulæ. 
How much more, however, should an article on an 
industrial process be illustrated by elaborate 
drawings of plant? Yet these are mainly oon- 
spicuous by their scarcity. The new special 
drawings promised in the foreword appear to be 
about eleven in number and, of these, eight are 
amall and purely diagrammatic. A cement kiln is 
allotted far leas space than the six formulm for 
cedrene and its derivatives, and many of the photo- 
graphs give no useful information. The out- 
standing exception is the article on bromine, with 
ten good drawings reproduced from the Supple- 
ment. 

The unfortunate choice of the same type for 
formuls and the headings of the articles frequently 
makes it difficult to find a subject, particularly as 
no spaciag is allowed between the end of one 
article and the “beginning of the next, and con- 
fusion in reading is caused by the somewhat 
unusual practice of continuing the subject matter 


of the firat column in the second whenever a table 
intervenes which reaches across the page. 

The greatest defect of the work is perhaps the 
lack of any kind of index, without which much 
useful material is bound to escape unnoticed. A 
brief list of the more important items which do 
not appear alphabetically under their own headings 
would take less time to compile than the thirteen- 
page list of abbreviations of the titles of journals 
and could be carried on from volume to volume. 

The longer articles, largely written by men 
engaged in industry, are for the most part excellent, 
although, as is perhaps inevitable, there tends to 
be a lack of correlation between the number of 
pages devoted to a subject and its importance— 
for example, 144 pages to rice and 24 to wheat. 
In a few cases, there is a scarcity of references 
later than 1930, and an article on chemical affinity, 
in which ‘activity’ is scarcely mentioned and ‘free 
energy not at all, is unusual in 1938. Among 
much good matter, it is perhaps invidious to select 
individual contributions, but mention must be 
made of those on bromine, synthetic camphor, 
earbolic acid, carbon dioxide, carbon disulphide, 
casein, celluloid, celluloid plastics (photographic. 
film) and cellulose. All these abound with details 
which are not readily to be found elsewhere and 
inspire a feeling of reality. 

The shorter items are, as in earlier volumes, 
clear and concise summaries, with references which 
form a useful starting point for further investiga- 
tion. It is not quite clear why some of the halides 
and sulphides of carbon should have been grouped 
with phosgene under the heading ‘Compounds of 
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Carbon”, while carbon tetrachloride and carbon 
disulphide are treated separately and the technic- 
ally important dichlorodiflucromethane is omitted 
altogether. The avoidance of such grouping would 
materially assist the reader. 

The article, “Chemical Analysis’, deserves 
special mention. It is no mean feat to give a fairly 
detailed account of most of the branches of this 
subject in the space of 170 pages, but yet it is 
impossible to resist the feeling that the effort is 
largely wasted. The first fourteen pages are 4 
paraphrase of the corresponding portion in the 
1912 Dictionfiry, and seem to have been included 
owing to their historical interest. It does not 
appear possible otherwise to explain the poorly 
drawn and inaccurate illustrations, or the advice 
to fill a steam oven with toluene and to avoid the 
use of coal gas when making dry tests for sulphur. 
Electrically heated ovens and the many modern 
aids to analysis are barely mentioned. 

The remainder of the article contains informa- 
tion to be found in most text-books on analysis, 
but frequently not in sufficient detail to enable an 
analysis to be conducted without further reference. 
Many of the interesting new reactions described 
in the Supplement have been omitted. One of the 
difficulties confronting the modern analyst is to 
decide which of several procedures to adopt, but 
in this respect.no assistance is forthooming. A 
recommendation by the authors of one particular 
method would have been more valuable than 
details of several. 

From the reader’s point of view, it would have 
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been advantageous to have limited the scope of 
the article to-general and novel methods, leaving 
further details to be presented under the headings 
of individual elements. Aluminium, for example, 
is to be found under ‘‘Cobalt Nitrate Reactions”, 
“Special Reactions”, “Drop Reactions”, ‘““Beryl- 
lium”, “Aluminium” (with instructions to heat 
alumina to 1,200° im a sintered glass crucible), 
“Volumetric Analysis” and “Colorimetric An- 
alysis”, in striking contrast to the convenient and 
admirable summary given under “Aluminium” 
and noticed in a previous review. The search for ` 
an analytical method is not facilitated by the 
absence of sub-titles at the head of the pages or 
by the arrangement of the elements in chemical 
groups for the first hundred pages in contrast to 
the alphabetical method adopted for the rest. 
The former is perhaps more scientiflo, but it is 
more difficult for the reader who may not have the 
Periodic Table at his finger tips and may wonder 
why “urio acid” should be placed next to “‘silicon”’. 

Only ten pages are devoted to physical methods. 
The writer on “dielectric constant” (presumably, 
as an analytical method) has been unable to 
refrain from a digression into dipole moments, and 
it is a pity that space could not be found for a 
tablo of raies uliimes in the excellent account of 
the analytical applications of spectroscopy. 

It cannot be denied that this is an interesting 
and valuable book. Whether it is worth while for 
those who already possess tho last edition and 
supplements to purchase the volume is a matter 
for individual decision. H. E. W. 


Structural Evolution of Southern California 


Structural Evolution of Southern California 
By R. D. Reed and J. 8. Hollister. Pp. xx +157. 
(Tulsa, Okla. : American Association of Petroleum 
Geologists ; London: Thomas Murby and Co., 
1988.) 2 dollars; 9s. 


TE ohan of strastare: of the: Coast Heres 
of California is by no means new. In fact, 
ever since the middle of the last century, when 
the first geological expedition went to California, 
it has been a subject of interest. Since the dis- 
covery of ail in Southern California, this interest 
in structural complexities has naturally been oon- 
siderably enhanced. As a result, the State Mining 
Bureau and the United States Geological Survey 
have sponsored a great deal of survey work in 
this territory. Nearly the whole of Southern Cali- 
fornia has been mapped in detail, and widely 
differing theories on structure have been advanced 


from time to time, many of which have been 
published. 

R. D. Reed and J. 8. Hollister, in the book 
under notice (in a sense a sequel to “Geology of 
California” wherein only casual reference was made 
to structural evolution), have made use of all pub- 
lished bulletins, papers, mape, charts, eto., available 
to them. No olaim is made that all the opinions 
expressed are original. Their work has rather been 
the collection, correlation and sifting of all data, 
and an expression of views they have come to 
believe as a result of this spade-work. 

On the problem of esential structure, the authors 
are impressed with the belief that post—Juraasic 
tribution of fundamental basement types. Distribu- 
tion of these types indicates that Southern 
California was divided in Lower Mesozoic times 
into six major palwogeographical provinces ; 
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acoordingly, names have been adopted or invented 
for these provinces. The important “Franciscan” 
deposits appear to have accumulated in typical 
geosynclines and therefore their underlying 
“provinces” are designated geosynclines. Con- 
tignous “‘positive’’ provinces are given names 
ending in “ia” as being comparable with hypo- 
thetical cient lands such as “Appalachia” and 
“Cascadia”. 

The conclusion is reached that a local orogenic 
time-law holds good for provinces similar to one 
another in basement character; “. . . 80 far as 
the post-Franciscan history of Southern California 
is concerned, tectonically comparable areas seem 
to have been affected at all times by orogenic and 
epeirogenio forces’. Were other regions of similar 
size and complexity to Southern California classified 
by the same geologist into tectonic belts, and a 
sequence of tectonic events for each belt and for 
the region as a whole worked out, this local 
orogenic time-law might be more ‘extensively 
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generalized. Decision on this point, however, 
must necessarily be delayed for some time to come, 
owing to the volume of work involved. 

The above is only one of many interesting 
suggestions put forward as a stimulus to further 
investigation of this fascinating problem. Actually 
Southern California is too small an area to throw 
much light on major structural problems conoern- 
ing comparable world-wide tectonic movements, 
but the resulta achieved by systematic assembling 
of data necessary for rational theorizing on Coast 
Range structure must prove of great interest to 
those concerned with major geotectofio problems. 

The authors are to be congratulated on a text 
which lifts mere compilation of data to a high 
plane of scientific interpretation and constructive 
philosophy. .A modest ending, suggesting that 
every reader may be “inspired to invent better 
theories for himself and will readily succeed”’, only 
serves to sustain the reader’s confidence in the 
soundness of the authors’ thesis. 


Cellulose 


(x) An Introduction to the Chemistry of 
Cellulose 

By J. T. Marah and Dr. F. C. Wood. Pp. xv+ 
432+18 plates. (London: Chapman and Hall, 
Ltd., 1988.) 21s. net. 


(a) Die Chemie der Cellulose : 

unter beaonderer Berticksichtigung der Spinnfaser- 
und Zellstoff-Industrien. Won Prof. Dr. Carl G. 
Schwalbe. Zweite völlig umgearbeitete Auflage. 
Hate 1, Abteilung 1: Die Chemie der Hölzer. 
Pp. viii+461. (Berlin: Gebrüder Borntracger, 
1938.) 24 gold marks. 


‘ULOSE, the structural basis of the 
vegetable world and the raw material of the 
cotton textile industry, has long been the subject 
of scientific investigation. Within comparatively 
recent years its chemical constitution. in particular 
the length of the chain molecule, has been approxi- 
mately determined, though the view is gaining 
ground that the properties of normal cellulose only 
reflect the average characteristics of the ultimate 
units of cellulose of which it is composed. 

The imdustries which conoorn cellulose are 
so numerous and in many respects so different the 
one from the other that those engaged in them 
have a variety of problems to study. Nevertheless 
a good” general knowledge of the behaviour of 
cellulose is the first requisite, and the progress of 
the last few years, both on the scientific side and 


in regard to practical application, has enabled a 
considerable number of facta to be established, 
including physical data, which will facilitate further 
attack on the riddle presented by this most 
remarkable of all natural materials. 

(1) This book is sponsored by Sir Kenneth Lee, 
who affirms that the close correlation of science 
to the textile industry has already had a profound 
effect on its development. The authors claim it 
to be a relatively simple book which may act as 
a guide to chemists engaged in the cellulose 
industries. The soope is best judged from the 
chapter headings—general properties, dispersed 
cellulose, modified cellulose, cellulose derivatives, 
constitution and structure. Being intended for 
experts, it is scarcely readable in the ordinary sense ; 
but is full of informative detail. It cannot fail to 
be useful, more particularly since the literature 
of the subject is widely scattered, often m journals 
which are not everywhere available. 

(2) Dr. Schwalbe wrote an important book on 
celluloge in 1911 which was very rapidly taken up. 
Various reasons have delayed the production of a 
second edition until he has retired from active 
work. A comprehensive text-book of the whole 
subject in the old German style is now planned 
in four volumes of which this, the first, deala with 
wood alone. For those primarily interested it will 
no doubt be found exhaustive, though, to judge 
from the references, very little British work has 
been considered. 
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Geology of the Tampico Region, Mexico. 
By John M. Muir. Pp. xix+280+16 plates. (Tulsa, 
Okla.: American Association of Petroleum Geo- 
logists ; London: Thomas Murby and Co., 1936.) 
19s. 6d. 

NOWLEDGE of the geology of the’ Tampico 

region of Mexico has been gradually amassed 

over & period, of years by geologista and others 
interested in the development of its oil resources. 
In 1928, an attempt was begun to collect and oor- 
Telate information from various fields and this work 
proceeded intermittently until 1934, when it was 
decided by the Executive Committee of the American 
Association JE Petroleum Geologists that the results 
should be published in a separate volume. When it 
is realised that hitherto no attempt had been made 
to assemble and present in book form exsting know- 
ledge of the geology of that region, it will not be 
difficult to assess the value of this work, particularly 
to future workers in the oilfields. 

The first half of the book 18 concerned, with streti- 
graphy and palmogeography of the region. Rooks 
outcropping in the Tampico Embayment range in 
age fram Middle Cretaceous to Miocene, while beyand 
ite northern and southern limits Palwozoic and 
Jurasic rocks are found. Descriptions of all the 
formations encountered are given in considerable 
detail. The latter half of the book is devoted to an 
account of structural features of the northern oil- 
flelds situated on the southern prolongatian of the 
Sierra Tamaulipas anticline and the Southem Oil- 
folds which extend from about 48 to 90 miles south 
of Tampico. Main ooourrences of oil are described 
and attention directed to particular characteristios of 
indrvidual pools caused not only by structural differ- 
ences but also in most cases by slight facies-changes 
in the sediments. Throughout the major period of 
exploitation the southern fields were considered 
economically to be of far greater importance than 
the northern flelds, but since 1983 this assesament 
has been reversed. In the appendixes valuable data 
are given on oilflald temperatures, well pressures, 
their stripping, shooting and acid treatment. Finally, 
there is an excellent bibliography of Mexican oilfield. 
geology which, together with the text of the book, 
forms a useful record of the advancement of geo- 
logical knowledge in this region during recent years. 


The History of the Telephone in the United Kingdom 
By F. Q. 0. Baldwin. Cheaper edition. Pp. xxvi+ 
728 +75 plates. (London: Obhspman and Hall, Ltd., 
1938). 158. net. 

‘HE reprint of this history is the same as the first 

edition of 1925, but it may usefully be recalled 
that the aythor brings together representative 
material relevant to the development of the telephone 
service in Great Britain fram the invention of the 
telephone more than sixty years ago until 1912, when 
the mam body of the telephone system was brought 
under the unifled control of the State, with details 
of machine-switching and long-distance telephony 
up to 1922, which, preceded, the . inauguration of 
unified oontrol of international telephony by a 
consultative committees. The author, sponsored by 
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Mr. Frank Gill, chief engineer of the National Telephone 
Company between 1902 and 1018, modestly claims 
that be has prevented historical material from stray- 
ing, but he has certainly anticipated what he expects 
a later writer to do, critically to describe the problems 
of exploitation of an invention in many respecta still 
similar in essentiales to its original form, and draw 
lessons from a belanoed view of the past. 

Telephony in Great Britam was from the firat 
parochially conceived, harshly restricted by legisla- 
tion, and hidebound by patents; can we or can we 
not blame the powers that were for not realixing that 
telephony was to become a powarful public service and 
treating it acoordingly ? A parallel history could be 
written around the supply and distribution of electric 
power, which is yet to be straightened out. The 
present rapid increase, aa compared with other 
countries, in both the use of telephony and the con- 
sumption of electric power, can be traced to our 
backwardness following early restriction. That 
history can teach lessons to authorities ie illustrated. 
by the fact that the present radio-ralay services are 
to be taken out of the hands of private companies in 
the next year or 60, before ther development gets 
out of control. L. E. 0. H 


Adventures with Living Things: 
a General Biology. By Elsbeth Kroeber and Walter 
H. Wolff. Pp. xiii+798. (Boston, New York and 
Chicago: D. C. Heath and Co. ; London: George G. 
Harrap and Co., Ltd., 1938.) 1.06 dollars. 

HE teaching of biology is still in the experi- 

mental stage in Great Britain; and, as shown 
by the large number of good American texts on the 
subject, there is much to be learned from the 
methods adopted in other countries, especially the 
United States. The book under review is a case in 
point. For in it, a wide, though general, survey of 
the plant and animal kingdoms is made, the ‘type 
system’ is disregarded, and there ia no suspicion of 
dividing the subject into the two sections, botany and 
zoology. Most authoritative surveys aad reports an 
the teaching of biology, including the recently issued 
report of the Spens Committee, are agreed that the 
best approach to the subject is through natural 
history: and this is the method adopted in this 
book. The authors bave shown breadth of vision, 
and their text is supported by nearly five hundred 
exvellent illustrations, mostly photographs—which are 
desirable in the early stages of teaching. . 

Part 1 approaches the subject through natural 
history, and is a descriptive account of living things. 
Part 2 is the functional approach, and deals with the 
way organisms live and reproduce. Part 3 considers 
the great generalizations of biology, such as unity in 
organisms, heredity, evolution and human better- 
ment through biology. 

The seientiflo attitude is inculcated and the 
scientific method adopted throughout by periodio 
insertions of practical work, problems for clase dis- 
cussion, supplementary activities for the ‘biological 
novice and bibliography. 

The book can be recommended as a guide to the 
teaching of biology in Great Britain. 
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Forest Protection 

By Prof. Ralph O. Hawley. Pp. ix+262. (New 
York: John Wiley and Sons, Ino.; London: 
Chapman and Hall, Ltd., 1987.) 18s. 6d. net. ‘ 


book consists of part of the material origin- 

ally included in the suthor’s ‘Practice of 

Sytviculture” considerably extended. To some extent, 

the outline follows European standard works. A 

noteble departure, which in connexion with the 

United States is comprehensible, is that 

neer one half (117 out of 247 pages) of 

the book (Chapters viii-xiii) is devoted to forest 
fires, their suppreasion, control and, so forth. 

In the minds of some American authors, there 
would appear to be doubt as to the borderlands 
separating different branches of forestry science. It 
is, of course, obvious that to a varying degree they 
must run the one into the other. It is therefore all 
the more necessary that the writers of text-books 
should reach as clear an understanding as possible in 
this matter. 

Surely since the work in question is entitled 
‘Forest Protection” ib was unnecessary for the author 
to write in his preface “This book is not intended to 
be an engineering or administrative manual for any 
of the phases of forest protection”. The tramed 
forester will understand the meaning underlying 
these words, but in the ‘case of a book for the student 
of forestry they appear out of place. 

The book is not illusttated. It is to be hoped that 
in a subsequent edition the author will supply this 


eae neni Gar 


with an elementary knowledge of algebra and 
trigonometry. The foundation is well laid in the 
earty chapters, which are devoted to a full and lucid. 


will, as the authors point out, “leed to a much better 
comprehension of the essential prinomples of the 
calculus”. There follows a rigorous development of 
the standard results connected with the differentia- 
tion of functions of a single variable, leading to a 
consideration of the chief properties of infinite series 
and their convergence, maxima and mmima, implicit 
functions and changes of variables. The latter part 
of the course is devoted mainly to the applications 
of the principles of the differential caloulus to geo- 
metry, and, in the selection of the examples, a careful 
consideration has been given to the needs of students 
not only of pure mathematics, but also of engineering 
and the natural sciences. 

The text throughout is rigorous, lucid and up to 
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date and is well illustrated both by clearly drawn 
diagrams and akilfully chosen exercises. 


Exposés de Physique atomique expérimentale 
6: Spectrographie de Masse; les Isotopes et leurs 
Masses. Par Louis Cartan. (Actualités scientifiques 
et industrielles, 550.) Pp. 91. (Paria: Hermann et 
Oie., 1937.) 20 franos. 

HE suthor’s own researches in the field, covered 

by this volume enable hm to discuss with both 
brevity and thoroughness the technique and resulta 
of the new spectrometry and to show their bearing 
on such questions as the energy and stability of the 
nucleus. The first part treata of the mases and the 
methods and instruments used in measuring them, 
from that of Aston of 1927 to the double-foousing 
ones of the present day. The second deals with 
isotopes, including those of artifloial radioactive sub- 
stances, their detection and measurement, and the 
third with the principal numerical relations, such as 
that of the mass to the charge of the nucleus, and 
the even and odd law, which have been discovered 
among the 260 isotopes at present known. The 
volume is well supplied with plates, figures, numerical 
tables of resulta, and a bibliography brought well 
down into 1987. 


Physics for Technical Students in Colleges and 
Universities 
edition. "Pp. xi+807. (New York and London: 
MoGraw-Hill Book Co., Ino., 1987.) 24s. 

‘HIS is the third edition of the author’s book and 

shows the result of long teaching experiance in 
American oolleges. The entire ipt of the 
new edition has been carefully revised by the author 
and his engineering colleagues; and many new 
diagrams and problems have been introduced. The 
superiority of the metrio system is recognized, but 
the British engineering system, in which the ‘slug’ ig 
the unit “of mass, is frequently used and is recom- 
mended, to students. It may be pointed out that 
Henry Cavendish, who weighed the earth, was a 
younger son of Lord Charles Cavendish, and is not 
correctly described as ‘Lord Cavendish’. The chapters 
on rotary motion and on uniform circular motion 
deserve special commendation, and the whole book 
should serve its purpose admirably. 


Herausgegeben von Prof. Dr. Emil Abderhalden. 
Lieferung 467. Abt. 5: Methoden sum Studium 
der Funktionen der einzelnen Organe des tierischen 
Organismus, Teil 10, Heft 7. und 
vergleichende Physiologie. Pp. 1285-1474. (Berlin 
und Wien: Urban und Schwarzenberg, 1938.) 18 
gold marks, 

HIS section contains articles on light-sources 

for physiological purposes and on methods of 
Measuring and recording electrical changes by M. 
Wreechner, on the mechanical ` disintegration of 


tissues by M. Behrens and on Shremiopreniue 
analysis by A. Winterstem. 
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The . Swanscombe Skull* 


i view of the importance of the discovery in 
1985 and 1936 by Mr. Alvan T. Marston of 
two bones of a human skull, associated with 
implements of Acheulean type, in Pleistocene 


gravels of the Barnfield pit, near Swanscombe, , 


Kent (ses Natura of Ootober 19, 1935, p. 637, 
and August 1, 1986, p. 200), a research committee 
was appointed by the Royal Anthropological 
Institute in 1937 to examine and report on the 
discovery in all its aspects. Further excavation 
was carried out on behalf of the Committee by 
Dr. M. Aylwin Cotton of the Institute of Archmo- 
logy, the cost being borne by a grant of £50 made 
by the Council of the Royal Society. Publication 
of the report has been assisted by the Trustees 
of the British Museum. 

The findings of the Committee are based upon 
reports by specialist members of the Committee, 
which appear as chapters, ten in number, in the 


report, and following & general description of the. 


site, deal respectively with geology, paleontology, 
archsology, including an account of the further 
excavations contributed by Dr. Cotton, correlation 
of the deposits, the general features of the bones, 
their form, and the endocast of-the brain. 

The Barnfield pit, which is situated about half 
a mile to the north-west of Swanscombe, between 
Dartford and Gravesend, has long been famous as 
a rich source of the implements of palwolithio man 
and of the remains of Pleistocene mammals; but 
no human skeletal remains had been found pre- 
viously. This is also the first occasion on which 
human remains have been found definitely in 
association with an Acheulean industry not only 
in Britain, but in Europe generally. 

The deposits belong to the Boyn Hill or 100-ft. 
terrace of the Thames. A uniform stratification 
makes it possible to recognize local sub-divisions, 
in sequence from above downward, of upper 
gravel and hill wash, upper loam, middle gravel 
and sands, lower loam, and lower gravel. The 
deposits lie in a channel, running from west to 
east, cut in the chalk and Thanet Sands. A sub- 
sidiary channel, or possibly scour, containing false- 
bedded gravel, has cut down through the lower 
middle gravels through the lower loam to the 
lower gravel. The two oranial fragments were 
discovered in an obliquely bedded gravel in this 
subsidiary channel. This seam is the lowest 
member in a series of eight similar seams between 


the lower middle gravel and the upper middle 
gravel series. The bones are unquestionably 
indigenous to the series. 

The fossil mammalian remains, of which the 
examination by Mr. M. A. C. Hinton is not yet 
complete, include, acoording to a tentative 
identification, Elephas antiquus, Rhinoceros hemi- 
toechus, Bos primigenius, Dama clactoniana—a 
species at present known only from Britain—and 
Equus cabaliue—s fauna predominantly of a wood- 
land type, and of an interglacial facies. 

A report on the stone industries by Mr. C. F. C. 
Hawkes, with the co-operation of Dr. K. P. 
Oakley and Mr. 8. Hazzledine Warren, enters into 
a detailed analysis of the-content of each stratum. 
This analysis is of importance not only as fixing 
definitely the place in the cultural series of the 
implements associated with the human remains, 
but also for its examination of the attribution 
suggested by Mr. Marston of the industries of 
the lower and lower middle gravels to the Chellean, 
or Abbevillian mdustry, as it is now termed. 

The cultural succession, as determined by the 


report, definitely rules out the Abbevillian attribu- 


tion, assigning the industry of the lower gravels to 
Clactonian II, but somewhat prior to Clactonian II” 
of the.type site. The lower loam is sterile, such 
implementa as it contains showing evidence of 

, and evidently having sunk through. 
The industry is still Clactonian, though of a some- 
what more advanced type than that of the lower 
gravels. The industry of the lower middle gravels 
is characterized by the number of hand-axee. It 
was formerly (1912) denominated “Chelle or a 
transition to St. Acheul” ; but it is here assigned 
to Karly Middle Acheulean, the Acheulean IIT of 
Breuil ; while the large number of flakes may be 
classed as flake-products of the same Acheulean 
industry. A small proportion utilized still repre- 
sent the Clactonian tradition. 

Mr. Marston here also assigned certain of the 
hand-axes to the Abbevillian on the ground of the 
crudity of their workmanship ; but it is pointed 
out that ocrudity is not necessarily an indication 
of relative age, and that the industry must be 
taken as a whole, when its essential unity appears 
as entirely of the Karly Middle Acheulean. ° 

The industry associated with the skull frag- 
ments is regarded as belonging to exactly the same 
culture as that from the lower gravels. Above 
the oblique seams of gravel, in* which the seam 
containing the skull fragmenta is the lowest, the 
channel is filled by a stratum of gravelly silt, over 


188 


which the upper middle gravel series continues in 
the form of horizontally bedded yellow sands, 
covering the channel and the lower middle gravel 
surface flanking it. These deposits are not rich 
in implementa, and nothing suggesting an advance 
in human material oulture . has been recovered 
from them. The yellow sands are uniformly sterile 
and the skull layer is thus well insulated against 
conflation with any subsequent oultural develop- 
ment. ‘This is reinforced by the upper loam 
which again is sterile; and only from the top 
surface have any further implements been obtained. 
Such flakes and hand-axes as are yielded by the 
upper loam show that at this stage the culture 
prevalent at Swanscombe was still Acheulean. 
Some advanoe is suggested by ‘sub-cordate’ or 
‘sub-ovate’ types; but they have never yet been 
found im situ in the Barnfield pit. A sign of real 
innovation are the primitive ‘tortoise’ oores 
associated with hand-axea in Rickson’s pit, in 
which the earliest stage of the Levallois industry 
has been recognized. The whole evidence from 
the overlying strata oonfirms the inviolable 
association of the skull with a pure Karly Middle 
Acheulean industry, which already, on the evidence 
of the artefacts alone, had been assessed by Breuil 
as Acheulean MI. 

Dr. K. P. Oakley discusses the correlation 
of the deposits. The gravels of the 100 ft. terrace 
must be diagnosed as interglacial and as younger 
than the Lower Chalky Boulder Clay. This is 
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supported by the fauna and the glacial erratics. 
From the geological and archwological evidence no 
doubt can arise that the middle gravels are older 
than the main Combe Rock stage. If the industries 
correspond with Middle Acheulean DI, in the 
Somme Valley Middle Acheulean is assigned to the 
Mindel-Riss interglacial, and it would seem that 
the middle gravels at Swanscombe must also be 
regarded as belonging to that period. 

The anatomical and anthropological characters 
of the skull have been examined by Prof. W. E. 
Le Gros Clark and Dr. G. M. Morang. The frag- 
ments found are the occipital and left parietal. 
Both are nearly complete and articulate perfectly. 
The individual to whom the bones belonged was 
probably female and died in her early twenties. 
In two respects only do they show any significant 
difference from a modern skull of Homo sapiens, 
namely, in the unusual breadth of the oocipital 
bone and in the thickness of the bone. The endo- 
cranial cast shows no feature whioh serves to 
differentiate it from the endooranial cast of modern 
human skulls. The series of measurements fall 
well within the range of the modern human female 
skull. The estimated cephalic index is in the 
neighbourhood of 78 and the oranial capacity 
1,325 o.c., which would be unexceptionable in a 
modern female skull. The missing parte of the 
skull, however, might have been so formed as to 
provide olear evidence of differentiation from 
modern man. 


McDougall’s Experiments on the Inheritance of Acquired Habits 


[ie & series of papers extending over a period 

from 1926 until 1938, Prof. William McDougall 
brought together evidence which led him to sup- 
pose that the hypothesis of Lamarck concerning 
the inheritability of acquired ‘characteristics is 
substantially correct. 

In designing his experiments, McDougall kept in 
mind two principles which previous investigators 
have overlooked. . These are, first, that “the 
adaptation investigated should be achieved by 
the intelligent purposive efforts of the organism 
concerned”, and, second, that it should be of 
such a nature that slight degrees of adaptation 
should be measurable, for it has already bean 
ahown by ‘Lamarok’s opponents that aoquired 
characteristics are not transmitted as “‘perfected 
wholes of structure or function’. Henoe, if 
Lamarckian transmission is to be found at all, 
it should be loeked for as some “slight increase 
of facility in the acquisition of the modification 
acquired by the parent”. Many generations would 


probably be necessary, therefore, before any very 
marked changes appeared. 

White rata were chosen as subjects for this 
experiment since it was possible to obtain an 
initially pure strain (Wistar), and since the breed- 
ing habits of rata allow a large number of genera- 
tions to be studied in a reasonable length of time. 
A preliminary experiment showed deterioration in 
performance with successive generations, due, 
apparently, to an imoreasing fear of electric shock. 
The final form of the experiment, therefore, was 
designed to develop such a phobia. To this end, an 
apparatus was constructed consisting of three parallel 
alleys, the central one serving as an entranpe and the 
outside ones as exits to a platform. The apparatus 
was filled with water, and the motivation was 
escape from the water to a dry platform. Of the 
two exit alleys, one, the shocked pathway, was 
brightly illuminated while the other, the free path- 
way, was kept dim. The task confronting the 
animals, therefore, was to escape from the water 
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bright being punished by an electric shock of 
tetanixing strength. The strength of the shock 
was varied from animal to animal to obtain this 
behavioural effect with all of them, and tetanization 
lasted for three seconds. To avoid position habits, 
the ‘correct’ alley was alternated from left to right 
of the central. This alternation technique, how- 
ever, allows no control of any alternation habita 
adopted by the rate. Rata were placed in the 
apparatus in batches of about six at a time and 
were given jx trials daily. The primary measure 
of any Lamarckian inheritance was the total 
number of errors made in reaching a criterion of 
mastery of twelve successive errorless trials, 
though note was also taken of any pre-training 
preference for the dim path. 

MoDougall’s conclusions rest, in the main, on 
the results obtained with three groups, of rate, an 
experimental group (or Tank group), a control 
group, and an experimental group obtained by 
adverse selection from the control stock. The 
Tank rata were originally obtained from Wistar 
stook, and subsequent generations were obtained 
by mating trained members of this stook according 
to a random selection. The only conscious selection 
of breeding stock was in the rejection of obvious 
runts. The control stock does not show the same 
continuity and inbreeding. MoDougall’s early 
intention was to use half the original Wistar stock 
as controls and breed from members trained in 
some task other than that of the experimental 
group. This stock, however, seems to have been 
abandoned, and subsequent controls were obtained 
direct from the Wistar Institute, or, in some cases, 
from other laboratories. The adversely selected 
experimental group represents an attempt to 
balance any unconscious favourable selection in 
the Tank rate by breeding from the worst animals 
in each generation. 

The results with the Tank rate show a progressive 
improvement from generation to generation, until 
by the thirty-fourth, the average total number of 
errors per rat had decreased from an estimated 
120 for the first generation (MoDougall’s records 
are incomplete before the fourteenth), to 36 for 
the thirty-fourth. This improvement in error 
godres seems to be correlated with an increase in 
timidity, cautiousness or hesitancy. ‘Normal’ 
learning shows an initial period of rapid, chance 
reactions, followed by a pre-solution period of 
heaitancy with oscillations from one exit to the 
other. This hesitancy developed earlier in the 
training period with successive generations of Tank 
trained rats, and is regarded as the probable cause 
of the decrease in errors. The adversely selected 
stock similarly show a very marked improvement, 
the total average error decreasing from 215 to 43 
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in fourteen generations. However, the control 
groups also show a decrease in errors. Groups 
obtained from Wistar stock in 1926, 1927, 1930 
and 1932 abow a decrease from 149 to 102. Ad- 
mittedly, this decrease is by no means as large 
as those of the experimental groupe, but neither 
the number of generations tested nor the environ- 
mental conditions of the groups are at all oom- 
parable. McDougall interprets the improvement 
in the control groups, which had had little contaot 
with his laboratory and whose only relation with 
the experimental groups was that they too were 
Wistar rats, a8 indicating a probable improvement 
in the entire Wistar stook, for reasons which he 
is unable to suggest. The possibility that there 
was an improvement in his experimental technique 
should also be taken into account. 

McDougall’s experiments have been repeated by 
Crew and Agar, neither of whom have obtained 
any evidence of Lamarckian inheritance. Both 
thege. experimenters have attempted to duplicate 
MoDougall’s apparatus, but have changed the 
procedures somewhat to obtain what they oon- 
sider to be more trustworthy results. Thus, Agar 
standardized the strength and duration of the 
shock, and abandoned McoDougall’s group method 
of experimenting in favour of the more usual 
individual trials. Crew, on the other hand, retained 
the group method and used MoDougall’s tetanizing 
criterion of the strength of shook, but introduced 
marked changes in training, giving his animals a 
hundred trials before the introduction of shook 
instead of McDougall’s six. All these changes, 
however, though likely to produce marked changes 
in the rate of learning of any given group of rats, 
should be relatively unimportant in producing 
different rates of learning in successive generations, 
provided the same technique is rigidly adhered to 
throughout any given experiment. 

Explanations of McDougall’s resulta as due to 
variations in the strength of shock used imply a 
gradually increasing strength with successive 
generations. Binoe there is no evidence either that 
such a gradual increase did take place, or that the 
rate of learning is affected by such small variations 
as would be necessary with each generation to 
keep within the limits of variation admitted by 
MoDougall, such explanations cannot be regarded 
as satisfactory. 

Other criticisms have, in the main, scoepted 
McDougall’s technique as sufficiently consistent 
throughout the experiment, but have endeavoured 
to explain his results in terms of factors other than 
that of the inheritance of acquired characteristics. 
One obvious criticism, advanced by Sonngborn and 
Agar. and examined by Crew, isethat MoDougall 
unwittingly selected the brightest animals in his 
experimental group for breeding. That this is 
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possible in apparently random selection is known 
to everyone who has worked with animals for any 
period. However, Crew was satisfied that in his 
case there was no such favourable selection and 
thinks it unlikely, therefore, thai there would be 
in McDougall’s experiment, -and, furthermore, 
McDougall specifically controlled for such selection 
in his group of adversely selected animals. The 
faot that these animals also gave evidence of 
increased facility with successive generations 
makes it relatively unimportant whether or not 
there was favourable selection in his Tank rata. 
Both Agar and Crew have oriticized MacDougall 
for failing to maintain adequate control groups in 
his experiment. Agar pointa out that over a long 
period of intensive inbreeding there may be pro- 
gressive changes in the general constitution of the 
animals, and that such changes might facilitate 
the performance of McDougall’s task. Since all 
these experimenters agree that less vigorous 
animals learn more quickly on this task, this 
criticism may be valid. MoDougall states in 
duswer to it, that he obsarved no such progressive 
change, but the only really satisfactory control 
would be the maintenance of a group from the same 
original stock, subjected to the same laboratory 
conditions, and inbred in a similar manner. 
Crew criticizes McDougall for not having main- 
tained adequate pedigree charts, so that he is 


unable to say which of his original stock are- 


represented in his later generations. Crew's 
analysis of his pedigree and record charts led him 
to postulate tho existence of ‘quick’ and ‘slow’ 
rats, ‘quicknesa’ being a Mendelian dominant and 
‘slowness’ a recessive. On these grounds, he ex- 
plains the improvement in the average number of 
errors per rat in MoDougall’s experiment as show- 
ing merely an increasing number of ‘quicks’ per 
generation. As he further states that a ‘quick’ 
may make a poor soore owing to the action of 
numerous chance factors, adverse selection may 
reult in a heterogeneous group of ‘slows’ and 
latent quicks’. If now unconsciously favourable 
selection is exerted, the ‘latent quicks’ may be 
chosen for breeding, and hence a decrease in 
average errors could be expected. While it may 
be that rata do differ in some general factor, 
especially in some such factor as ‘photo-phobia’, 
Crew’s explanation of the resulta of MoDougall’s 
adversely selected group seems somewhat im- 
probable, particularly as ‘latent quiaks’ keep 
appearing for fourtean generations. 

None of these experimenters seem to have con- 
sidered the work of Tryon in breeding ‘bright’ and 
‘dull’ strains as measured by maze performance, 
or Krechevaky’s analysis of these strains. 
Tryon has bred rats selectively according to their 
ability on the California automatic maze, and, in 
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& very carefully controlled experiment, bas shown 
clearly that the offspring of ‘bright’ parents con- 
tain more ‘brights’ than ‘dulls’, and the offspring 
of ‘dulls’ more ‘dulls’ than ‘brighta’. The interest- 
ing point here in connexion with Lamarckiam 
inheritance, however, is that both strains, ‘dulls’ 
as well as ‘brights’, became progressively better 
at learning this maze. Tryon inalines to the belief 
that increased vigour was responsible for the im- 
proved performance, but admits the possibility of 
Lamarckian inheritance. 

Krecheveky has analysed the performance of 
these strains on various problems, ‘and has con- 
cluded that they do not differ in any general 
factor; that is, ‘brights’ are not ‘brights’ on all 
problems, but rather that the differance is one of 
specific abilities. ‘Brighte’ are good at maze 
problems because they utilize ‘spatial hypotheses’ 
almost entirely, that ia, their reactions are governed 
by spatial cues, while the ‘dulls’ use primarily 
visual hypotheses. This penalizes them on a maze, 
but might assist them in any brightness disorimina- 
tion test. On McDougall’s test, one would assume 
that Tryon’s ‘dulls’ would: be Crew’s ‘quicks’, 


-because they would be ‘photo-phobio’ and would 


react on a basis of the differential illumination of 
the two paths, while the ‘brighta’ would more 
readily adopt spatial hypotheses such as position 
or alternation habita. 

The position regarding Lamarckian inheritance 
of acquired habits, on the basis of those experi- 
ments with rata, seems to be as obscure as ever. 
McDougall and 'Tryon have obtained evidence of 
an increased facility on a specific task with 
successive, trained generations ; Crew and Agar, 
under conditions resembling MoDougall’s, have 
obtained no such evidence. The reasons for this 
discrepancy are not clear from the published 
accounts. It may well be that faults in the experi- 
mental techniques are responsible, and that this 
particular technique will not give trustworthy 
resulta concerning inheritance. 

McDougall’s task is open to criticiam on two 
lines: (1) that an svoidance habit is not really 
suitable for an inheritance problem, since avoidance 
reactions are closely knit with euch innate factors 
as fear, timidity, eto., the inheritance of which 
may certainly not be Lamarckian; and (2) that 
it provides a very untrustworthy measure of 
learning ability. All the experimenters who have 
used it comment on the large element chance plays 
in producing behaviour which meeta the criterion 
of learning adopted. Crew, in faot, states that 
thirty-nine of his animals never received a single 
shock, and, therefore, obviously cannot have 
earned’ the differentiation. Others may satisfy 
the criterion merely by adopting an alternation 
habit which happens to coincide with the alternation 
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of the ‘correct’ alley. If they get ‘out of step’ 
they may then make 100 per cent errors. That 
such an occurrence is possible betrays a poor 
experimental technique, and raises serious doubts 
as to the validity of any resulta obtained with it. 
Furthermore, the practice of allowing animals to 
eacape by the ‘wrong’ alley, differentiating it as 
an error merely by the presence of shook, is poor 
from the point of view of speed of learning, and 
trustworthiness of results. Apart from the chanoe 
factor as to when and how often the animal 
encounters both conditions of escape-shock and 
escape-no-sh8ck, a violent shock can produce 
marked neurotic symptoms, which may result in 
purely random activity, or may, in some oases, 
result in a stereotyping of the error. Crew, in fact, 
gives a vivid description of violent, emotional and 
purely random activity lasting for as long as a 
hundred trials resulting merely from one violent 
shook. 

Without enumerating more of such experimental 
artefacts here, it is obvious that trustworthy 


Obituary 


Dr. Calvin B. Bridges 
‘HE untimely death of Dr. Calvin B. Bridges, of 
the California Institute of Technology, on 
December 27, a fortnight before the fiftieth anniver- 
sary of his birthday, will be deeply mourned by the 
many who appreciated his work and his personality. 
One of the foremost in the iconoclastic work of 
creating the modern science of genetics, in the place 
of what passed as the ‘classical’ points of view in 
that fleld, Bridges was notable also ag one who 
approached the wider problems of life in ae spirit as 
rationalistic and as unfettered by traditional dogma 
as that in which he dealt with his own speciality, and 
although he held no teaching positions, his influence 
in the suffusion of this attitude was considerable. 
Bridges was brought up in a amall town in the wilds 
of Northern Lake Champlam, in a family of very 
moderate means, of pre-revolutionary American stock 
(including even an American Indian strain). At 
Columbia College he naturally gravitated into scien- 
tiflo lines and, although he was hampered by the 
need of earning money while studying, both for the 
support of himself and, very soon, of a family, his 
initiative and ability won Him in 1910, while yet an 
undergraduate, a position as personal assistant to 
Prof. T. H. Morgan in the work which the latter 
was just beginning on Drosophila melanogaster. 
Bridges’ chief task here was to look for and test 
mutations, and practically his entire career has been 
an expension of this work, in which he quickly 
became the leader. Almost immediately the work 
proved to be the beginning of a new trail. It became 
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comparisons between successive generations would 
be a very hazardous task where chance factors can 
have so marked an effect on the rate of learning. 
Future research would do. well to use a more trust- 
worthy task, and to control not only the constitu- 
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Bridgee’ passion to follow out this new trail logically 
everywhere it led, and to work and rework it until 
it became a broad highroad with many branches, 
opening up hitherto unsuspected territories. Often 
the results thus arrived at were in conflict with older 
beliefs, based on leas exact evidence, and in ruthlealy 
brushing aside the latter he naturally aroused the 
opposition of those who could not abandon the older 
modes of thought. 

Bridges carried out the same kind of process in 
regard, to the more general problems of the time and 
in his own personal living, thereby suffering consider- 
able misunderstanding and antagonism on the part 
of othera, which hampered him in the pursuit of his 
profession. But he always remained true to his own 
concepts and ideals and did not dissimulate. His 
open designation of himself as “atheist” in ‘Who's 
Who in America” and his opposition to the invasion of 
the Soviet Union by the Allies shortly after the Great 
War illustrate his uncompromisingness where his 
theoretical convictions were cancerned, and his lack 
of faith in prevailing doctrines and institutions. In 
place of the latter, however, he substituted an ardent 
belief in the success of future human co-operation, 
in matters social and ecanomic, and in the radical 
application of physical and biological science, in- 
cluding genetics, to human affairs, 

Through the remarkably energetic and methodical 
character of his acientiflo work, including" such an 
apparently trivial but effectively revolutionary change 
as the introduction of the binocular microscope for the 
examination of Drosophila material, he succeeded in 
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finding considerably more spontansous mutetions than 
all other Drosophila workers together. He made it his 
duty to determine the place, in the genetio scheme, of 
all the changes which he found, and continually to 
refine upon the conceptual system which they con- 
stituted and which, as his work helped to prove, 
represented the actual material plan of the germ 
plasm. It was in the course of this systamatic testing 
that he happened, ane after another, upon that series 
of unuscel cases which proved to be, not mutations 
in individual genes, like the rest, but abnormalitiea 
of whole chromosomes, of ocbromosame parte, and of 
entire seta of chromosomes, and which served as the 
starting point of most of our modern knowledge of 
‘chromosome mutations’. 

The first of these great contributions of Bridges 
to genetics was his discovery of non-disjunction, first 


of the sex chromosomes (1913, 1916) and later of the. 


fourth (1921), together with his warking out of its 
mechanism and of its cytology. It was the striking 
visual demonstration of the chromosome theory of 
and along with him many other sceptics, of the truth 
of this theory as a whole. But at least equally 
importent, in its actual pushing forward of our 
genetic knowledge (as distinguished from the oon- 
firmation of things for which cogent evidence really 
existed already), was his discovery and working out 
of cases of deficiency (1915, published 1917, ef sq.) 
of a of a chromosome, and of the first trans- 
location (1918, published 1919, et seg.). His discovery 
of triploids (1921), with ite proof of the then disputed 
idea that sex determination depends upon the relative 
doses of interacting genes, opened up new chapters 
in our understanding not only of sex determination 
but also of the manner in which genes m general 
exert their effects. While in the interpretation and 
in the planning of the attack on all these cases he 
enlisted the forces of the whole group of Drosophila 
workers, his initial discovery of the cases, his recogni- 
tion of the fact that their peculiarities were such as 
to make them worthy of special studies, and his 
exemplary prosecution and presentation of these 
studies themselves, were direct resulta of that com- 
bination of amiduity end intelligence, of method, of 
painstaking attention to detail, and of followmg up 
all clues to their logical conclusions, which always 
characterized. Bridges’ manner of working. 

In recent years, applying this same meticulousness 
to the cytological investigation of the giant (multiple) 
chromosomes of the salivary glands, the possibilities 
of which had been revealed by Painter (1983 et seq.), 
Bridges, working with renewed vitality on this new 
branch of the old trail, succeeded in developing 
amazingly upon the technique and the exactitude 
af the reaults ; he invented (independently of Koltxoff) 
the ‘polytene’ explanation of these chromosomes, and 
made the important discovery that the remains of 
‘duplications’ produced in past evolution by & process 
of abromosome breakage and reattachment of parts, 
similar to that,cocurring in observed translocations, 
could still be detected by direct observation in the 
ahromosomes normal to the species. This, and the 
gathering together and systamatization of the multi- 
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tudinous extant material on Drosophila mutations 
and technique, in the ‘Drosophila Information 
Service”, constituted the invaluable work upon 
which he was still engaged at the time of his death. 
Bridges suffered more than most men of science 
from the hardships attendant upon the following out 
of new trails of thought and action both in his 
soientifis work and-in general. But, though in a 
sense single-minded, he preserved his early freshness 
of attitude, boyish enthusiasm, sunniness of character 
end friendliness. He did not let scientific rivalry 
interfere with his personal friendahipe. and threw him- 
self into them whole-heartedly and without suspicion. 
Oombined with calculation, he preserved a charming 
naiveió. He was most patient and kind in helping 
leas advanced workers. He was engrossed in his 
work to a point of absent-mindedness which became 
a byword to others. His personality was such that 
it is likely to pass into legend. But his work will 
undoubtedly form a solid indestructible part of the 
baaic structure of all future biological science. 
H. J. MULLER. 


Mr. M. A. Phillips 
Mr. Mowracgu Ausmo Puurs, the well-known 
lecturer on natural history subjects, died on January 
11, aged fifty-nine years. Hoe had been for many 
years associated with the British Museum (Natural 


, History) where he acted as a deputy guide-leoturer. 


Originally he assisted the late Mr. J. H. Leonard, 
the first official guide-lecturer to be appointed at the 
Museum, and after Mr. Leonard’s death in 19381 he 
carried on the whole of the guide work until the 
appointment of the second official guide-lecturer, 
Mise Mone Edwards, in October 1932. From that 
time onwards, Mr. Phillipe acted as an auxilliary 
lecturer at the Museum, and was so engaged up to 
the close of last year, when ill-health caused him to 
abandon his work. In addition to lecturing in the 
Museum he had for many years been a well-known 
lecturer at schools, societies and fleld-clubs and 
travelled extensively in connexion with this work. 
In his lectures, Mr. Phillipa had a certain charm of 
manner which made even the dullest of subjecta 
attractive to his audience, whether it was a large 
audience at a ‘sit-down’ lecture or a small group of 
people in the Museum Galleries. 

Mr. Phillipe was educated at King’s Oollege, 
London, and was a fellow of most of the senior 
scientific societies, including the Linnean, Zoological, 
Geological, Geographical and Royal Entomological 
Bocieties; he was in addition a member of the 
British Ornithologists’ Union and was associated 
also with the Royal College of Organists, being an 
enthusiastic musician. | Guy DOLLMAN. 


Dr. ©. J. Gahan, keeper of the Departmant of 
Entomology in the British Museum (Natural History) 
during 1918-27, on January 21, aged seventy-seven 
years. 

Prof. A. Sauveur, professor of metallurgy in 
Harvard University during 1906-85, aged seventy- 
gix years. 
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News 


Co-operation Between the Nations 
Ox Friday, January 27, there was broadcast 
in the news bulletin in German sent out by the 
B.B.0., and again in the news bulletin in English 
later in the evening, an appeal, signed by eighteen 
leading men jm science, literature, the arta, and 
medicine in t Britain, to “men of good will 
who value the fruits of civilization” to join together 
to prevent the catastrophe of war. “A spirit of 
tmeasiness broods over the world”, the appeal began, 
and the peoples everywhere, while they know that 
warfare between modern States can brmg no final 
see the armaments of the nations ever growing. 
Tt is time for men to break down the artificial barriers 
of hatred by which they are in danger of being 
divided, and “‘to speak across the frontiers to those 
who feel as they do”. The appeal concluded : 
‘We appeal above all to leaders and people in the 
great German. Reich to use those great gifts by which 
they have for centuries enriched our common heritage 
in all flelds of human knowledge and activity and to 
join with us in a supreme effort to lay the spectre 
of war and enmity between nations, and in a spirit 
of free and willing co-operation, by which alone can 
their needs and ours be satisfled, to build with us a 
better future so that we may not only preserve 
civilization but hand it down to our children enhanced 
by our experience”. 


Tua signatories of this dignified appeal were : 
Lord Willingdon, Lord Derby, Lord Dawson of 
Penn, Lord Horder, Lord Macmillan, Lord Stamp, 
Mr. Montagu Norman, the Right Hon. H. A. L. 
@isher, Prof. G. M. Trevelyan, Lord Eustace Percy, 
Jir Michael Sadler, Dr. Vaughan Williams, 8ir 
William Bragg, Sir Arthur Eddington, Sir Edwin 
Lutyens, Sir Kenneth Clark, Mr. John Masefield, 
and Lord Burghley. While the real effect of the 
yppeal, through the medium of the broadcast word, 
will never be assessed, it cannot be doubted that 
t will contribute to the promotion of that inter- 
iational good will which all right-thinking men must 


National Service in Great Britain 

Tra guide to National Service which has now been 
esued briefty describes the various civilian services, 
cach as sir raid precautions, police, fire services, 
vursing and first aid, for which volunteers are re- 
quired, and indicates those for which part-time 
raining in peace time is or is not required. Details 
are also given of the various branches of the armed 
‘orces for which recruits are required and how to 
oin. A Central Bureau is being established by the 
dinistry of Labour for men and women with pro- 
essional, scientific and technical qualifications who 
rould be prepared to undertake specialized work in 
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the event of an emergency. The provisional Schedule 
of Reserved Occupations includes such classes of 
scientific workers as becteriologista (25), chemists 
{21}, engineers (25), physicists (25), fram the age 
indicated, and in his mtroduction to the guide, Sir 
John Anderson expresses the hope that workers in 
such reserved occupations will fit themselves for 
part-time duties such as air raid precautions at their 
places of work. The guide and the schedule make it 
clear that the Government is fully alive to the im- 
portance of having available a record of men and 
women with scientiflo and technical knowledge. It 
is to be hoped that, should an emergency arise, the 
Government will see to it thet proper use is made of 
their services. 


The late Mr. S. H. Ray 

Tus ramarkable record of the late Sidney H. Ray 
as a student of the languages of the Paciflo, which 
Dr. A. O. Haddon reviews in his obituary notice (see 
Narprs of January 28, p. 149) is an outstanding 
achisvement of scholarship in adverse circumstances, 
which has few, if any, parallels in either fleld investiga- 
tion or academic study. Not only was Ray compelled 
to make the work for which he was peculiarly fitted 
by genius and temperament the secondary oon- 
sideration of his scanty leisure, but aleo he 
laboured in an unmapped field, in which the dif- 
culties would have taxed the energies and powers of 
concentration even of a student freed from all other 
preoocupetions. The tragedy of Ray’s career, how- 
ever, lay not so much in the conditions in which his 
studies were pursued, as in the fact, as he himself 
would have been the first to contend, that through 
lack of more adequate leisure so much of the unique 
linguistic knowledge he had acquired, and still more 
his reasoned conclusions and inferences from that 
knowledge, have been lost to science and the world. 
Many years ago, both the Bible Society and Ray’s 
employers, the London County Council, expressed 
amazed admiration at bis vast erudition, but even 
though the former was afterwards able to make use 
of his assistance, both bodies expressed regret that 
they oould not offer him the opportunity needed for 
the development of his powers. When a unique 
capacity for the advancement of knowledge such as 
that possessed by 8. H. Ray is brought to light, it 
is surely the duty of the community to see to it that 
it is not wasted,as undoubtedly it was to a great 
degree in this instance. 


Petrus Camper (1722-1789) . 

Tru Faculty of Medicine of thse “University of 
Groningen, in oollaboration with the Netherlands 
Journal of Medicine and the Netherlands Society for 
the History of Mathematical and Natural Sciences, 
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will commemorate in April next the one hundred 
and fiftieth anniversary of the death of Petrus 
Camper, physician, anatomist, obstetrician and artist. 
The name of Camper is perhaps now most frequently 
recalled in connexion with his contributions to the 
foundation of craniology as a scientific study. He 
was the first to make use of the facial angle—an 
invention apparently of the artist Diirer—as a factor 
in racial discrimination. The occasion is not without 
special interest to science in Great Britain, as it 
was during Camper's visit to London in 1748, through 
his association with Pringle, Mead and Pitesirmn, and 
his familiarity with the collections of Sir Hans 
Sloane, Collinson and others that his mterest m 
natural history was stimulated, if not actually 
aroused. Camper was born on May 11, 1722, at 
Leyden, where he was educated and took his degree 
10 philosophy and medicine in 1746. He afterwards 
held professorial chairs at Franeker (1750), Amster- 
dam (1755) and Groningen (1768), being appomted 
councillor of Bteate in 1787, two years before his death 
in 1789. He was among the most distinguished men 
of science of international standing of his day. Not 
only was he e fellow of the Royal Society of London, 
but also he shared with Boerhaave the then unique 
honour for a foreigner of membership of the Paris 
Academy of Sciences. His works, of which a collected 
edition was published in Paris m 1808, covered a wide 
field, ranging from the physical education of children 
to detailed studies in anatomy, physiology and 
natural history. Among his anthropological treatises 
were studies of the origin and colour of negroes, 
and on the variation of the facial angle in different 
races. 


Preservation of Wildfowl 


AN amendment put forward by the promoters of 
the Wild Birds (Duck and Geese) Protection Bull hes 
secured the withdrawal of the opposition, on behalf 
of shore-shooters, which has been holding up the 
Bill in the House of Commons, and it is to be hoped 
that it will now have a successful and rapid passage. 
The amendment provides separate close-times for 
wild duck and geese above and below high-tide 
mark; farther, the date of the period of prohibition 
of import of wildfowl will commence on February 1. 
This last is an extremely important feature of the 
Bill, for it stops the demand for duck caught in 
decoys on the Continent during the breeding season. 
The Bill, which is promoted by the International 
Committee for Bird Preservation (British Section) 
and has the full support of the Government, is part 
of a big international scheme to preserve the stook of 
wildfowl in Europe. The accumulation of adverse 
effecta of modern civilization is having a moat 
serious effect on wild duck and geese. Cold storage, 
facilities of transport, draining of land, development 
of arctio areas and over-commercialization by means 
of decoys are but a few of the factors which are 
depriving wildfowl of their nesting and resting 
grounds and causing their destruction on & vast 
scale. The shooting season is also admittedly too 
long in many countries. Sweden has already taken 
drastio steps by prohibiting all shooting in several 
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of its largest provinoes, Denmark and Germany 
have greatly restricted their shooting seasons 
and other European countries are alive to the 
necessity of action to safeguard the general stook 
of wildfowl before it is too late. The state of affair 
in America, where wildfowl have been reduced tc 
a perlousty low number, is only too gloomy an 
example. 
Engineering and Social Science 

In a recent address to the Manchester and Districi 
Association of the Institution of Orvil Engineers on the 
work of the civil engineer in relation, to social and 
international problems, Mr. R. D. Brown urged that 
engineers are no better qualified for statesmanship 
or politics than the medical man. the lawyer, the 
psychologist, the physicist or the parson. Enginoer-. 
ing science has nothing to do with solving the social 
economic and, political problems of mankind, and, the 
scientific and the political minds and methods o 
working have nothmg in common. While engineer 
should be mindful of their duties as citizens, they 
can only engage in politics of they are prepared t< 
give up engineering altogether and devote thei» 
time and energy to a new way of life. Mr. Brow 
is sceptical of the value of. the proposed Council œ 
Engmeers, and recommends rather that any mar 
of scienoe, whether an engmeer or not, who desiree 
to help in this matter to get into touch with the 
committee of the newly formed Division for th 
Study of the Social and International Relations o 
Science of the British Association. The committer 
will require all the help it can obtain, whether fron 
engineers, ahemists, biologiste, publicity experts o. 
others. Mr. Brown referred to the importance i 
thinkmg about such problams of divesting the mine 
of all prejudice, superstition and humbug, and o 
laying aside all preconceived political, social or racia 
notions. He considered the committee’s work migh 
prove to be the most important investigation eve 
undertaken by the British Association. 


Steel Manufacture in South Wales 

Tma project of & new steel works and rolling mul 
at Ebbw Vale in Monmouthshire designed on th- 
latest lines and moluding a hot strip rolling mill fo 
continuous production has aroused oconsiderabl 
interest. The size of the undertaking may be estimate 
from the fact that the plant cost about ten millio» 
pounds, and is designed to give an output of 600,00 
tons per annum of tin plate and sheet steel of th 
highest quality. The raw materials, coal and lime 
stone, are in the immediate vicinity and transpor 
facilities are good. The electrical part of the equip 
ment is very complete. The works have an installe+ 
capecity of 250,000 kw. and will consume appron 
mately 200 million units per annum, The Victori 
generating station of the former Ebbw Vale Cor 
pany has been largely reconstructed, but to provid 
the greatly Increased demand of the new plant a gri: 
supply at 132 kv. is brought from the Upper Boa 
power station, a distance of eighteen miles. Th 
supply of iron ore for the works is obtained fror 
Northamptonshire, and ample coal 18 obtainab? 
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from the neighbouring collieries. The coke oven plant 
ta designed to deal with 1,870 tons of coal a day. 
a complete by-produot recovery plant being provided, 
[he two blast furnaces have been entirely recon- 
structed, the output of each being increased to 8,500 
tons of pig iron. The molten iron from the blast 
€urnaces is taken direct to the steal works, but any 
surplus nob required at the moment is diverted to a- 
pig-oasting shop. The molten metal is first poured 
into a 1,400-tan mixer, where it is kept in a molten 
state until it is required to charge the furnaces. The 
molten steel is discharged from the furnaces at floor 
evel and is cagt into ten-ton ingots. 


River Control in Great Britain 
A BBOADSHHET issued by Political and Economic 
Planning (PEP) deals with the difficulties which 


the Ministry of Transport, the Electricity Oom- 
missioners, the Board of Trade, the Mines Depart- 
ment, the Home Office and the Development Com- 
missioners are concerned with different aspecta of 
water supply and the control of rivers in Great 


same forty-nine catchment areas which oover the 
gestor part of England and Wales, but the process of 
constituting and reorganizing drainage boards within 
catchment areas is not yet*oomplete. Navigable 
rivers are controlled mainly by 51 public bodies, and 
waterways are owned by the railways and 31 other 
companies, 

In tho even more important matter of water 
supply, there are sb present 783 local authorities 
and 50 joint authorities supplying, besides 286 cam- 
panies and 1,053 private proprietors. To secure 
farther rationalization and conservation of water 
supplies, nine regional advisory committees have 
been created, and e sub-committee of the Advisory 
Water Committes recently recommended that other 
committees should be created in the Greater Metro- 
politan Area, South Wales and the North-East. The 
possibility of damage to mains and reservoirs during 
air raids makes working agreements even more 
essential. The control of sewage presents yet another 
problem calling for co-ordination, while there are 
nearly fifty flehery boards concerned to prevent 
pollution of rivers, which may come into oonflict 
with the navigation authorities. Moreover, town and 
country planning schemes are required to prevent 
ribbon development along river banks and undue 
pressure to develop sites. It is suggested that the 
Thames Conservancy Board, which is both a oon- 
servency and catchment authority and has power 
over pollution and fisheries, is & model of what is 
required. How far it would be possible to entrust 
the general supervision of all water intereste to 
one central department ig & matter for discus- 
sion. 
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British Museum (Natural History) : Recent Acquisitions 
Tua Trustees have purchased for the Department 
of Mineralogy uncut crystals of topaz, sapphire, and 
& set of seven rough crystals of raby from Mogok, 
while cut stones are repreeanted by a good example 
of deep lilac-coloured kunsite and a remarkable clear 
yellow cassiterite, out from a stone from Uganda. A 
small diamond of considerable interest in the hi 
of diamond-mining has been presented by Sir Ernest 
Oppenheimer. It is the first diamond taken from the 
first of the Kimberley diamond mines—the Jagers- 
fontein—and was found by William Wreford Paddon. 
Dr. Stanley Smith, University of Bristol, has presented 
a specimen of natural coke showing columnar struc- 
ture, from & quarry near Oockfield, County Durham. 
The coke was formed where a coal seam had been 
burnt out by a basalt dyke. Miss Beatrice O. Corfo 
has presented to the Department of Botany more 
than three hundred paintings of Britiah flowers. 
The Department already possesses a number of Miss 
Oorfe’s paintings which were purchased some years 
ago. The paintings are artistic and at the same time 
botanically sound, and a number of them suitably 
adapted have been reproduced in the Museum series 
of botanical picture postcards. As a result of a short 
expedition to 8t. Lucia undertaken for the Museum 
by Mr. Harold E. Box, more than three hundred 
flowering plants and ferns were obtained chiefly from 
the higher altitudes of the mountains in the interior 
of the island. Unfortunately, Mr. Box’s visit coincided 
with the almost unprecedented rainfall of November 
last, and twenty out of twenty-eight days had to be 
spent in camp or indoors. 
Fisheries Research in Hong Kong 
Ar the recent meeting of the British Association 
in Cambridge, the president of Section D (Zoology), 
in & highly important address, directed attention to 
the fact that the British Empire as a whole is 
regrettably deficient in fisheries research and admin- 
istration. This is especially true of British territories 
in the Far East. In consequence, highly skilled and 
intensely industrious Japanese fishermen have in 
recent years been exploiting practically all the great 
fishing grounds of the Pacific region end i 
large quantities of flah at most of the principal flah- 
martkete—both Britiah and foreign—along the coasta 
of China, India, Philippines, Malaya and Dutch East 
Indies. It is highly ifyi therefore, to note 
that the University of Hong Kong recently has pub- 
lished & small handbook (“Common Marine Food 
Fishes at Hong Kong’. By G. A. O. Herklots and 
8. Y. Lin. Pp. 75. Hong Kong: G. A. C. Herklota, 
The University. nd. m.p.) written in both English 
and Ohinese, describing forty of the commanest food 
fishes landed at Hong Kong fish-markets. Each fish 
has been given its scientiflo name, Chinese name or 
names, and an English name—in some instances 
specially coined for this boak. This is followed by a 
brief but useful description accotnpanied by a black- 
and-white illustration, with notes en distribution, 
seasonal abundance, price and food value. At the 
end of the book are set out twelve Chinese and seven- 
teen European recipes for the cooking of fish dishes. 


196 


As a contribution to our knowledge of 
the food fishes of Hong Kong this book is most valn- 
able. It is greatly to be hoped, however, that it 
merely heralds the inauguration of a much more far- 
reaching and systematic study of the marine resources 
A ee ee 
under the auspices of the University; or, better 

still, by a specially built and properly equipped 
fisheries research laboratory. 


The Lighting of the Western World Fair 

Tum illumination of the San Francisco Panama- 
Paciflo Exposition of 1915 set a high standard in 
exbibition lighting which was for long unsurpassed. 
According to an article on the Golden Gate Exposition, 
which appeared in the Rlectrician of January 20, it 
Treasure Island m San Francisco Bay which will be 
opened on February 15. The gem-like appearance 
of the various buildings is mainly due to the use of 
an inexpensive insulating material called ‘vermiculite 
—an alteration of mica expanded by electric heat to 
fifteen to twenty times ita original size. Applied to wet 
stucco, vermiculite imports an antique finiah which 
scintillate with light. The sea wall and roadway 
lighting of Treasure Island is deaigned to be in keep- 
ing with the main project, and it ie cansidered that 
it will establish a new milestone in the history of 
illumination. Projectora concealed in troughs flood- 
light the walls in white. Cylindrical golden amber 
lanterns are spaced on approximately sixty-foot 
centres along the entire facade for roadway iluminas- 
tion and to break up the flatness of the, long lighted 
wall, Spectacular lighting has been arranged for the 
Courte of Pacifica and of the Seven Seas. The 
sculptured relief work consisting of submarine scence 
is painted with painta that ftnoreece under the ultra- 
violet light provided by concealed projectors from 
below. Nearly three hundred ultra-violet mercury 
floodlights, each of 100 watts capacity, are being used 
for fimorescoence effects on outdoor murals. More 
than two hundred underwater floodlighta are being 
installed, and altogether the outdoor lighting equip- 
ment comprises more than 10,000 unita. The mteriors 
of exhibition buildings are uniformly lighted by day 
. and night; they have no windows. At the high 
points of the main buildings a conceninated type of 
reflector is employed while at lowe pomte reflectors 
with layer spread are used. The total illumination 
of the 400 acre exposition site is estimated to require 
40 million kilowatt hours during the 288 days the 
fair will be open. 


Standard Television Terms 


Now that television broadoastmg has become a 
public service in Great Britain, it is very desirable 
that, so far as possible, standardized terms and 
definitions should be used in connexion with the 
technique of tbis subject. The British Standards 
Institution has already made some progrese in the 
matter in so far as the “Glossary of Terms used in 
` Electrical Engineering” (No. 205-1986) contains two 
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spectively. More recently, the Radio Manufadturers’ 
Association has given consideration to the desirability 
of television equipment manufacturers and television 
engineers using & common form of nomenclature. It 
has been decided that, so far as possible, the technical 
terms given in the sbove Glossary should, be used 
by manufacturers in their literature and m any 
instruction classes which they may operate. In 
addition, the Association! has compiled a list of titles 
which are recommended for use in working the 
controls of television receivers. Fourteen titles are 
Listed and described, and in so far as the modem 
receiver may have upwards of six controls 
directly accessible to the user, this seem to be 
a very sound recommendation. “It is understood that 
the R.M.A. hea communicated the above recom- 


‘mendations to technical institutes providing radio 


engmeering courses, with the view of securing ther 
0o0-operation towards the desired objective. 

Marine Engi ing Collecti 

HLM. Starioxmey Ovrom has recently published 
a new descriptive catalogue (price 2s. 6d. net) of the 
Marine Engineering Collection in the Science Museum. 
Nowhere else is to be seen anything like so large 
and representative a collection of marine engineering 
models, drawings, photographs, oto., as that ab the 
Science Museum ;, and & close study of this catalogue 
and the companion volume on history and develop- 
ment, will repay anyone with an interest in the 
subject. Nearly 400 exhibita are described clearly 
and acourately, and there are 15 plates. Among the 
illustrations are photographs of the engine built 
by David Napier in 1811 for Henry Bell's Come? and 
of one set of the main steam turbines of the Qusan 
Mary. Both these veasela were built and engined on 
the Clyde, but some of the most beautiful models in 
the collection are those of enginea built on the banks 
of tho Thames when the names of Penn, Seaward, 
Maudslay and Field were as widely known as those 
of the marine engineers of the Olyde and the ‘Tyne 
are to-day. In connexion with this it is perhaps 


Oomet, laid the foundation of the fine series of 
exhibits described in this catalogue of marme 
First-Aid Services and Air Raid Precautions 
For.ownye the recent transfer from the Home 
Office to the Ministry of Health of responsibility for 
approving the air raid precautions schemes of local 
authorities in respect of first-aid posta and ambulance 
services, the Minister of Health has forwarded to all 
local authorities responsible for such schemes and to 
every voluntary hospital an explanatory communics- 
tion (Circular 1764. H.M. Stationary Office. Id. net). 
There abould be at leasb one medical man, and if 
possible a trained nurse, in addition to the volunteer 
, in attendance at every aid post. An aid 
post should be attached, or be very close, to all 
hospitals which are to be used for the initial reception 
of casualties, and some of the smaller hospitals, 
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clinics, health centres, eto., might be transformed 
into aid posts. In some areas, it is suggested, the 
fixed poste should be supplemented by mobile units, 
which could give medical aid on the spot. Ambulances 
that may be required, the organization of ambulance 
services, and their personnel, are desaribed, as well 
as the use and training of women for ambulance 
driving. Finally, the Minister urges all responsible 
authorities to press on with their schemes and pro- 
posals without delay, and desires that an interim 
report be furnished by every ‘authority involved. 
The Placing of Children in Families 

Tua Advis@ry Cammittee of the League of Nations 
has issued a report upon this subject (“The Placing 
of Children in Families”. Geneva, 1988. Vol. 1, 
price 8s.; Vol. 2, price 5s. Messrs. Allen and Unwin, 
40 Museum Street, W.0.1). To begin with, the Child 
Welfare Committee of the League planned a survey 
on the placing of ghildren in families as part of its 
general inquiry into the treatment of neglected and 
delinquent minors, but it was afterwards decided to 
treat independently the whole problem of placing in 
families as a method of child care. The first volume 
of this report presents the principles accepted as 
underlying provisions for child care, the obarao- 
teristic features of the different systems employed 
in various countries, and the organization of social 
services to direct ‘placing’. Vol. 2 describes the 
various systems of placing children in families that 
are now employed in different parts of the world. 
Buildings for the Academy of Sciences of the U.S.S.R. 


A LARGA plaster-of-Paris model of the main new 
buildings of the Academy of Sciences of the U.8.8.R. 
is now on view at the Academy’s premises in 
Bolshaya Kuluzhskaya Ulitsa in Moscow. The build- 
ings were designed by A. V. Shchusev. The site for 
the buildings most favoured is on the Frunze Embank- 
ment of the Mosoow River. The'new buildings of the 
Academy, according to the plans, consist of: five 
blocks with a volume of 880,000 cubic metres. In 
the centre of the architectural ensemble is the main 
block for the presidium of the Academy. The hall 
is large enough to seat 2,000 persons. There are also 
four smaller auditorimms. Near the main hall are 
rooms for the demonstration of films and for broed- 
casting ; also a post and telegraphic offloe and an 
information bureau. A block has been set aside for 
the library and storage premises for fifteen million 
, volumes. On either side of the block for the presidium 
are buildings to accommodate two museums, one of 
which will be the Natural History Museum. 


The Food and Drugs Act, 1938 

Toa Minister of Health has issued a circular to 
local authorities and public analysts on the new 
Food and Drugs Ast passed last July, which comes 
into force next October (Ciroular 1755. HM. 
Stationery Office. 2d. net). This Act representa a 
great simplification of existing food and drugs law, 
some of which dates back to the sixteenth century, 
and opportunity has been taken to introduce, into the 
general law, provisions which have up to now been 
included only in Local Acts. Among new provisions 
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which will become enforceable are the registration 
by local authorities of premises used for the sale or 
manufacture of ice cream and the preparation or 
manufacture of sausages or preserved food. Ice cream 
vendors must have their names and addresses on 
stalls, carta and barrows, and this requirament may 
be extended to all or any foods by the local authority. 
Slaughterhouses and, knacker’s yards will all in future 
be licensed for limited periods only, and new require- 
ments are laid down as regards rooms, yards, eto., 
in which food is sold or prepared for sale. 


Earth Tremor in the Lipari Islands 

A 8TRONG earth tremor with epicentre near latitude 
88° 40’ N., longitude 15° 7’ E. occurred during the 
night of January 27 and lasted several seconds 
according to human experience. The shock damaged 
several buildings, but no casualties are reported. 
The depth of focus is uncertain, but is unlikely to 
have been at the surface, as the shock was experienced 
and caused some apprehension in Messina. Messina 
has been troubled by earthquakes on several previous 
occasions, including February 25, 1509, June 8, 1599, 
March 28 and April 9, 1780, February 5-March 28, 
1788 (six altogether), December 28, 1908, September 
8, 1805, and October 28, 1907. The one on December 
28, 1908, at 5 h. 21 m. was probably the most severe, 
nearly destroying Messina and Reggio, and causing 
the deaths of 77,283 people. On that occasion there 
were two epicantres in the Straits of Messina, the 
northerly one being the most important. The shock 
lasted 30 seo., caused sea-waves 88 ft. high at San 
Aleasio, and subsidences of 22-9 in. two miles south 
of Reggio and 28 in. within two miles of Messina 
harbour. 
The Chilean Earthquake 

Cann is one of the great seismically active regions 
in the world and part of the circum-Paciflo ring of 
instability. During the’ night of January 24, an 
earthquake which lasted according to human experi- 
ence for three minutes, shook an area greater than 
40,000 square miles embracing Talca and Ooncepcion, 
and caused the deaths of approximately 15,000 people. 
It was the most severe for twelve years in Chile 
and the most destructive of human life since Quetta 
(India) in 1935. The three towns of Chillan, Pailalleque 
and Parral are reported completely destroyed ; Con- 
cepcion, Talcahuano, San Rosendo and Los Angeles 
are severely damaged, and Talca, Angol, Lote and 
Curico damaged. At Talca the prison collapsed, fires 
broke out at the port of Taloahuano, the cathedral 
tower at Vaparaiso swayed dangerously, and half © 
Concepcion is reported in ruins. From the available 
macroseismic’ evidence the epicentre appears to be 
near lat. 87° 8. and somewhat to the east of long. 
78° W. The shock appears to have had .2 normal 
focal depth and to have caused some surface faulting, 
and the railway line is reported damaged in several 
places, includmg one pomt about 12 miles south of 
Talca. Two trains are reported derailed, 

CoĒxoararon has had an unfértumate history 
seismically, having been severely damaged on no 
fewer than six occasions: February 9, 1570, March 
15, 1657, July 8, 1780, March 25, 1751, February 20, 
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1885, and July 23, 1898. The last was the least 
severe, but the five others were all accompanied by 
sea waves. On February 20, 1835, Concepcion was 
utterly ruined. The sea waves were 28 ft. and more 
in height, causing damage even as far north as 
Fernandez (420 miles). On this occasion the coast 
was raised by 4—5 ft., though it afterwards subsided 
by half that amount. The epicentre on the present 
occasion is probably farther inland than on former 
occasions, a8 most damage appears to have been done 
to the east of Concepcion and no sea waves are 
mentioned. The most active epicentre for moderate 
shocks recently appears to have been lat. 88:0° 8., 
lang. 78+5° W., which is a little to the south-west of 
the one suggested in the present instance, though 
more precise information concerning this latter must 
await the records of seiamograms at observatories 
throughout the world. 


Announcements 

Pror. ABTHUR Conway, profesor of mathematical 
physics in University College, Dublin, has been 
appointed by the Pope a member of the Pontifical 
Academy of Sciences to occupy the seat left vacant 
by the late Lord Rutherford. 


Pror. P. G. H. Boswux1, who has just retired 
from the chair of geology im the Imperial College of 
Science and’ Technology, has been appointed emeritus 
professor of the College. 

Tum annual award of the Pittsburgh Section of 
the American Chemical Society has been made to 
Dr. George H. Olapp. The award, an alummium 
plaque suitably inscribed, is made imn recognition of 
outstanding service to chemistry in the Pittsburgh 
district. Dr. Clapp, who recently celebrated his 
eightieth birthday, directed, with Captain Hunt, the 
firm of Hunt and Clapp, which afterwards acquired 
the Pittsburgh Testing Laboratory. With Captain 
Hunt, Dr. Olapp was instrumental m bringing to 
Pittsburgh Charles M. Hall and in organizing the 
Pitteburgh Reduction Co., which is now the Aluminium 
Oo. of America. Dr. Olapp’s hobby is conchology. 


Bia Frank Ars, who bas just retired from the 
post of secretary of the Department of Scientific and 
Industrial Research (NaTurs, Jan. 14, p. 56), has 
' taken up an appointment with the Anglo-Iranian 
Oil Oo., Ltd., to advise on the company’s research 
and development work. 

AxN appeal will be broadcast from all national 
stations of the B.B.O. at 8.45 p.m. on Sunday, 
February 5, on behalf of UPAW (Universities 
Federation for Animal Welfare). This body differs 
from many having kindred objects in that ite member- 
ship is drawn from the universities and includes & 
number of distinguished men of science, particularly 
biologists. The appeal will take the form of a dialogue 
between “Fougasse”, the art editor of Punch, and 
the Hon. Harold Nicolson, M.P. 


THs sixth International Congress of the Technique 
and Chemistry ef Agricultural Industries will be held 
in Budapest on July 10-20. 

Exsorion to Beit Fellowships for scientiflo research 
will take place on or about July 7. Not more than 
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three fellowships will be awarded. Applications must 
be received on or before April 6. Forms of applice- 
tions and further information can be obtained from 
the Rector, Imperial College, South Kensington, 
London, 8.W. 


“A Scanprvavian Summer School in Norway and 
Sweden is being arranged by the Association for 
Education in Citizenship, to be held during August 
5-22. The party will stay in colleges at Bommersvik, 
near Stockholm, and at Syverud, near Oslo. Lectures 
in English on the political, economic and educational 
developments taking place in their respective 
countries will be given by Norwegian“and Swedish 
experts. Further information can be obtained from 
the secretary at the Association's offtoes, 10 Victoria 
Street, 8.W.1. 

Tas annual joint meeting of the Institute of Radio 
Engineers and the International Scientiflo Radio 
Union (American Section) will be held in Washington, 
D.C., on April 28-29. Meetings of other scientific 
societies will be held in Washington during the same 
week including the National Academy of Sciences, 
Union. Papers on the more fundamental and scientific 
aspects of radio will be presented. The programme 
will be published in the April issue of the Proceedings 
of the Institute of Radio Engineers. Further informa- 
tion can be obtained from 8. 8. Kirby, National 
Bureau of Standards, Washington, D.O. 


Tua annual malaria control course for laymen will 
be held at the London School of Hygiene and Tropical 
Medicine commencing on June 26. The course will be 
under the direction of 8ir Malcolm Watson and the 
staff of the Ross Institute of Tropical Hygiene. The 
course lasts five days. It inaludes instruction on 
mosquitoes and their habite, drainage and other 
measures for the prevention of malaria. It is illus- 
trated by lantern slides, films, demonstrations of the 
living insect in the various stages of ita history, and 
@ practical demonstration on Hampstead Heath. 
Application to attend the course, which is free, should 
be sent in as early as possible to the Organizing 
Secretary, Ross Institute of Tropical Hygiene, 
Keppel Street, Gower Street, London, W.C.1. 


THs thirty-first annual general meeting of thd 
Institute of Metals will be held in London on March 
8-9. In addition to the usual list of papers to be 
read and discussed on the first day of the meeting, 
the whole of the second day of the meeting. At the 
morning session the subject of debate will be “The 
Effect of Work on the Mechanical Properties of Non- 
Ferrous Metals’’, and in the afternoon the discussion 
topic will be ‘Industrial Application of Spectro- 
graphy in the Non-Ferrous Metallurgical Industry”. 
On March 8, the second annual award of the Institute 
of Metals Medal will be made, the recipient being 
Sir Harold Carpenter. The medal, which is of 
platinum, is the gift to the Council of the Institute, 
which decides its award, of the Mond Nickel Oo., 
Ltd. The first award of the medal was made last 
year to Sir William Bragg. 
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Letters to the Editor 
The Editor does not hold himself responsible for opinions expressed by his correspondents. 
correspond 


He cannot wndertake to return, or to 


with the writers of, rejected marnusoripis 


intended for this or any other part of Naruns. No notice ts taken of anonymous commmmmioations. 
NOTAS oN POINTS IN BOMH OF THIS WERK’S LETTERS APPHAR ON P. 207. 


CORRESPONDENTS ARE INVITHD TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNIOATIONS. 


A New OH Band in a Carborylic Acid 
Raocsnr infvestigations of infra-red spectra in the 
-region of 3u by Davies and Sutherland’, and Bus- 
well, Rodebush and Roy’, have shown that the 
COOH group of carboxylic acids has an absorption 


ABSORPTION OF 0- AND -MIFTHOXYBENZOIO ACIDS IF 
CARBON TETRACHLORIDE. CHLL LENGTH 1 om. Tap. 20°O. 


band, close to that given by the OH group in aloohols 
and phenols* (~ 2:8 u) as well as a large region of 
absorption at longer wave-lengths. There is, however, 
* eompounds. While alooholic and phenolic bodies are 
unassociated in carbon tetrachloride at 
concentrations of 0:01 mol./l. and lower (campounds 
such as salicylic aldehyde are exceptions and are 
completely associated intramolecularly), the acids are 
much more strongly associated and intense absorption 
in the association region is found at concentrations 
so low as 0:002 mol./l. at ordinary temperatures. 
It has not yet been shown whether the acid ocam- 
plexes split up completely at still lower concentra- 
tions, although the infra-red investigations of Rode- 
bush a al.*, and polarization measurements‘ would 
indicate its probability. A breaking up of the com- 
plexes is fairly easily achieved by working at higher 
temperatures. The double COOH ring of associated 





acids bas been well established by electron diffraction 
measurements of Pauling and Brockway‘, and offers 
a ready explanation of a number of physical pro- 
perties of carboxylic acids. Thus terephthalic acid, 
ee : 4’-dioarboxylic acid, and many other 
io acids have high melting pointe and are 
sparingly soluble in most organic solvents. Clearly 
if the molecules are associated at both COOH 
the substance will exist in chains of considerable 
stability and will not easily dissolve or melt. Diphenic 
acid (2: 2’-dicarboxylic acid) is quite soluble, on the 
other hand, and here the contiguity of the two COOH 
groups makes association into large complexes 


In carboxylic acids, the OH band is displaced 
somewhat from the position found in otber hydroxylio 
bodies (2-75 u in primary alcohols, 2-77 u in phenol, 
and ~ 2-83 u in acids) and at ordinary temperatures 
the band obtained is very small, while the association 
bend, is more intense than with the other hydroxylic 


an explanation of the great width and intensity of 
the band. 

In the accompanying figure we give curves for 
o-meth io acid at concentrations of 1/50, 
1/150 and 1/500 mol./l., and for p-methoxybenzoio 
acid at 1/500 mol./l. (almost the limit of solubility), 
both m carbon tetrachloride. It will be observed 
that the para-compound gives the usual carboxylic 
acid ourve, with an OH band at 2-824p and an 
association band at 3-44. The sharp super- 
imposed on the association band are y identifed 
as being due to OH vibrations of the benzene ring 
and of the OH, group. The ortho-compound, in 
addition to an OH band at 2:8334 and the usual 
association band, has a new band of considerable 
intensity at 2-974 p, totally distinct from those usually 
found in acids. It is well recognized that ortho- 
com: exhibit abnormal behaviour in absorption 
(of. Wulf e a.*, and Pauling’) and o-methoxybenzoic 
acid is an example of this. The phenomenon seems to 
indicate the existence in solution of two monomeric 
forms of o-methoxybenzoio acid: ` 


e Oo 
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Form (2) will behave like the p-acid, while in Form (1) 
interaction between the oxygen of the methoxy 
group and the OH of the COOH group will prevent 
normal association of two COOH and 80 4 
strong monomeric OH band should be observed, 
although with a frequency somewhat slower than that 
of the unaffected OH. Giving the O—O and C—O 
bonds the lengths shown ‘in (1) and making the angles 
indicated all equal to 122°, ibt is found that the O—O 
distanoe is close to 2:7 A., the value for 
hydrogen bonding. The hydrogen atom not be 
in lme with the atoms as shown, 
although little strain of the normal COH angle would 
be required for this to be the case. 
It will be noted that the association band ig smaller 
in the ortho- than in the at a given 


on this view, the 
ortho-compound is more soluble in carbon tetrachloride 
than is the und (ratio ~ 10:1); the 
latter also has much the Higher melting pomt. The 
new band bears a strong resemblance to the bands 
at ~ 2-92 found by Errera and Back! for ethyl alcohol 
and phenol in dioxan, where opportunity exists for 
a somewhat similar interaction. 

indistinguishable from the p-acid. 


Interpretation of Beta-Disintegration Data 
FaenMi’s original theory of f-decay’ made a definite 
prediction as to the distribution of the electrons 
emitted from a f-active element. It was found’ that 


the experimental distribution curves did not agree m _ 


shape with this prediction in the sense that the number 
Gr leorion of low energy (relative to the upper limit 


experimental than in the theoretical curves. A 
theory was then proposed by Konopinski 
and Uhlenbeck (K.U.) which mtroduced in the dis- 
tribution curve another factor proportional to the 
square of the momentum of the emitted neutrino. 
This theory appeared to agree with the facts. 

Further experimental evidence, however, revealed 
a number of facts which did not fit in well with the 
modified theory: (1) The shape of the observed 
energy spectra did not fit the K.U. law near the upper 
limit, but seemed, there to follow the original law of 
Fermi, alth the latter did not fit with any 
other part of curve‘; if one determined the posi- 
tion of the upper limit by extrapolation fram the 
K.U. law, one obtained values that were difficult to 
reconcile either with the observed or with 
the other data the energy balance’. (2) The 
argent curves (decay constant against disintegration 
energy) seamed to agree better with the Fermi 
theory‘. (8) The probability of capturing a K- 
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electron, as compared to that of emitti pec, 
was found to be much smaller than the . theory 
would predict, bub in reasonable agreement with the 
Fermi theory*. (4) An attempt to develop the K.U. 
theory into a mathematically consistent scheme 
showed that it was, at any rate, far more complicated 
than that of Fermi, and no has as bean. 
given that it oan be i carried, than 
to the first order of approximation’. 

We therefore investigated the view that the original 
theory of Fermi correctly represents the elamentary 
law; but that the observed spectra, in so far as they 
belong to ‘allowed’ transitions, do not represent the 
effect of a single nuclear transformation, but rather 
& superposition of different spectra belonging to 
transitions to different levels of the final nucleus. It 


single Fermi curve. If the nucleus is left in an excited 


state, it must eventually lose its by radiation, 
and the crucial test for the point of view 
is the presence of y-rays of suitable and in- 


tensity from all those radioactive bodies which have 
‘allowed’ transitions and the energy spectra of whioh 
are known to be different from the simple Fermi 
curve. hie raya: might in, eth case he abeced 
because the excited state of the nucleus might be a 
metastable isomer; but this could not be true for all 
such elements. The restriction to allowed transitions 
is necessary because in ‘forbidden’ transitions the 
shape, even of æ single curve, is affected by more 
complicated factors*. 

ing from this point of view the electron 


. Interpreting o 
spectra of 1*B, YF, "F, UN, YO, as given by Fowler, 


ee E E T e 
and intensity of the y-radistțion to be expected. 
results are given in the following table. 








No great accuracy is claimed for these results since 
the curve-fitting is very sensitive to the high 

ends of the electron spectra, which are not very 
accurately known, and also because we have assumed 
that only one excited level is involved, whereas there 
might be more. 

The presence of a y-ray ing the dis- 
integration of YN was indeed by Richard- 
son’, who gave its energy as 0-3 Mv. A y-radiation 
from “F was reported by Burcham and Smith", and 
Measurements of the energy of this radiation, which 
are being made by Bower", indicate a value of about 
2-2 Mv. Although y-radiations of the i 
energies from the other elements of our le have 
not been it is interesting to notice thet an 
energy in O at 0-83 Mv. is known to exist, 
since it is excited in a number of other nuclear 
reactions444, and similarly an excited state of 190 
at 4-3 Mv. is known". We are indebted to Mr. P. I. 
Dee for this discussion of the i data. 

Finally, we would like to point out that, although 
ane cannot consider the above evidence as convincing 
confirmstion of the point of view we suggest, it is 
certainly incompatible with the K.U. theory, since 
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the existence of y-rays shows tbat the observed 
curves must be itions of at least two simple 
spectra, whereas shapes sre not such as could 
be represented, as sums of two K.U. curves with end- 
pointe differing by the energy of the y-reys. 

H. A. Burau. 


Physics Department, 
Cornell University. 
Emmanuel Oollege, Cambridge. 
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A New Form of the Baryteron Equation and Some 
Related Questions 
It is known that the 2-component spinors intro- 
duced by Van der Waerden must be completed to 
4-component quantities if linear transformation of 
their componentes by the complete Lorentx group 
including P ia S These quantities, 
often called “Dirac wave-functions’, will be called 
here ‘four-spimorsa’ or ‘wndors* of the first rank’. 
Defining the reflection in the right way’, it is possible 
to join to every four-spinor } another four-spinor® p£, 
the components of which are linear combinations of 
those of }*. This {# is called the 


of}. For if } is a solution of the Dirac equation for 


a poattive particle, 
~ mop = Ble—(a.n)Hb, 
oe = ih(3/8)—e9, n = — hY —(6/0)A, 


then þ£ is æ solution of the Dirac equation for a 


negative particle : 
moyt = pfet— (ani), 


oeb m= MA(8/3) Hop, nE = —h7 +(0/0)A ; 


vice versa (q#£ =œ ġ). Four-spinors, which are equal 
to their own 


a two-spinor together with its complex conjugated, 
only useful in the so-called neutrino theory 
of light, but also Majorana's theory of neurons may 
be summarised by stating that the quantized four- 
spinor of a neutral particle is a neutrinor. 

An undor-caloulus analogous to tensor-calculus and 
Van der Waerdan’s spinor-calculus can be developed. 
An undor of the second rank Fry (k,k’ = 1, 2, 8, 4), 
that is, a quantity tranaf like the product of 
two four-spinors, may be then as consisting 
of a scalar, a peeudo-scalar and a pseeudo-4-vector 
(the antisymmetrical part of Vz») and a regular 


* Unda = Ware. 
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4-veotor with an 
metrical part). 
be represented’ by one single symmetrica 

(fiw = Fya) Denoting by pp and dy the wave- 
functions of protons and neutrons and by a, B and 


a’, B’ the Dirac matrices on & and Fk’, 
the baryteron equation'.’# is given m the following 
simple form : 


Im o(T ae + Zifo tpr + Ppértp) = 


B{e — (a.n) Paw + Bie — (ar) Par. 
E e E ee ee 

a constant o-number (f) only if 

patel Racivan p BE O occurring in Kemmer's 
equations’, would happen to be equal. As experi- 
ment seams to indicate’ that these constanta do not 
differ very much, this formal argument for the 
advantage of equality of f and g seems to be interest- 


ing. 
The electric charge-density and electric current 

are given by* 
p = (6/8h) . 


(1) 


F*(B + BY, 


F = (68h) . PBa’ + p’a). 


The wave-function of free baryterons can be inter- 
preted to some extent as the Dirac wave-function 
in the hole-theory of electrons. In both cases the 
same kinds of diffloulty arise. 

As for the complications occurring in baryteron 
theory’, as well as in the quantum theory of the 
Maxwellian field’%1, which are caused by the fact 
that some of the canonical equations of the field do 
not contain time derivatives, it is poasible to develop 
a theory of quantization of mixed fields of Fermi-Dirac 
particles and Einstein-Bose quanta, in which the 
question of dealing with such complications is 
answered in a rather way. 

Details will be published elsewhere. 

F. J. BELINFANTE. 
Instituut voor Theoretische Natuurkunde, 
Leiden. ` 
Dec. 22. 


* Bagetsgos = heavier. 
1 Racah, Yuos. Cha., 14, S22 (1937). 
1 Pauli, dan. Inet. H. Poincaré, 6, 130 (1936). 
* Kramers, Proc. Rey. Acad. Amsterdam, 48, 814 (1937). 
1 Majorana, Woe, Cim., 14, 171 (1937). 
* Kemmer, Pree. Rey. Soc., A, 108, 127 (1988). 
v Oompare ae “Actual, Scient. Indost.”, No. 181 (1034) and 
o. 
"Yukawa, Proc. Phys. Math. Sec. Japan, $0, 319 and 720 (1938). 
* Bhabha, Proa. Rey. Soo., A, 108, 501 (1038). 
* Frohlich, Hottler and Kemmer, Proc. Roy. Sec., A, 108, 154 (1938). 
1© Heasemberg and Paull, Z. PAye., 58, 1 (1929). 
u Rosenfeld, Ann. Inst. H. Potmeard, 3, 25 (103%). 


' 
Exploration of the Sun’s ia and its Astrophysical 


In Narugn recently (Dec. 10 p: 1035), I took the 
opportunity, in connexion with the recent researches 
on practical relativity by H. E. Ives and Q. R. 
Stihvell, to place on record that on principles scarcely 
anywhere denied, now, a radiating atom, or system of 
atoms, falling free into the sun or ing & free 
orbit close around it should not experience any 
internal influence on the periods of its radiation, the 
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relabivist factor due to the velocity produced being 

balanced by another scalar direct effect of 
the field of gravitation itself : so that there would be 
left in evidence only the inevitable kinematic (Doppler) 
effect arising from mutual approach of the radiator 
and the terrestrial observer which, however, would 
soon rise to with increasing velocity. 

I had forgotten at the time an array of important 
evidence bearing on this subject, in which I took 
close interest a year or two ago. I had been per- 
mitted by Mr. J. Evershed to learn in advance the 
results of his exploration of the variations of redis- 
tion periods on the solar disk, as it proceeded with 
greatly improved methods in his underground spectro- 
scopic observatory in the Surrey hills, m continuation 
of researches in India by which he established an 
international fame for the solar observatory at 
Kodaikanal, above Madras. As he has now publiahed 
preliminary resulta, in the Observatory, I can make 
use of this personal knowledge. Briefly, it was oon- 
cluded, that the observations could be fairly repre- 
sented by an effect of the general type of pure 
relativity, such as might be due to the gravitating 
field of the sun but of about twice the Einstein pre- 
dicted, amount, combined, however, with a vector 
{D er) effect such as would arise from a slow 
radial fall of the absorbing system of atoms into the 
sun, & equal at ite maximum, which is at the 
contre of the disk, to the Einstein factor, and, of 
course, vanishing at the limb, thus strongly favouring 
the important and natural result that only the 
systems of cooler atoms falling back into the sun 
(here at about 2 km. per seo.) produce the Fraunhofer 
absorptions. 

(The familiar Evershed drift at sunspots, of the 
> game order as the above, is tangential inward above 
and outward below, adjusted perhaps to compensate 
a much greater radial fall into the spot of the cooler 
absorbing such as would be required to damp 
off the continuous radiation of the photosphere below.) 

Tf the outer layer of rediating atoms were subject 
to free fall into the sun, there would thus in fact be 
vanishing effect on iods, in accord with the general 
relations of relativity for isolated systems, as recog- 
nixed and known definitely in England and America 
now for forty years. Ib follows that the forces of 
mutual atomio collision which float up the. radiating 
atoms in the sun’s atmosphere must provide a com- 

ing factor that annuls, largely at any rate, 


what would be the result of free fall; for otherwise | 


the total result for undisturbed falling atoms could 
not be null, as perhaps nobody would appear now 
to deny. 

Another important result is to be signelized here. 
Astronomers are now accustomed to believe, on this 
of io evidence, that the dark com- 


type and is moreover mixed up, as here indicated, 
with effecta due to other restramte and, forces, there 
appears to be ample room, amid new atomic dis- 
coveries and ideas, for reconsideration of this decision 
as to abnormal material dansities m stars. 

JosxerH LaBMOR. 


Holywood, j 
N. Ireland. 
Jan. 1. 


NATURE 


FEB. 4, 1939, vor. 143 


Frequency Interpretation in Inverse Probability 

Ds. Jzyynuys implies in his letter in Narunn of 
September 17 (p. 535) that a prior probability cannot 
have a frequency i ion. Thst there are 
several usages of the word probability is wall recog- 
nized—it is a frequency, & mathematical result, & 
state of mind, or & degree of rational belief, i 
on the circumstances. Jeffreys’ point of view must 
be insisted on only when the conditions under which 
an experiment is performed are not subject to repeated 
sampling. However preponderant these circumstances 
may be in practice, it is important that consideration 
be given to problems in whioh the frequenoy inter- 
pretation does apply to the prior probabilities, 
since the uency interpretation is th® only one that 
is operati verifiable. 

A problem for illustration is this. A box has had 


colour of the ball and shaking the box before the 
next draw. The blindfolded man makes five such 
draws from the box (each with replacement); four 
of them show black and one white. What are the 
robabilitiea of the various possible contents of the 

x? ed from an example given in Fry's 
“Probability”, Van Nostrand, 1028, p. 123.) 

The stirrmg and blindfoldmg, we shall presume, 
create randomness and cause i i i 
be applicable in the frequency 
regard to the 10 balls put into the box and the 
‘experiment’ of drawing 5 balls with the replacement 
from the box. The equal numbers in the auxiliary 
container have only the effect of making p = g = $ 
in the binomial expansion of (g + p)*, and any other 
proportions would do as well. We have at onos from 


the binomial expansion the term (Ferre for the 


bability that r white balla found their way 


prior 
box in the first place (n = 10; r = 0, l, 


into 
2...,10; p=q = 4). Now į there aro r white 
balls in the box, the probability thet five draws, 
with replacement, will show 4 black and 1 white is 
G) (5) ( wr) p whereupon the simultaneous prob- 


ability that r of the 10 balls in the box are white, 
and that the ‘experiment’ should show 4 bleck and 
1 white, is tho product of these two expressions, 


namely, 
CP a ar (1) Go) Co) 


If we now ‘normalize’ this product we shall have, 
after cancelling common factors, 


Cr) Go) Go) 
i Cr) Go) Crt) 


for-the ‘posterior baie of there being r white 
balls in the box. Plotted against r, the two functions 
(7) m and p(r) give the two rate of points shown 


in the accompanying figure (for clarity the points in 
each seb have been joined by a broken lme). 





pr) = 
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The frequency interpretation of the pmor prob- 
ability (*) q*-rp* in as follows: at a single filling of 
the box there are either, for exam 3 white balls 
in the box or there are not ; that 18, the probability 
of there being 3 white balls in the box is either 0 or 1, 
no intermediate value being admitted. There is no 
talk of the probability of there being r white balls in 
the box, in the frequency sense, unless the box is 
filed many times from the auxiliary container under 
conditions that produce random results in the box 
content. If this is presumed, then after a large number 
of fillings, a record of the box content would show 


(7) q**tp" for the relative frequencies of r white balls 


ee, ae 1, 2,3... 10); we 
can aésert this because the drawings are ‘at random’, 


5 


The function p{r)-- 
the selected or posterior 
probabilities 


The function (7) p'q 
the Tavelocted or 
prior proba- 


bilities 


Probabilities 





3 5 6 Š 9 
r= Number of white balls In the box i 


which I take to mean nothing more nor leas than 
the validity of the frequency interpretation of the 


binomial expansion. The term (* Y) attr is ordinarily 


called the ‘prior probability’ of r white balls, but a 
better name might be wnselected probability, and it 
is so labelled in the figure: it is unselected because 
all fillings have been counted in the record, that is, 
no selection from the record has been made. 

Now for the frequency interpretation of pir), leb 
us suppose that at each filling of the box, before it 
was emptied and filled again, the ‘ ’ of 
drawing 5 balls was performed and the results noted. 
Then for each oocasion upon which 10 balls were 
put into the box in the prescribed manner, we have 
a notation in our record showing, first, the number 
of white bells in the box (0, 1, 2... 10), and 
secondly, the result of the experiment (0 white and 
5 black, 1 white and 4 black . . 5 white and 
0 black);~- and there are supposedly some huge 
number of these notations. If we now strike fram this 
eecord all the notations except those for which the 
anmediate experiment yielded 4 black and 1 White, we 
shall find that the relative frequencies (probabilities) 
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of r white balls m the box, in ihis selected class, 
is p(r) The denominator of p(f) is a mathe- 
matical device for accomplishing this selection. P(r) 
is called the ‘posterior probability’ of r white balls 
in the box, but a better name would be the seleoted 
probability, and so it is labelled in the figure. Thus 
we see a frequency interpretation for both the prior 
and posterior probabilities, and we see also from the 
frequency point of view the distinction between 
them—in the former the probebility of r white balls 
is computed without selection, and in the latter, with 


selectian. 
From the it is evident that the box content 
that yields 4 black and 1 white most frequently im 


the ‘experiments’ is 6 black and 4 white. At the same 
time it is interesting to note that this particular box 
content will yield 3 black and 2 white in five draws 
more frequently than it will yield 4 black and 1 white, 
and that the optimum box content for 4 black and 
1 white is 8 black and 2 white. 
W. EDWARDS Danang. 
Department of 


Agrioulture, 
Washington, D.C. Nov: 18.. 18. 
An Electro-Chemical Theory of Salt Absorption and 
Respiration 


Ta surface layer of wheat roote which are put in 
distilled water behaves like a membrane charged. with 
hydrogen ions in a concentration of about 10° N. 
(pH = oa. 3)!. If a neutral salt is added to the water, 
the metallic cations are adsorbed in exohange for 
part of the ions. As & consequence, the 
actual pH of the protoplasmic membrane increases ; 
in a 10° N. solution of potassium chloride it is about 
pH = 6. If the solution has pH = 7 a potential 
difference of about 58 mv. occurs. The protoplasmic 
membrane is then negative relatively to the solution. 
This negative charge is the normal state of the 
absorption ocells of the root tissue. 

Owing to the negative charge of the 

cations pass without difficulty into the 
protoplasm, whereas the uptake of anions requires 
energy supply. Oxidation processes seem to supply this 
energy. : 

Oxidation implies a dearease of the tive charge 
of the oxidized substance. According to Le Chatelier’s 
principle, oxidation processes will be promoted, in the 
surface of the protoplasm of root cells. Respiration 
is the oxidation of carbohydrates by free oxygen 
effected in special redox systems of the living cell. 
If such a respiration system is put into action by 
the jal difference between the lagmio 

and the medium, it will act electro- 
chemically as if electrons (anions) were thrown out 
into the solution. In exchange for these amounts 
of ive electricity that traverse the outer call 
, anions will move im the opposite direction 

from the medium into the cell. 

This theory of ‘anion respiration’ is supported by 
a large number of observations made in my labora- 
tory during the oourse of the last six years. A few 
of them are described, here. 

The respiration intensity of roots which are sur- 
rounded by distilled water always attains very high 
values*. Potential measurements! show & correspond- 
ingly high negative potential of the root surface. It 

values 


attains of — 150 to — 200 m% In this case, 
the anion respiration will of course be ‘i , because 
there are no anions to absorb fram the water, 


exoept very small amounts of OH- and HCO,-. 
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s respiration : 

The relation anion abeorption shows high values 
when the salt concentration in the medium is low, 
and decreases with increasing concentration. The 
potential difference between the root and the medium 
decreases also with increasing salt concentration. In 

i, : K absorb. . 
ane series the relation XO, abeorb- attained the 
values 0°77 in a 0:001 N. KNO, solution and 0-43 in 
a 0-01 N; solution. The initial potential differance 
was oa. — 70 mv. in the diluted and oa. — 25 mv. m 
the more concentrated solution. More energy is 
needed to absorb anions in the former oaze. : 

Extensive experiments? indicate sort of quantita- 
tive relation between the amount of anions absorbed 
by the root and the respiration intensity during the 
same period, The following equation was formulated : 
where Wy is a fundamental or ‘minimum’ respiration 
that occurs i ly of the mechaniam of anion 
absorption; & 


t supplies apparently the energy for the absorption 
of anions against the potential gradient. 

The above equation represents only the outlines 
of the process, for other factors also inftuenoe the 
surface potential of the protoplasm. Thus the 
coefficient k is a constant only if other factors, for 
example, the kind of cations in the solution, are 
constant too. From what has been said sbout salts 
and surface tial of the protoplasm, it is evident 
that the ex power of the cations partly deter- 
mines this potential. Bivalent ions have a larger 
exchange power than monovalent ones, and there- 
fore, in equimolar concentration, the 
potential difference more. On the other ions 
of high exchange power are leas mobile in the proto- 
Plasmatio colloids ; their retention in the solution 
a ee atha proto. 
plasmio membrane. t requires more energy, of 
course, to absorb anions from a solution if cations 
are held back than if they are absorbed in similar 
amounts too. Consequently absorption experiments 
show thet ‘the relation ion shapa = EA 
higher values for salts of bivalent cations, for ex- 
ample, Ca++, than for potassium salts. For the 
same reason, k is higher in a barium galt than in a 
calcium salt (Ba++ is lees mobile than Catt), 

If the mechanism of the anion respiration is 


= , the oH value of the 
medium and all fectors which determine this will be 
included in the complex of oondrtions which determine 
the valne of the coefficient k in the above equation. 
Apart from thé relative absorption velocity of cations 
and anions j mentioned, one end-product of the 
respiration, HCO,-ions, is an important regulator of 
the pH of the medium. The aeration of the medium 
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will y be an important factor, apart from 
the fact that the oxygen y which controls the 
respiration also depends upon the aeration. The some- 
what curious situation will then oocur that a very 
effectrve aeration is a drawbeck for intensive anion 
uptake, because the carbon dioxide left in the aolu- 
tion helps the protoplasm to overcome the resistance 
to anion absorption. s 
The theory of anion iration of whioh we hsve 
here given an outline ers to cells with a pro- 
nouncedly acid protoplasmio membrane. $ & 
membrane seems to be characteristic of plant roots. 
Other kinds of ceils might behave differently. I 
recall in this connexion the i ing observations 
on the akin of frogs‘. If the charge of root calls is 
changed to positive by holding them in a oa. 10-** N.. 
solution of a strong acid, they die within a few 
minutes. Also in very concentrated salt solutions 
(> 107+ N. KCl) the charge of the membrane will be 
ahanged into positive ; but the cells then live longer. 
Such media are by no means normal. On the other 
hand, one oan easily conceive that cells of a normally 
itive charge relatively to the medium might exist. 
uch oells will be able to absorb anions without any 
extra energy supply, but the absorption of cations 
needs energy supply. This is a speculation so far, 
because our experience of the interference of 
duction processes in ion absorption is very limited. 


From the point of view of , Teduction 
is here directed to the interesting resulta of Arens 


in the polarity of leaf cells during ropan 
Potential gradients inm protoplaamie jos are 

im: both in the 
ocation of substances 
within the organism, as well as in the 
and excretion of ions. From this point of view the 
investigations in the ion absorption of plant roots 
may have a wider application. 

H. LONDEGÁRDE. 
Institute for Plant Physiology, 
Uituna, 


1 Lundegårdh, H., Bisohem. Z., BOG, 5 (1638). 
? Landegårdh, H., Biochem. Z., 908, 104 (1087). 7 
a cits), Buretrom, Dischem. S., 961, 235 (1033); 377 


‘Krogh, A, NATURE, 148, 785 (1937). 
‘ irens, K., Jakrb. Wise, Botemik, 83, 561 (1038), 


of Carbon Dioxide with Molecular 
Hydrogen in Green Alge 

A VIGOROUSLY growing pure culture of the alga 
Scenedesmus sp. D.3 is suspended in a hundredth 
molar (1/100 Af.) solution of potassium bicarbonate 
and kept for six hours in the dark in an atmosphere 
of hydrogen oontainmg 2 per cent carbon dioxide. 
Shortly before the last traces of o in the veasel 
Fe pene Dy Mey OF cet reniot the Colle bagin 
to absorb hydrogen. The amount of h 
absorbed in this reaction varies with the condition 
of the alge. After thid’ Abédrption pation fae 
practically no further gas exchange is o If 
the light is now turned on, no evolution of oxygen 
can. be detected but the alge begin to absorb h 
instead. ‘The process has a measurable induction 
period, but thereafter it proceeds at a steady rate. 
This phenomenon is strikingty similar to the reduction 
of carbon dioxide with molecular hydrogen brought 
about by le bacteria. That this absorption of 
hydrogen by tho green alge is connected with the 


Reduction 
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reduction of carbon dioxide can be shown by the 
same method which enables one to establish the’ 
ratio H,/OO, in purple becteria'. The alge are 
suspended in a slightly acid phosphate buffer, treated 
with in the dark, and then illuminated until 
all car ioxide stored or produced by fermentation 
has been used up m photosynthesis. Addition of a 
known amount of carbonate at this point is followed 
by a rapid uptake of hydrogen, the quantity of which 
exceeds the ratio 2H, for 1CO, found in purple 
bacteria. In Scenedesmus this ratio often reaches a 
value of about 3. 

The reaction between molecular hydrogen and 
carbonic acid in green planta is affected in a peculiar 
serine by ERS line mtanaty Up to a oertain 
threahold the rate of hydrogen absorption is pro- 
portional to the light intensity and at constant 
intensity, when both reactants are present in excess, 
the reaction proceeds at & constant rate. If, however, 
the light exceeds a certain limit of intensity, the 
absorption of hydrogen stops and after a few minutes 
normal photosynthesis is in full activity with the 
produstion of o 

This effect of light of too high intensity cannot be 
reversed, merely subsequent ‘reduction of that 
intensity ; a slow dark reaction is neceasary to re- 
establiah the bacterial type of light metaboliam in 
green planta, 

In the absence of light, “h -treated’ algm are 
able to catalyse the ‘oxyh ’ reaction, provided 
the tension of oxygen is held below a certain limiting 
value, Oxygen at a higher pressure inhibits the oxide- 
tion of hydrogen completely; once it has been 
inhibited, the reaction cannot be immediately restored, 
by lowering the oxygen pressure. ‘For reactivation 
an incubation period under anmrobic conditions is 
necessary. The inhibiting effect of oxygen an the 
‘oxyhydrogen’ reaction in Scenedesmus is very similar 
to the phenomenon in Acetobacter peroxidans*. 

These two observations in Scenedesmus supplement 
each other inasmuch as the reduction of carbon 
dioxide with hydrogen can be explained by the 
oxyhydrogen reaction, the catalytic system of the 
latter reaction being apparently able to use the 
molecular uoed in photosynthesis at low 
light intensities. reaction rates, however, suggest 
an alternative explanation. Under the conditions of 
the experiments the o reaction in green 


brings photo- 
accord with that in 
green plants. Added to this hypothesis is 
found in the papers of Keilin and Hartree? and of 
Stern on hydrogen peroxide catalase, fram which 
it appears that catalase will occasionally act as 6 


Peroxidase. 

va ura TEE , H. Garrpon. . 
Kaiser Wilhelm Institut für Biologie, 

Berlin-Dahlem. 
Hopkins Marine Station, 

Pacific Grove, California. Nov. 9. 
‘ Gaffron, IL, Bischem. X., 375, 301 (1935). 
* Wiskand, HL, and Pistor, H., Lsebig's Amn., BAB, 116 (1986). 
eae Peet Hartree, E. T., Preco. Rey. Soo., B, 119,141 1m, 


Stern, K. G., J. Biel. Chem., 114, 473 1036). 
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Further Evidence for -the Lamarckian Theory of the 
Cause of Evalution 

Tma death of Prof. William McDougall marks the 
end of an epoch in the history of biology. Prof. 
McDougall attained world-wide fame as a brilliant 
experimental psychologist, but his equally important 
work on the heritability of acquired habit has been, 
I think, for the most part overlooked. He experi- 
mented on rata, and he showed that when rats were 
forced by unpleasant experiance to ire & habit, 
they produced offspring which soquired the habit 
more readily than did their parents until, at the end 
of nine years, they acquired the habit at the first 
contact with the unpleasant experience. 

The late Miss Dorothy Sladden (whose work has 

iodically been noted in Nature) also, like 

oDougall, was engaged in expermenta on the 
heritability of acquired habit, though she knew 
nothing of McDongall’s work. When she died her 
work, like that of McDougall, was complete, but the 
final and conclusive part of it was embodied in 
jottings in note-books and columns of figures. My 
former colleague, Mr. H. M. Hewer, has edited these 
notes and published his results, which were noted 
in Natunal. 

As Misa Sladden’s i ta were of a much 
simpler type than those of McDougall, a very brief 
acoount of them may be given here. She used the 
stick-insect Coravsius morosus, a native of South 
India, which in Great Britain normally feeds on 
privet. This insect was subjected to periods of semi- 
ivy for food which it detested. At the end of each 
period it was revived by a leaf of privet. Each of these 
ordeals was called a ‘presentation’. The overwhelming 
majority of the insects would not accept ivy until 
the fifth presentation, and some even held out until 
the tenth presentation. These insecta are partheno- 
ae a a a 

it was found that they accepted ivy at an 
earlier presentation than did their parents until at 
the end of five years they took ivy at tho firat oppor- 
tunity. Thus Miss Sladden and Prof. -McDougall 
between them have adduced evidence in support of 
the hypothesis that the acquired habits of one genera- 
tion are passed on to the next. 

Of this I may give two examples. The Didsbury 
Institute informs me that the effort to transplant sea- 
island cotton from isleta off the coast of Carolina 
to other parta of the world has resulted. in failure. 
In a few years the transported cotton reverts to the 
native -stook. On the other hand, Marque wheat, 
which haa doubled the.Canadian wheat crop owing 
to ita ability to survive ‘summer frosts’, has been 
proved to be a northern Russian race which has 
gradually adapted itself to the rigours of a subarotio 
climate. ‘Mutants’ only persist when oultivated 
under the exact conditions of soil in which they 
made their appearance; further, they become 
progressively weaker and liable to disease. 

The, alternative- hypothesis. as to the origin of 
species has bean that these originated from the sports 
familiar to us in the garden and farmyard which are 
the source of some of our most valuable domesticated 
animals and plants. But there are two difficulties 
about this hypothesis: first, Mohr, whom the late 
Dr. Bateson called the first geneticist in Europe, has 
shown that all qports are physiologically weaklings 
and could never survive in the open ; and secondly, 
that when such sports are returned to the wild in a 
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place where their natural enemies are absent, in 


forty-fifty years they revert to the condition of the: 


wild ancestor. Further, though it might be supposed 


that the study of these sports is of prime importance . 


to the farmer, experience shows that this ia not so. 
Thus the work of these two experimenters has raised 
Lamarckism from the rank of an hypothesis to the 
status of a proved faot; for the first time evolution 
has been experimentally demonstrated m the 
laboratory. 


West Bank, 
Nr. Alton, 
Hanta. 


Narun, 148, 901 (1938). 


E. W. MaoBRIDE. 


The Dead Language of Science 

Pror. F. E. Ferson! complains of the many new 
terms enoumbering a recent German text. We must 
all sympathize with hia view. But is there not & 
worse evil in our midst, one to which long use has 
inured us? I mean the constant reiteration of dead 
terms, of decayed verbiage. Prof. Fritach disinters 
a sample, the word ‘spireme’, and discusses its use. 
This word originally (in 1882, according to Wilson) 
referred to the threads seen in the prophase of a 
nuclear division, mitosis or meiosis. In England and, 
America it was connected with Cinothera in 1907, 
and became known aa the ‘sontinucus spireme’ of 
. meiosis. This connexion ended after a period of some 
confusion in 1932, when the spireme ern 
away. By 10984 it had 
“Introduction to Cytology’. as dnabe fee e 
@nothera connexion that Prof. Fritach recollects the 
word and in a meaning to which it was never restricted 
elsewhere. In Germany its last technical use is found 
in 1984 (Geitler, 'Grundrind dar Cytologie”). There 
also it has since disappeared (Geitler, 1988, ‘‘Ohromo- 
somenbeu’’). 

By technical use, I mean use by those who are 
handling the material or studying the process every 
day. There are many words, dead words, found in 
text-books for elementary students which are never 
used in technical practios. This fact is obvicus as 
soon as it is pointed out. Take the word ‘karyo- 
kinesis’. It is never used either in or writing 
by those who study nuclear division, and was 
effectively by ‘mitosis’ more than fifty 
years ago. Yot almost every text-book 
mentioning cytology tells its readers that nuclear 
division is known as is or mitosis; and 
every student commits to memory this unnecessary 
fiction—usually, it must be admitted, along with & 
correspondingly erroneous account of the process. 
Other sciences could tell the game tale. 

There are many words in text-book currency which 
fall into this phlogiston group. Words like ‘heterotypio 
mitosis’, ‘nuclear reticulum’, ‘telosynapsis’ and 
‘onis’ are the dead or dying remains of past mis- 
understandings—merely useless lumber. There are 
many others not yet dead, however, which have no 
ieee oe oe Words as cacophonous as 

lostamony’, as obscure as ‘arrhenotoky’, as 


supartiucus as ‘phragmoplast’ must give the specialist 


pause 

Tt isto be feared that men of scienoe in all countries 
will often, m*inventing new terms, create hideous, 
méaningless and unnecessary words. It is also to be 
feared that compilers of text-books will often be 
afraid of appearing ignorant if they neglect to record 
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these verbal discoveries. But it is the business c 
these writers to sort out the words which will conve, 
the information necessary for domg certain work 
Words that do not fulfil this use should always b- 
rejected. from the text and segregated in a glossar. 
for the inspection of the learned, not for the confusio: 
of the learner. 
0. D. DARLINGTON. 
John Innæ Horticultural Institution, 
Merton Park, London, 8.W.19. 
Jan 18. 
1 NaTURn, 143, 47 (1930). 


The Prehensile Paw of the Giant Panda 


Is Narors of January 28, p. 157, Prof. Wood 
Jones, in his description of the prehensile digit i» 
the fore paw of the giant panda, stated that th 
madini seemed Pone haa a pe) eee ee 
ment making it movable so as to act as & true th 
it ‘‘usurps the place of the true thumb and simulate 
all ita movements”. 

This remark must have been based, I think, upo> 
an examination of the paw with the skin removed 
because in the skeleton of the foot, as has beem 
known for years, the lengthened sesamoid bone i» 
question looks, in a measure, 80 like an additiona 
digit on the inner side of the foot that anyone migh 
be excused for that ib projects like + 
thumb and is capable of considerable lateral move 
ment, giving it a prehensile function. It has scarcel: 
any such function. It ia enveloped in the skin of th. 
foot, like the metacarpal bones, and is quite invisible 
the only indication of it, as is also well known, bein 
the enlarged, cushion-like extension of the planta 
pad which covers ita apex. The use of this we 

until the living animals were o 
in the Zoological Gardens. On the dead specimen, ` 
found it capable of only slight movement; but ı 
acta as sin acceesory to the prehensile power of th 
first and, to æ leaser degree, of the second digit 
When these are normally flexed in a vertical plane 
ther terminal come into contact with thi 
elevated portion of the plantar pad and constitut 

a grasping organ. The mechanism is exactly com 
parable to that produced by bringing the tips of th: 
first and second fingers on to the ball of the thum? 
in the human hand. 

R. I. Pooock. 

British Muscam (Natural History), 

S.W. 7. 


Turtles in the English Channel 

Ix his interesting letter on the occurrence o 
turtles in British waters, Mr. H. W. Parker! ha 
suggested that their presence in the English Channe 
may be an indication of the drift of warm surfac 
water up-Channel. There is another possible explana 
tion. has not been lacking during recen 
years that there has been an extension of the dis 
a op any een ae eee 
north (see, for example, Btephen"). Recently ale 
the unusual capture of a i fish, Oypsilurw 
Aetorurus, in Oslo Harbour in 1987 has been recorder 
by A. Wollebaek (see Bruun’); this is the first recor 
of a flying fish at Oslo since 1848. 

While there is no indication that the water tempere 
ture in the Channel region is any higher than norma) 
there can be no doubt that warm water ,has bea 
penetrating farther towards Arctic regions. This wil 


No. 3614, FEB. 4, 1939 


ution 


Channel, without necessarily a passage of 
ay considerable body of water in the same direction. 
F. 8. Russacu. 


A 


Marine Biological Association, 
Plymouth. 
Jan. 21. 
Parker, H. W., NATURN, 143, 121 (Jan. 21, 1939). 


Stephen, A. C., J. Amimal Eosl., 7, 125 (1933). 
Bruun, A. Fr, NIR Mag. Haturv., Oalo, 78, 205 (1938). 





Formation of Native Lead under Laboratory 
Conditions 
THs canditions which may have governed the 
yrmation of native metals in non-igneous rocks are 
ot always readily reproducible in the laboratory 
wing to the difficulty of performing experiments 
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requiring many years for completion. An observation 
made during the reconstruction of the Plymouth 
Laboratory may be regarded as an experiment of 
fifty years duration. 

The slate back, sides and bottom of the aquarium 
tanks in the main Jaboratory, built in 1888 and dis- 
mantled, recently, were camented with a lute oom- 
posed, of white lead with some red lead and linseed 
oil. During fifty years, pockets and seepage channels 
have formed into which sea-water, rich in 
matter, has crept. The oxides and carbonates of lead 
have been reduced, in sompe places to black lead 
sulphide. More remarkable has been the further 
reduction, in other pockets, giving rise to inclusions 
of metallic lead answering to the usual analytical 
tests. When first exposed these had rough but bright 
metallic surfaces, similar in appearance, both to the 
unaided, eye and under the microscope, to commercial 
isad which had boen etched wah aiuta costs asid. 

L. H. N. Coormer, 
D. P. Wosox. 
Marine Biological Laboratory, 
Plymouth. 
Jan. 10. 


Points from Forégoing Letters 


Inrka-R«D absorption in the region of 8 u of o- and 
-methoxybenszoic acids in carbon tetrachloride has 
een investigated by Dr. J. J. Fox and Dr. A. E. 
Martin. These compounds show a small band attribu- 
«ble to OH vibrations in the monomer, and a broad 
and at 8-4 due to OH vibrations in the dimer. 
a addition, the bas an intense band 
t 2-874 ascribed to intramolecular association of 
me OH 
Prof. H. A. Bethe, F. Hoyle and Prof. R. Peierls 
easel evidence on B-disintegra- 
for the shape of the energy spectrum, 
apporta, Formia original theory rather than its 
by Konopinski and Uhlenbeck, and that 
Po ee ee ee TY 
ostulating the emission, in some disintegrations, of 
-rays of suitable energy and intensity. The existence 
£ such y-rays is in some cases confirmed, in others 
ot ruled out, by the experimental evidence. 
In the same way as vectors are generalized to 
msore, Dirac wave-functions may be generalized 
> ‘andors’ and & consistent undor-calculus may be 
veloped, acoording to F.J. Belinfante, who presenta 
te equation for heavy quanta (baryterons) in a 
cise form closely analogous to the Dirac equation 
E the electron. 
Referring to the variations observed by J. Evershed 
poe et ee ee 
armor states that they support the view that 
xces of mutual atomic collision which float up the 
adiating atoms in the sun’s atmosphere must provide 
compensating factor that annuls any influence on 
ne period of radiation which would otherwise be 
coduced by the free fall. If the Vvitational 
ee i t is not solely of the 
ainstemian type but is infiuenced by other forces, 
3 Indicated, it may be necessary to reconsider the 
normous densities which have been calculated for 
artam stars such as the dark companion of Sirius. 


Dr. W. Edwards Deming takes the view that there 
are ciroumstances in which prior probabilities have a 
frequency oe en oe 
ment in which the frequency interpretations 
ee ee the 

he states, are probabilities associated with 
the circumstances in which all the experiments are 
performed, and might be termed wnselsæted. Tho 
POE EE E ce Oe 
ee o they 
selected class, namely, those that had a 
Sie result, all others being excluded, and 
i ba designated as selaeced tathas than qostenors 
.H. L devel an electrochemical 
theory of salt absorption ing to which cations 
pase without difficulty into the protoplasm owing to the 
negative charge of the protoplasmic plant membrane, 
a ee ee 
by oxidation processes. 
The m vege that this applies to the plant 
cells so far investigated and that other cella may 
behave_drfferently. 

Dr. H. Geffron states that by prol ansrobioc 
treatment in an atmosphere of O 
algw eoquire the capacity to reduce carbon dioxide 
with hydrogen when illumimated. No oxygen is 
developed. This new li ht reaction may go on for 
a long time at low t mtensities but stops 
immediately at higher intensities, the absorption of 
ee ste ea ie ec DOO a 


of oxygen. 

The work of Prof. W. and Miss Dorothy 
Sladden is quoted by Prof. E. W. MacBride as afford- 
ing conclusive evidence that acquired habits of one 
generation may be passed on to the next. Prof. 
MacBride reiterates his view that this is the mam 
mechanism of evolutionary change, and maintains 
that ‘mutante’ are physiologically weaklings whioh 
tend to return to the ancestral type. 


` 
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Research Items 


Archzological Excavations at Eastburn, Yorkshire 
Ix the ing of a new aerodrome at Eastbum on 
the Yorkshire Wolds, near Driffield, skeletons were 
found which on examination proved to be of iron 
age type; but no pottery or metal was found with 
them to determine their age. Later, in the course of 
constructing a hangar, same fifty iron age graves were 
The site and the relics have been 
described, by Mr. Thomas Sheppard (Hull Museum 
Publications, 187; 1988). Hach tumulus was very 
ee ee ae 
representing a slight trench on the ide of the 
mound, end a dark, usually squarish, place in the 
centre of the circle, three to four feet acrosa, which 
contained a skeleton or ococasionally two skeletons. 
The bones were so decomposed that in three instances 
only was it possible to remove sufficient of the skull 
for exarnination. No pottery-or iron was associated 
with the burials, ing a single iron broooh or 
fibula of the involuted, . This type is considered 
by Sir Arthur Evans to from 300 B.o. A freg- 
ment of a similar brooch was to the excavator. 
It had a knob of red glass still attached by a metal 
stem, of which the head is copper. A 
typical iron age pot larger than those fram the Danes 
graves was also found. A yeer later further discoveries 
were made, including a female skeleton in remarkably 
good condition. Three earthenware vessels were also 
found, of which one, a small vessel with a slightly 
curved depression between. lip and shoulder, 1s the 
only one of ite kind found in that condition in Kast 
Yorkshire. The largest of the three ia an example 
of coiled teahnique. This veel and another each 
contained, the humerus of a pig. Among the iron 
objects found were a leaf-shaped spearhead and a 
remarkable iron sword 28 inches in length. Its 
handle had bean mounted with hom and there were 
traces of a wooden soabbard. On the arm of a female 
skeleton was e bronze bracelet of great beauty with 
two decorated bands of cable-like design. Roman 

and Anglo-Saxon relics also occurred on the site. 


Recent Research on Cancer 

THe thirty-sixth annual report of the Imperial 
Cancer Research Fund, which has just been pub- 
lished, is the first to appear since the Fund moved 
into new laboratories at Mill Hill. It summarizes 
the work carried out during the last year on carcino- 
genesis, the nature of tumour viruses, the action of 
radiations and of hormones ‘and the properties of 
tissue cultures. Dr. F. R. Selbie and Dr. C. Foulds 
have extended knowledge on the carcinogenis action 
of radioactive substances. They obtained tumours 
at the site of injection with thorotrast (a colloidal 
preparation of thorium oxide) in rate, mice and guinee 
pigs. There would seem to be little doubt that 
thorotrast should not be used clinically on account 
of ita possible carcinogenic action on man. Dr. W. 
Gramer and Dr. E. 8. Horning investigated the 
antagonism between metrone and the hormones of 
the pituitary agidophil cells. In & preliminary experi- 
ment they have been able to inhibit the spontaneous 
incidence of mammary cancer iù mice by trest- 
ment with preparations of the pituitary thyrotropio 


hormone. If fibroblasts and sarcoma cells are grown 
as tissue cultures in plasma, the sarcoma cells liquefy 
the clot more ra idiy than do the non-malignant 
cells. Dr. R. J. Ludford has found that some try- 
panocidal agente such as Trypan Blue and Bayer 205 
promote this liquefaction of the clot by cells, but this 
action is not specifically associated with tumour cells. 
Mr. H. G. Crabtree, in conjunction with Dr. L. H. 
Gray of the Mount Vernon Hospital, found that the 
ability of isolated tumour tissue and“isolated retina 
to produce lactic acid are both equally inhibited by 
equivalent doses of y-radiation, B-radiation or 
X-rediation when applied in vitro at low temperature. 


Tubercular Allergy without Infection 


F. R. Sabin and A. L. Joyner (J. Bap. Med., 
68, 659; 1938) found that guinea pigs could be 
rendered hypersensitive to tuberculo-protein by 
amall, repeated, intradermal injections of active 
tuberculo-protem. The process of sensitization could 
be accelerated by the addition of tuberculo-phos- 
Phatide to the protein, so that the readstions became 
indurated and necrotic and closely simulated tuber- 
culous disease. Injection of active ee 
induced a new formation of monocytes some 
epithelioid ocells, and the addition of phosphatide 
to the protein brought about a massive formation 
of epithelioid cells. The writers regard the intra- 
dermal route as the beet for these sensitixations 
probably because it provided the largest dose per 
call of the sensitizing agent. They compare the 
degree of sensitization artifloially obtainable by the 
synergic action of tuberoulo-phosphatide and tuber- 
culo-protem to the degree of sensitization naturally 
occurring in tuberculous animals. 


Reactions of House-flies to Light of Different Wave-lengths 


J. W. MaoBary Oammron, of Macdonald College, 
Montreal, has recently described experimenta whiab 
were conducted with the object of testing the reactions 
of house-flies to different wave-l of light 
(Oanadian J. Res., 16, 807; 1938). The insects 
were reared on an artificial medium and tested by 
means of different wave-lengtha of -spectral light 
obtained from e quarts-mercury vapour lamp. The 
renge of the spectrum tested was from 3022 A. to 
5780 A. and the linea were made of approximately 
equal intensity throughout. In addition, 5461 A. 
and 4078 A. were tested dt several other intensities. 
The compangon standard, which was used im alf 
cases, was white light obtained from a tamgsten 
filament frosted bulb. Flies to be tested were re- 
moved, from b cages tan hours before the teata 
began and were kept in darkness until used. It was 
found that the house-fly is much more 
stimulated by ultra-violet light of wave-length 
3656 A. than by any other part of the spectrum 
tested. The influence decreases as the longer wave- 
lengths are reeohed and also on the short wave- 
length side of the peak. The available 
extended as far as 3022 A. nto the ultra-violet, and 
at thia point there is still an attractiveness greater 
than that exrerowed either by yellow or green. 
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Original Home of the Coco-nut 


Usome this title P. V. Mayuranathan, curator of 
the Botany mt, Government Museum, 
Madras, has published an in ing discussion of 
this subject (J. Bombay Nat. Hist. Soc., 11, (2); 
September 1938). His paper examines particularly 
the question of the antiquity of the coco-nut in Indis, 
and whilst discussing previous suggestions as to the 
original home and the subsequent course of distribu- 
tion of this palm, it pays particular attention to the 
geological history of the regions under discussion and 
supplements botanical evidence with ‘that drawn 
from philological and ethnological sources. Bo old 
is the ooco-nut in India that the Arabs from early 
times called itgthe Indian nut. On the other hand, 
Cocos is an American genus with no other living 
representative of that genus anywhere except in 
the continent of America. The author’s solution is 
that it origmated in that ancient Papuan land which 
included the island continent of New Guinea as we 
know it to-dey; from there the strong eastward 
current during the north-east monsoon carried it 
through the Straits of Malacca into the Bay of Bengal, 
and primitive man brought it over to the shores of India. 
The discovery of fossil Cocos in the Pliocene deposite 
of New Zealand would be in acoord with this view. 


Northern Californian Earthquakes during 1937 

As is well known, California forms part of that 
well-established ring of instability, the circum- 
Pacific circle, and it was in the Californian region 
that on April 18, 1906, occurred the great earthquake 
which wrought havoc in San Francisoo and caused 
such remarkable displacements along the San Andreas 
rift. During 1987 there was no shook so great as 
this one, but there were approximately 277 earth 
quakes and earth tremors of varying intensity. Their 
intensities and distribution have been examined by 
Perry Byerly and John N. Adkins (Bull. Seis. Soo. 
Amer., 28, No. 4, 268-268 ; Oot. 1938). One hundred 
and forty earthquakes were sufficiently well recorded 
at the various stations for their seventy-five epicentres 
and initial times to be determined, and for these a 
map has been drawn by the authors. The epicentres 
form a broad band perallel with the coast-lme with, 
as in 1936, a jon comparatively free from epi- 
oentres between Humboldt County and San Francisco 
Bay, a very active region east of Monterey Bay, and 
very few epicentres along the San Andreas Fault 
between Monterey Bay and San Francisco. Oom- 
pared with 1986 thare was moreased activity in the 
wegion east of San Francisco Bay. There appears to 
have been also a line of epicentres roughly at right 
angles to the coast, approximately through the towns 
of Greenfield and Merced. Seventeen,- quakes 
‘oocurred in known regions the epicentres of which could 
mot be located accurately owing to poverty of data, 
and the following observatories recorded shocks not 
felt by persons or recorded at other observatories : 
Berkeley, 26; Mount Hamilton, 28; Palo Alto, 38; 
San Francisco, 2; Ferndale, 8; Fresno, 8. Finally, 
fifteen shocks were recorded at more than one station, 
act felt by people and insufficiently well recorded for 
their epicentres to be located. 


Analysis of Mine Dust 


Parze No. 101, on the of mine dusts, 
by <A. L. Godbert, Safety m Mines Research 
Board (H.M. Stationery Office, London, 8.W.1, 
1938. ls. 6d.) gives an alternative method of 
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determining the carbon dioxide contents of mine 
dusts contaming carbonates and a method of deter- 
mining separately the free and combined water in 
mine dusts iming gypsum. These data are 
ee te rasan 1o the suppreasing action on 
i tion of coal dusts known to result from 
carbonates and combined water. 


Density Condensation of Cepheid Variables 

ZDENŇK KOPAL hes recently published tho results 
of his research on 88 8 he1 stars and 30 variables 
of the RR Lyre type (Mon. Not. Roy. Astro. Soc., 
89, 1; Nov. 1988). He makes use of the well-known 
period-huminosity and mass-luminosity relations and 
also assumes that the heids radiate lke black 
bodiea, from which two tables are compiled showing 
the following resulta: P, the period of pulsation ; 
Sp, the spectral type; log Ta/T o, To and Tp, referring 
to the temperatures of the sun and star respectively ; 
abeolate visual and also absolute bolometric magni- 
tudes; log «/pm; log P./pm, p being the density. 
Although it has been assumed for a considerable time 
that P has nearly the eame value for all cepheids, 
it is shown in the tables that there is practically no 
foundation fof this assumption. THere is a wall- 
defined, relation between P1/pm and the spectrum, 
and it seams that there is a close connexion between 
the density ocondensations of oepheids and their 
spectral clase. This, of course, depends on the 
hypotheses involved in the present state of the 
pulsating theory being correct. There is a gap in 
the values P4/pm between the long- and short-period 
cepheids at .spectral type F 5, and it is suggested 
that the sudden change of P4/p takes place when a 
certain temperature has been reached so that there 
is an alteration in the ratio of specific heate. This 
explanation, however, is ruled out, and a real change 
of density condensation is believed to take plaoe. 
This affords good reasons for the assumption that 
the long- and short-period cepheids are of essentially 
different structure. 


A Comparison Sequence for Nova Lacertz 


8. A. Mitchell and C. A. Wirtanen have published 
a with this title which will prove useful to 
variable star observers (Mon. Not. Roy. Astro. Soo., 
99, 1; Nov. 1988). The paper is the outcome of an 
informal meeting of the leaders of the American, 
British and French variable ster associations during 
the sessions of the I.A.U. held at Stockholm last year. 
A request was made that the Leander MoCormick 


Observatory should publish the and 
oo-ordmates of sequence stars for long-period, variables 
that-hive been determined since MoUormick Publica- 


tions, 6, appeared in 1935, and a special request 
was made for Nova Lacertw, No. 2. A table gives 
visual and photo-visual magnitudes for thirty 
stars with their co-ordinates, and, assuming equal 

foreach method, the probeble error of ane 


‘magnitude is 0-02 magnitude. Three of the faintest 


stars of the sequence, magnitudes 14-6, 15-0, 15-8, 
have no photovisual magnitudes and these have been. 
observed i by W. H. Steavenson. 
Mitchell, using the 26-in. refractor, made visual 

of grade estimates, and it will be shown in 
the forthoommg varisble-star publiogtion the 
scale of his visual i agrees very olosely 
with the international photovisual system to which 
the values of Nova Lacerte are reduced. 
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Science and Philosophy 


T a Friday evening discourse delivered ab the 

Institution on December 2, the Right Hon. 
Viscount Samuel discussed the importance of obtain- 
ing closer co-operation betwean science and philosophy 
than there has been in the past. The scientific 
worker, intent on speciel problems, has tended to 
ignore the need to examine the general principles on 
which his studies rest. Separation has come from the 
other side too. Nineteenth century philosophy of the 
idealist tradition went an ite way regardless of science, 
with disastrous consequences. The question is not 
@ purely academic one. At the present time, he 
said, “every land resounds with the tramp of armies, 
and the air throbe with the droning of their aircraft. 
Behind the armies are the dictators or the parlia- 
ments. Behind them are the political creeds— 
Communism, National-Socialiam, Fasciam, Democracy. 


And behind the creeds are the osophers— 
Marx and ; Hegel, Nietzsche, , Sorel 
and Croce ; and the other protagonista of liberty. 


Some of the creeds, ib is true, aro anti-intellectual ; 
but irrationalism also is a philosophy of a 
kind”. 

If philosophies of this kind are to be avoided, a 
_ Feasonable basis must be found for ethics and religion 
in place of the confusion and uncertainty now pre- 
vaiing. The first step in this direction is for the 
philosopher frankly to accept the maim canolusions 
and point of view of science. In particular, he must 
admit that the universe exista i y of human 
thought. ee TA e O A 

ege except as parts and producte of this universe. 
realist tendencies that are noticeable in recent 
philosophy in Great Britain and in the United States 


are therefore to be welcomed. As a consequence of. 


such a realist attitude some old metaphysical diffi- 
culties about space and time, and about substance 
and qualities, should disa; Lastly, it is necessary 
to abandon the notion what we call ‘values’ 
truth, beauty and goodness—are ingredients of the 
world at large. As Alexander has said, ‘Values are 
human inventions”. This means that, in the sphere 
of ethics, actions are to be judged by their 


carlsequences, not in terms of any supposed a 
priori moral les. 

These are examples where the philosopher should 
look to the man of science for guidance ; but there are 
others where the philosopher should be able to help 
the man of science. For ong thing, he can urge the 
need of caution in accepting the paradoxes that have 
been prominent in recent scientiflo thought. An 
example of this is the tendency to attybute physical 
Properties to space. See, ee 
interval between or prooeases. If it is really 
empty, it cannot have physical p . If any such 
properties have to be attributed, it should be openly 


ackn not to be empty, as was admitted by 
the old ‘ether’ h; is. Another example is the 
tendency to make ‘a Uncertainty Principle 


an argument for abandoning the notion of causality, 
on which scientific is based. 

The philosopher may also be of use in directing 
attention to unfilled gape in scientific theory. One of 
these is the absence of any explanation of gravitation. 
In spite of the Theory of Relativity, gravitation is 
still, aa it was in Newton's day, a ‘brute fact’ unoon- 
nected with anything else known about matter. 
Conceivably the internal structure of the atom may 
provide the answer. Another, and perhaps a more 
scandalous, gap in theory is that the great problem 
of the relation of mind and body remains apparently 
untouched. Although science iteelf is a process of 
thought, science tells us nothing about the nature 
of thought. A serious mistake has perhaps been made 
in supposing that perception is necessarily confined 
to the known functions of the human sense organs. 
The solution of the problem may possibly oome from 
the science of electro-physiology, which is still only 
in its infancy. 

There are already encouraging signs, Lord Samuel 
conchided, that science and osophy are coming 
closer together. If this union mes complete, and 
if the long-standing isolation of religion can also be 
overoame, it may be possible at last for mankind 
ES aa ee ee 

action. g 


The Expanding Universe 


a e a aa gah pele! a aan! opr 
Universe was beld on January 27 under the 
joint auspices of the Physical Society and the Royal 
Astronomical Society, the chair bemg taken by 
the Astronomer Royal. The discussion was opened 
by Prof. Q. Temple and Dr. G. C. MoVittie in 
two which gave surveys of the 
theory of relativistic coamology and of the informa- 
tion to be derived from astronomical observations. 
The first of these papers dealt especially with the 
developments in relativistic theories of the large- 
soale structure of the universe since the publication 
of Roberteon’s report in 19831. The more important 
of these developments sre the investigations of Milne 


and his school into the 


and his fellow-workers on the form taken by the 
astronomical distance functions in general relativity. 
A cosmological theory which endeavours to explore 


special or the general theory of relativity ty; Boooring 
ae iha uaonniiy is aa to hess ‘global’ or ‘looal’. 


The second hypothesis, first formulated satisfactorily 
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by Milne, then shows that the space-time is stratifled 
are ae eh he a eae any Pe wae 
in the form 


ds*=d— RKL — Ert Re 402-4 r'sin "0d t} 


where the world-lines of nebulæ (r, 0, ọ = constants) 
are orthogonal to the hyper-surfaces of stratification 
S, i = oonstant. The general theory provides an 
expreasion for g(t) in terms of the cosmological 
constant 2, the curvature constant k of the h 
surfaces S (whioh may be Soi Doo) dhe eee 
R, of £, and the number a of nebuis per unit volume 
on some specified S. Prof. Temple concluded by 
ing attention to the fact that the system of 
real oo-ordinaf®a (i, r, 8, p) covers only that region 
of space-time traversed by the nebulæ, and 
be tact catest thi posethility bhe an: apiy region af 
space time might exist outside the system of ex- 
panding nebulæ—as it actually does in Mitne’s theory. 
Dr. MoVittie than gave a critical account of the 
construction of the semi-empirical equations sum- 
marixing the observed relations between the red-shift 
3, the t photographic itude m and the 
number Na of nebuls with tudes less than m. 
He pointed out that Hubble’s equations depend upon 
a number of ad hoc assumptions which are entirely 
arbitrary in character and unsupported by the 
general relativistic th In these circumstances, 
the obvious course is to utilize the relations between 
observable quantities furnished by tbe general 
theory. These alone, however, are insufficient and 
an additional datum is required, which MoVittie finds 
in the estimate of the average mass of the visible 
nebule, M,= 4 x 1044 gm. His analysis of the 
observations leads to the conclusion that 
k = — 1,0 that the hyper-surfaces S are ‘hyperbolic’ 
in character, the radiua' Rẹ lying between 10 and 
10° paraecs. The average density is probably of the 
order of 10-™ gm. cm. and the effectrve temperature 
of the nebular radiation lies between 5,000° and 
7,500°. The cosmical constant à is expreesed by the 
difference of two numbers of the same order of 
magnitude, and, owing to the considerable unocer- 
tamty in their values, no reliable information is 
forthooming concerning the value of i. 
In the subsequent discussion, an important point 
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was raised by Sir James Jeans, who inquired if the 
sign of k is sensitive to changes in the estimation of 
the average nebular mass M. In reply, Dr. MoVittie 
stated that the conclusion b = — 1 would probably 
persist even if his estimated value of M, were in- 
creased by & factor of sbout 50. 

Sir Arthur Eddington stressed the importance of 

PENE cosmological investigations upon a standard 
of length which would be accepted not only in 
, but also in quantum theory and in metro- 
logy. Since such a standard can only be specified. in 
terms of dimensionleas numbers, it would necessarily 
be a structure with definite quantum numbers or 
oomposed of a definite number of atoms, as, for 
example, 10* lattice spaces of calcite. Finally, he 
streased that theoretical coamology is & normal and 
‘patural extension of well-known physical principles 
and deplored the mystery with which this subject is 
sometimes cloaked. 

Prof. W. H. MoCrea referred to recent nebular 
counte by Shapley which appear to indicate that the 
distribution is not isotropic, and he showed by a very 
simple argument that Hubble’s velocity-distance 
relation would still remain true in any assigned 
direction. The Astronomer Royal also referred to the 
lack of homogeneity revealed in Shapley’s observa- 
tions, and appealed to mathematicians to develop a 
more general theory capable of dealing with this 
more complex situation. Dr. MoVittie in replying to 
these comments stated that in his very latest paper 
Shapley admitted that his former conclusion 13 
rendered uncertain by an error of calibration, but he 
believes that when the correct calibration is com- 
pleted, there will still remain some lack of isotropy 
in the nebular distribution. 

Prof. W. Wilson stated that in spite of ita sim- 
plicity, Milne’s cosmol: theory suffers from the 
defect that it does not moorporate detailed gravita- 
tional phenomena such as planetary motions. On 
the other hand, be felt that m the domam of 
general relativity the early simple theory of de Sitter 
may be an adequate expression of the facta. Prof. 
Temple said in reply that the de Sitter universe 
is in fact the ultimate state of all the continually 
expanding models proposed by general relativity. 


1 Res. Mod. Phys., 5, 62. 


A Congress of Aeronautical Geography 


‘HAT there are relations between geography and 
aviation was officially acknowledged, so to speak, 
for the firsts time in the week of November 28- 
December 3, when the First Congress of Aeronautical 
Geography (Premier Congrés de Géographie Aérienne) 
as in Paris under the ices of the Frenoh 
Ministers for Air and National tion. It had 
deen organized by the Union Syndicale des Industries 
4éronsutiques (not by a geographical body), the vice- 
areaident of which, General Duval, acted as ohair- 
man, and eminent representatives ee French science 
ad aviation served as charmen of various sessions. 
Twenty-two pepers were read, dealmg with the 
lifferent aspects of aviation so far as they may be of 
nterest to the geographer. 
The programme commenced with two meteoro- 
ogical papers, read-by Measrs. G. Dedebant and A. 
"iaut, of the French National Meteorological Office, and 


an excellent discourse on the international regulation 
of civil aviation, given by Dr. A. Roper, secretary- 
general of the International Commision for Aerial 
Navigation. M. R. Bureau, of the Meteorological 
Office, discussed the stratosphere, and the well-known 
pre-War pilot and aeronautical inventor, M. R. 
Eenasuit-Pelteris, spoke on mterplanetary space. A 
number of papers dealt with the geographical and 
ecanomic conditions and tho statistical results of com- 
mercial avistion in general (M. J. Vivent, sub-director 
of civil aeronautics in the Air Ministry) and of different 
long-distance air-lines (Messrs. R. Perret, vioce-presi- 
dent of the Association dea Géographes Français : 


Indochina of Cie. Air-France; Prof. J. Weulerase : 
line London—Capetown of Imperial Airways Ltd. ; 
F. Ruellan, director of studies: line Amsterdam-Batavia 
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of Koninklijke Luchtvaart Mij.; Prof. E. 

lino Now York-San Francisco of United Air Linas, 
Inc.). The services which aviation is able to render 
to geography and allied sciences were discussed by 
the followmg: M. A. Carlier, manager of the Soaidté 
Générale de Photo-Topography (on aerial photo- 
graphy); Prof. P. George (on the role of aviation in 
the exploration of the polar regions); Father Poide- 
bard (on ee eee of ancient civilizations by 
aeroplane) ; . A. Demangeon (on the investigation 
of agricultural systems from the air); ML F. Blondel, 
chief mining engineer (how to employ the aeroplane 
for geol inv tions and for ); 
Prof. E. de Martonne (on the contribution of aviation 
to morphological studies); M. G. Huisman, director- 
general of Fine Arte (on tbe aid of aviation in studying 
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by the well-known airman, M. P. Codos, on trans 
continental and trans-oceanic flighta. A numbe 
of other papers were of a more technica 
character. 


It is to be regretted that the attendance at the 
Congress was not large; the date of the meeting 
had been chosen with regard to the sixteenth Inter. 
national Aeronautical Exhibition held at the Granc 
Palais des Champs-Elysées, but rt is obviously noi 
very convenient for a scientific congress. Thougt 
the meeting had been intended to be an internationa 
one, the speakers were, without a single exception 
French, and nearly the same is true of the hearers 
among whom there were only half a doxen foreigners 
It is to be hoped that the next OdAgrees of Aero. 


nautical Geography, which will be held in 1940, agair 
io Paris, may have larger and more internations 
support. Cant Hanns Ponca. 


The Testing of Electrical Switchgear 


HE Department of Scientific and Industrial 

Research stated last year that at the request of 
@ number of manufacturers of switchgear, it was 
considering the establishment of a short-circuit 
testing station at the National Physical Laboratory 
which would be capable of testing switchgear specified 
to be able to break a circuit having 4 current I 
flowing in it with a possible maximum voltage V 
acro the of the circuit breaker, when the 
product of and I is 250 million volt-amperes, 
certain limitations being made as to the value of V 
and I. The cost of such a laboratory would be very 
high, as it would have to be built at an appreciable 
distance from other laboratories and it would have 
to generate its own power. Only a limited number 
of full-scale tests could be made per annum and so 


tt would need a large Apen hs 

The Department, therefore, i & questionnaire 
to interested firms and bodies, inviting their views 
on various aspects of the and on oertain 
tentative proposals by means of which the National 
Physical Laboratory might be able to issue certi- 
fleates that the gear has successfully passed certain 
specified tests. The replies disclosed a considerable 
measure of agreement. It was desirable to provide 
testing facilities which would be available for those 
manufacturers who did not possess testing stations, 
and that it should also be possible for such 
manufacturers to obtain certificates issued by an inde- 
pendent body in respect of such testa. At the same 
time, those companies which have already erected 
short-circuit testing stations for their own use 
mdicated some doubt as to whether additional 
testing capacity in Great Britain was justified as 
there were already in existence greater testing 
facilities than are available in any other country in 
which switchgear 1s produced. pointed out 
that they had spare capacity available. They offered 
to assist the Department in exploring the proposal 
further by supplying information from their own 
experience. As the result of moet friendly discussions 
with the Department, it appeared possible to ool- 
laborate with*the owners of existing short-circuit 
testing stations and so provide facilities in those 
stations for testing for any British manufacturer. 
Negotiations to this end began in 1937. 


has been recently reached on & scheme 

which it is hoped will be adequate to meet require- 
ments. This scheme permits the existing testing 
stations to continue to issue their own certificates 
and in addition provides facilities for the issue oj 
N.P.L. certificates when required in respect of circuit: 
breakers coming within the agreed range whick 
attain a standard of performance defined in the 
appropriate British Standards specification. The 
negotiations were made much easier by the fact thai 
the owners of existing stations had taker 
preliminary steps to co-ordinate their work and hac 
visionalty decided to form an ‘Association o: 
Bhort-Oirout ort-Oireut Testing Authorities’ which would aoi 
as a teating or certifying body. This Association i 
now being incorporated. The main features of th 
new scheme are as follows. Owners of testing station 
will provide faajlities to any British manufacturer 
without distinction, and will undertake that the full 
time use of ane teat bay will be made available 


` collectively, by the existing testing planta, for tests 


for those manufacturers who do not themselves owr 
testing stations. Tests will be normally carried out 
to the requirements of a definite British Standard 

ion. While the Association of Short-Circun 
Testing Authorities will issue its own certificates oi 
rating and records of | ormanoe, it will be possibk 
to obtain N.P.L. tes. ea age io for N.P.L 
certificates under the ould be ad 
dressed to the Director, National Physical Laboratory 
who will decide at which station any individual tem 
can be made. Strict confidence will be observed ir 
connexion with the design of circuit-breakers sub 
mitted for test. 

The stations at present included in the scheme are 
those of : The English Electric Co., Ltd., the Genera 
Electric Co., Ltd., the Switching Testing Co., Ltd. 
Trafford Park, which is jointly owned by th 
British Thomson-Houston Co., Ltd., Messra. Ferguso: 
Pailin, Ltd., and the Metropolitan-Vickers Electrica 
Co., Ltd. ; The British Short-Oironit Testing Station 
Ltd., Hebburn-on-Tyne, owned by Meers. A 
Reyrolle and Co., Ltd. As soon as the Nationa 
Physical Laboratory is ready to receive orders for testa 
leaflets giving full details of the arrangementa for teats 
including particulars of charges, will be available. 
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Protective Films on Metals 


TY papers presented at the Autumn Meeting of 
the Institute of Metals by. Drs. L. E. Price and 
}. J. Thomas dealing respectively with ‘The Tarnish- 
og of Silver and Silver Alloys and ite Prevention” 
nd “Oxidation Resistance ın Copper Alloys” may 
vell represent the commencement of a new era in 
he investigation of alloy systems resistant to oxida- 
ion and scaling. It has been suggested by Wagner 
hat for a fbm to provide marked resistance to further 
‘xidation high sectrical reaistance, such as is offered 
«y films of the pure oxides of aluminium, beryllium 
q silicon is required. This hypothesis is abundantly 
onfirmed by the present authors’ work. 

When, however, alloys of silver or copper are heated 
n air under normal conditions, such resistant films can- 
«ot be produced owing to the fact that both the oon- 
¢ituenta of the alloy oxidise simultaneously, yielding 
. coat, the electrical resistance of which is not high. 
Yptimum results can only be expected when films 
f a suitable pure oxide are formed. The problem, 
herefore, with which the authors were faced was the 
«roduction of films of this type, and tbeir solution 
€ the difficulty calls for the highest preise. By an 
PP: iate pre-treatment protective films of alumina 
1ave formed on alloys of silver or copper oon- 


taining 1 per cant of aluminium, and remarkable 
resistances to oxidation and ishing both at roam 
and at elevated tem has obtained. 


Two methods have been developed for the for- 
mation of such films of alumina or beryllia ; first by a 
selective oxidation of the alummium or beryllium in 
the alloy by heating in hydrogen containing & partial 
pressure of water va of 0-1 mm., or by.the 
cathodic deposition of of these oxides. Some idee 
of the magnitude of this research even in its present 
stage will be gathered from the fact that 70,000 
specimens of silver and ite alloys have been exposed for 
periods up to one year in fifteen different locations. 

This work imaa yet in ite experinaatel megs, wnf 
until data are available sige the 
properties of the films, and pertioularly their re- 
sistance to abrasion, it 18 not ossy to visualize the 
practical possibilities of the process. It is probebly 
true to say, however, that no more serious di i 
to such ical application oould be done than by 
indusing the authors to abandon their 
present purely scientific treatment of the subject and 
to devote their attention to the empirical and routine 
examination of alloys of possible industrial signifi- 
canoe. F.O.T. 


Research on Concrete 


HE steadily i use of concrete in the 
construction of buildi and roads has given 
dded impulse to the efforts being made to ascertain 
«ow ita quality may be improved and how it oan 
© used to the best advantage. One of the most 
{mportant of the factors which mftuenoe the properties 
f this material is the grading of the aggregate and 
xw and valuable light has been thrown on this 
y the investigations made at the Building Research 
‘tation and at the Road Research Laboratory, the 
esults of which have now been published*. 
That the strength of concrete depends directly 
‘pon the ratio of water to cement and that other 
actora are of importance mainly in so far as they 
ffect this ratio is now well established. It follows 
bat the of the aggregate determines the 
trength of the concrete Imasmuch as it influences the 
zater content required to bring it to the desired 
egeo of workability. The now widely known 
wthod of consolidatmg concrete by vibration may 
wo used to obtain increased strength because it is 
oasible thereby to consolidate a drier mix, thus 
aducing the necessary water: cement ratio. The term 
vorkability’ has generally been held to convey an 
upreesion of the ease or otherwise with which a 
am can be placed, but no ise definition has 
reviously been attempted. It is shown here that 
lhe only part of the applied work whiob is usefully 
oyed in the preparation of the mix is that used 
overcoming the mternal friction of the concrete 
«od the friction between concrete and mould or 
sinforoement. Of this useful work, the only portion 
* Department of Scemtufe and Industmal Research and Ministry 
f Transport, Road Research, Technical Paper No. 6, “The Grading 
Meee aod Workability of Conorete.”’ Piondon. H M. Stationery 


depending on concrete alone is due to the internal 
friction and, from this consideration, workability 
is dafined as the property which determines the 
amount of internal work required to compact the 
concrete. 

For the measurement of this property, the alump 
test is shown to be defective in two respecte, and the 
compacting factor test, finally chosen as suitable, is 
besed on the above definition and measures the 
amount of compaction uced by the spplication 
of a standard quantity of work. In order to determme 
the effect of compactness a series of tests waa carried 
out in which the specimens received different amounts 
of tamping and therefore contamed different pro- 
portions of sir-voids. The loss of strength due to a 
degree of under-compaction, as measured by the 
proportion of air-voids, was found to be 380 per cent 
mee te ees Woe a eee 
cent with 25 per cent of air-voids. It was shown 
that, provided the specimens were fully compacted 
and had the same weter-cement ratio, quite large 
variations of aggregate grading and shape of particles 
head no appreciable effect on strength. The i 
is of importance only in so far as it affects work- 
ability and the water-cement ratio necessary to 
obtain the required workability, and its suitability 
should be judged-in relation to the cement content 
and the degree of workability required. 

The peper fully describes the tests made, and gives 
photographs in illustration of them, while the quan- 
titative results are adequately set out in tables and 
curves. From the various data supplicl it should be 
possible for the engineer to obtain the best combina- 
tion of workability and strength for any particular 
purpose. 
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Science News a Century Ago 
Royal Astronomical Society 

AT the anni meeting of the Royal Astro- 
nomical Society held on February 8, 1839, the 
council congratulated the Society on the inet 
conditions of ita finances, and on the activity an 
xeal which were displayed in all branches of astro- 
nomical science, marked more especially by the 
recent discovery of the parallax of the fixed stam, 
by two of the fellows of the Society in different 
hemispheres. Obituaries of deceased members were 
read and mention made of the services they had 
rendered to science ; i ee vee eee 
the late Dr. Bowditch of Boston. The 
for the year was awarded to the Hon. Jahn Weobtealey 
for his catalogue of the right ascension of 1818 stars 
—e work which had been of great assistance in the 
formation of the new general catalogue then in 
course of reduction.’ 

Bir Jobn Wrottesley, afterwards Baron Wrottealoy, 
was born in 1798 and died in 1867. A barrister by 
profeasion, he served as t of the Royal 
Astronomical Society in 1841-48 and as president 
of the Royal Society in 1854-57. 


Nitrogen in Plants 
“Somm experiments made by ult,” said 
the Athenawm of February 9, 1889, “show that 


trefoil, cultivated in a soil previously calcined to a 
red heat, admits a certain quantity of nitrogen into 
ita organisation, which Labo proceeds from the 
atmosphere. On repeating the t with 
peas, a similar result was obtained ; and besides 
this, the peas, with no other nourishment than that 
which had been derived from water and air, have 
flowered and yielded perfect seeds, and the nitrogen 
was more than double in quantity to that originally 
contained in the peas. On comparing these experi- 
ments with those made on osts, etc., it appears that 
only certain plants are apt to derive nitrogen from 
the air, but the manner m which this elementary 
body fixes itself in vegetables is not known.” 





University Events 


Lonpox.—Dr. John McMichael has been appointed 
to the University readership in medicine tenable at 
the British Postgraduate Medical School. He will 
take up his duties early in March. Binoe 1936 he 
has been Johnston and: Lawrence research fellow of 
the Royal Society of Edinburgh and extra honorary 
assistant physician at the Royal Infirmary, Edm- 


burgh. 

Dr. W. T. J. Morgan has been appomted as from 
January 1, 1939, to the University Sauer o 
biochemistry tenable at the Lister Institute of - 
ventive Medicine. Since 1929 he has been biochemist 
and first assistant in the Seram Department of the 
Institute at Elstree. 

The title af profeasor emeritus of mycology in the 
University has conferred on Prof. E. 8. Sahnon, 
formerly University professor of mycology at the 
South-Hastera Agricultural College. 

Mr. 0. C. L. lecturer in astronomy at 


University aig been appointed director of 
the University Observatory 
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Societies and Academies 
Paris 
Academy of Sciences (O.R., 208, 57-131, Jan. 9, 1989) 

A. Lacrorm: Silent stages in the formation of | 
new crater of the caldera type at the summit of th 
Piton de la Fournaise (Reunion Isle). 

E. Esouancox: Definition of force in the specia 
theory of relativity. 

B. Ssanu: A fımdamental theorem of geometr, 
on algebraic surfaces. 

S. Exuaweaee: Oo-homologies and continuow 
transformations. 

R. Sanam: Mean convergence of &'ourier series. 

L. Kawrorovrron and A. Povsrar: Genera 
forms of partially additive functions m certain semi 
ordered spaces. 

= OBRECHKOFF : Zeros of some fonctions ontidres 

O.-T. Oxvawa : Holomorph functions in the cerel 
undid. 

E. Larasvem: Functions of a complex variabl 
defined by a linear relation between the variable an 
logarithm of the function, the coefficients being som: 
polynomials related to the function. 

O. Yaporr: A method of measuring the spee 
of the ‘front’ of a gaseous jet. 

O. Siromanu: The velocity of sound in binary 
mixtures of liquids, by a resonance method. , 

T. V. Ionæsou: Mode of action of ionized ga 
oscillators in the magnetic field. 

Mum. Z. SOUBARAW-CHATELAIN : Application of th: 
conductimetric method to the simultaneous deter 
mination of molybdio acid and of ammonia in th 
ammono-molybdates. 

G. CaaupERow and A. Myoma : Thermo-magneti: 
characteristics of cubic iron sesqui-oxide. 

L. Dunoyas: Emission from the ends of lumin 
escent tubes: numerical results. 

G. Ditcntiaa: A new type of photo-clectrio cell 
The contact reaistance of a semi-conducting piece o 
treated ‘Cellophane’ applied to a layer,2-8 mm. thiol 
of yellow or red mercuric oxide oan be used for quali 
tative work in the visible and ultra-violet. 

Miia. M. Pasay: Element 87, a derivative o 
actinium. There would ‘appear to be two isotope 
of atomic number 87, one of short life (21 min. 
announced here, and another of long life found by 
M. Hulubei. 

B; Powrmoorvo and A. LAZARD: Nuolear iso 
merism produced by a oontinuous spectrum o 
X-rays. 

G. Ooonratost: Measurement of the effect o 
latitude on cosmic ray showers. Measurements 6 
sea between Bahia and Trieste suggest that. the 
showers are due to radiation of the same quality i 
both equatorial and temperate regions. 

R. Danapiacs and O. BÉCHARD : Determination 
of freezing point and boiling point, at reduce 


- pressure, of mixtures of ethylglyool and water. 


P. Basran : Researches on the evolution in au 
in water and in a vacuum, of brittleness due to aci 
pickle in extra-soft annealed steel. 

P. Cannt and L. PmaxNná: Some anti-oxyge 
effects from the point of view of the practical rul 
of the ‘electronic strain’. 

L. Patyray and 8. Sapwray: Catalytic dehydrc 
genation, by means of Raney or ordinary nickel. 

J.-H. Horrsar: Genesis of iran beds on the righ 
bank of the Red River (Tonkin). There is a larg 
reserve of iron capable of exploitation. 
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C. Dauzkne : Geographical distribution of lightning 
‘trokes in the Département du Gers 

Mire. M. Catan: New preliminary researches on 
he synapses of red algm. 

R. Gautuspet: Possibility of indefinite 
ralture of tissues of carrot tubercules. Such tissue 
aas been maintained for more than a year, and 18 
rary resistant to changes of conditions. 

M. AuBEEBTOT: Presence of a dorsal contractile 
reasel in the genus Acerentomon. 

P. Cuasawaup: Geonemy of unsymmetrical 
2lecsteans. 

P. Ceavowanp: Chronaximetric analysis of the 
lock of conduction ın nerves; realization of 4 

A. Poraox : Carrectmg glasses for those operated 
m for cataract. 

P. Lára and P. Stpartian: Presence of polio- 
ayeslitic virus im the intestinal contenta of a livmg 
nfant in an infected family ; isolation of the virus. 


Amsterdam 
Royal Netherlands Academy (Proc., 41, No. 9, 1988). 


L. Rurrav: Geological investigations in mid- 
Dalmatia and Herzegovina. 

J. Q. VAN DAR Cornput: Hyperconvex aggregates 
n the plane. 

T. L. p= Brunt and J. N. Lom: Absorption 
pectrum of thorium. 

B. J. D. Marus : Some observations on special 
structures in the cell walls of planta. 

J. van Somer: Tilted late breccias on the south- 
astern Biokovo slopes (Dalmatia). 

F. ps Wrirr Poyt: The Klobuk (a mountain) at 
Ljubuški, a tectonic klippe. 

D. Q. Mowraana: Some Rudiste and Nermeidm 
from mid-Delmatis. 

F. Kanzen : Middle Eocene Foraminifera from the 
tysch in the neighbourhood of Omiš, Dalmatia. 

A. Tax Dam: Foraminifera from the Oligocene 
and Miocene of the Eastern Netherlands. 

M. J. L. Dors and B. OC. P. Jansnn : Studies on 
phosphorus metabolian in normal and, rachitio reta 
with & a prac saan ive isotope (2). The 
total phosphorus lipin phosphorus content and 
the formation of lipi phosphorus. 

E. Frag: Studies on the hypothalamic optical 
aerve of the Amphibia (1). Rana mugiens, Rana 
sscoulenta, Bombinator end Pipa pipa. 
(2) Protous anguineus and the phylogenetic eig- 
aifloance .of the hypothalamic optical nerve. 

A. Moonrsn and W. K. Muetsns: Single cell 
oe of Leptospira. 


Brussels 
Royal Academy (Bull. Classe Sæ., No. 11, 1988). 


C. J. ps La Vatrtae Poussin: Irregular points. 
The determination of mases by potentials (2). 

P. Buswrat: Note on certain varieties of Segre. 

L. Lineman: Certain topological evolutions. 

L. Durwiovt: Fundamental surfaces of the 
second kind of the birational transformations of 
four-dimensional z 

J. THORBAU J. VERHUIST: Atacumite from 
Katanga. Orystallographio, optical and X-ray 
investigations on this mineral. 
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J. Pasrumis: Sensitizers and an organizer m 
the activation of the egg of Barnea candida. 

J. Branpks: Effecta of the local application 
of ultra-violet rays on the blastule and gastrulm in 
the Discoglosse. 


Copenhagen 


Royal Danish Academy of Sciences and Letters, 
October 21. 


Noms Bome: Reactions of atomic nuclei. In 
connexion with the communication of & paper, 
written in oollaboration with G. Placzek and R. 
Peierls, a general survey is given of the use of simple 
mechanical ideas and thermodynamic analogies to 
explain several characteristio features of nuclear 
reactions. 


November 4. 


Ferrz BUCHTAL and J. LINDHARD : Physiology of 
the striated muscle fibre. On the basis of the ex- 
perimental results from work on isolated oros- 
striated muscle-fibres, a new contraction hypothesis 
is put forward. The anisotropic segments of the 
myofibrils consisting of myosin-chams are more or 
leas stretched in an electrostatic fleld in the resting 
fibre. On excitation, this electric field decreases, the 
myosin micella become coiled up, whereby the fibre 
contracts. 


November 18. 


J. N. Baswerep : Foundation and formulation of 
the thermodynamio laws. On the basis of points of 
view previously stated concerning the impossibility 
of heat-work transformatiqn in ordinary Rr 
dynamics, the fundamental conceptions and princi 
in thermodynamios are develo in a form whi 
some extent deviates from the traditional treatment 
of the subject. 

December 2. 


Orro Nxvuassavse: An edition of an Egyptian 
astronomical papyrus (Pap. Oarlsberg 9) prepared 
in collaboration with A. Volten. The papyrus 
contains a calculation of new moons and for the 
first time gives some insight mto a mathematical 
astronomy among the Egyptians. [See also NATURE 
of January 21, p. 115.] 


December 16. 


C. M. Srmmunpure: An examination of the 
strup woman's hair and the material of her dress. 


Vienna 
Academy of Sciences, December 7. 


H. Haspeuanpt: Radiobarytes from Teplitz and 
Carlsbad. It is found that the radioactive material 
is concentrated on. the surface of the barytes crystals, 
and in particular along cracks. The fluorescence 
spectrum of the baryted from Teplitz indicates that 
the radioactive material is uranium, while the Carls- 
bad mineral contains no uranium and probably owes 
ita activity to radium. 

F. Warner : Report of eight scientific expeditions 
to Greece. 

8. BLATTMANN : Stratigraphy and tectonics of the 
Radstädter Tauern. 


216 


Forthcoming Events 


[Meetings marked with an asterisk are open to the public.| 


Monday, February 6 

Umivenstry CoLLEGE, Lonpon, at 5.—Prof. J. H. Bum: 
“The Action of Drags in Muscular Fatigue and as 
Crroulatory Restorative” (sucoseding ‘lecture on Feb- 
ruary 8).* 

Uwivanarry CoLitecs, Lonpon, at 5.80.—Prof. H. 8. W. 
Massey: “Quantum Statics” (succeedmg lectures on 

February 20, March 6, 17 and 20).* 


Bmxsror Cottaat Puysioat Soanmry, at 6.—Prof. G. I. 
Fmch, F.R.8.: “Structure of Work Surfaces’’*. 


Wednesday, February 8 


Univarstry CoLtimer, Lompon, at 7.30.—Dr. E. C. 
Willatta: ‘The Use of Land in Planning the London 
Region’’*. 

Roya Soormry or Arts, at 8.15.—R Kronfeld : “Gliding 
and Soaring”. 


Thursday, February 9 


Bueprorp CoLLEGE ror Wowam (m oollaboration with 
the Soourry FTOR THE PROTECTION or NONON AND 
Laansoo), at 5.15.—Prof. Gilbert Murray : “Why 
should Science and Learnmg be Protected ?’’* 


CHaMIoaL AND PHyYsioLogioan Socurrms, at 5.30.— 
Discussion on ‘The Use of Isotopes in Biology”, to 
be opened by Prof. G. von Hevesy. 


Friday, February 10 


ROYAL INSTITUTION, at 9.—Prof. Max Bom: ‘Came, 
Purpose and Economy in Natural Laws”. 


Appointments Vacant 


APPILGATIONS are invited for the followmg appointments, on or 
before the dates mentioned : 


Orriomm m tho Alr Mintetry Solentific Research Pool— 
The Chief ey, onan 
Farnborough, (Ref, No. 301 O. February 17). 
ASSETAT LECTURE: If ZOOLOGY in Untveistty College, Exeter— 
The Registrar (February 20). 
R OF VETERINARY SCCENOK and PROFBRSOR OF ANRO- 
of —The Universities Bureau of 
London, W.0.1. 





Reports and other Publications 
(not tnoluded in the monthly Deeks Supplement) 
Great Britain and Ireland 


Transactions of the Royal of London. Series 
A: and Fhysical Bo No. VoL 237: The 
First of A. G. Shenstone. Pp. 453- 
470. 1s. 6d. No. 783, Vol 237: ee ee 
Ni of By Thomas H. onta: Ep: fo 
. Oe, Senes B: No, 561, Vi : A 
Stady of some Factors the Choice of Hosts and 
of bz tbe Oh Oarncyrtus Howard. By Dr. D. 0. 
Loyd. 6s. Wo. 502, VoL 229: Studies of the Post- 
Giaclal of Brttiah Lp 1: Origin and 
of Fenland near Woodwalton, H Roe F 
of i Southam F Dr. H. Godwin 
and Clifford. Pp 828406. 10s. 


Untversity Press.) i ht 


National Phymeoal Laboratory. Collected Researches. Vol 24: 
Ap See ls Dials (London: HIL 
Office.) Fis. net, [ 
Twelfth Annual October 1, 1037, to 30, 1938, 
of ULAWS (the U of London Animal W Bookety.) Pp: 
32+xf. (London: ULAWB.) (61 
Second Coniferenio, fortis; Eroteoton: ofthe 
and Fiora of Africa, May 1038. Act. Pp. 149 
(London: HM. Stationery œ.) 2s. 0d. not. 91 
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Agricultural Research and Education 


HERE can be few to-day who would deny that 
scientiflo research lies at the base of material 
progress. Ninety years ago or more,-the Prinoe 
Consort recognized the fact ; but it was not until 
the middle of the Great War that the Government 
in Great Britain first embarked upon a comprehen- 
sive scheme of State assistance for industrial and 
scientific research. Agriculture was a little more 
fortunate, because, thanks to the perspicacity of 
Mr. Lloyd George, a Development Fund was 
established in 1910-11 which, among other objects, 
was designed to aid and develop agriculture and 
rural industries. Binoe that time, an increasing 
amount of money has been given to promote and 
maintain agricultural research, and in the year 
1988 the State spent at least £700,000 on this 
object in Great Britam. This sum represents about 
90 per cent of the total expenditure on agricultural 
research and advisory services, to which farmers 
themselves contribute very little, and is distributed 
among some fifty institutions, of which twenty- 
eight are devoted solely or primarily to research. 
The chief recipienta of grante are agricultural 
colleges and university departments of agriculture, 
which also have educational functions; State 
institutions, like the Veterinary Laboratory at 
“Weybridge, Surrey ; and private institutions, like 
Rothamsted, the Rowett Institute, and the Royal 
Veterinary College, London. There are 678 research 
workers at the chief institutions and the total 
number in Great Britain is rather less than one 
thousand. Propagation of the results of research, 
and general advisory work, are delegated to seven- 
teen principal advisory officers located in sixteen 
provincial advisory oentres which are usually 
university departments or agricultural oollegea, 
and lower down the soale are advisory officers and 


agricultural organizers appointed by agricultural 
education committees of county councils. The 
councils make small grants for research to univer- 
sity departments, agricultural colleges and research 
institutes. Research is also conducted by private 
interests like Imperial Chemical Industries Ltd. 
at Jealott’s Hill, and the Welloome Physiological 
Laboratories at Beckenham, Kent. Lastly, there 
are nine Imperial bureaux and two Imperial 
institutes which collect and collate information 
and abstract thé scientific literature for research 
workers throughout the Empire. 

The above and many more interesting and 
relevant facts are set out in an admirable report 
published by PE P*, which records the findings of a 
special committee it appointed to examine the 
adequacy of the provision made for agricultural 
research in Great Britain, how it is administered, 
and to what extent the measures taken to get 
farmers to utilize the results have been successful. 
The report sees much to commend in the provisions 
made for agricultural reasearch, but it is also 
critical, and in the interests of progress, our 
remarks will be confined in the main to two 
objects of oriticiam : the cumbersome machinery 
of administration and finance, and the failure to 
‘put over’ the results of research to working 
farmers. 

Responsibility for the administration and finance 
of agricultural research in Great Britain is divided 
among numerous authorities of the central Govern- 
ment: the Agricultural Research Council, the 
Development Commissioti, the Ministry of Agri- 
culture for England and Wales, the Department 


Development. Pp. vit+146. (London: PEP 1988.) 8s. 6d. not. 
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of Agriculture for Sootland, the Dominions Office 
(for the Imperial institutes and bureaux), the 
Privy Counoil, and the Treasury. This multiplicity 
of authorities has many drawbacks, and PEP 
advises that the Development Commiasion, which 
has already lost some of ita initial functions, should 
be abolished as a piece of ‘‘superfinous stage 
property”. Many will think that the pruning 
process might be extended, but excessive devotion 
to old forms and traditions, and a propensity to 
compromise, seem to be a characteristic of the 
governmental mind in Great Britain. Government 
departments are, of course, always fair game for 
carping critica, but more than one Government 
inquiry in recent years has recommended the 
application of the axe. 

The organization of agricultural research in- 
stitutes is criticized by P E P in so far as it is based 
too largely upon departmental science: more 
husbandry institutes are wanted, each of which 
would specialize in a particular crop or product 
rather than upon a particular science. The low 
salaries paid to research workers are deprecated, 
and the creation of a central agricultural research 
fund, with larger contributions from the industry, 
is advocated. 

The most serious criticism against the existing 
order is failure to get the resulta of research trans- 
lated into farming practice, a failure which, in our 
opinion, cannot be ascribed entirely to the agri- 
cultural education authorities or to the systems 
under which they work. Agricultural education 
in England is under three administrations: the 
Ministry of Agriculture, the Board of Education, 
and the county councils. From the agricultural 
colleges and university departments some 2,000 
studente pass out every year, but surprisingly few 
of them take up farming on their own account, 
either because they lack the necessary capital, or 
because no managerial posta are open to them ; 
most of them take up teaching, or go into admin- 
istrative service, or join the larger commercial 
firms. 

Agricultural education for the rank and file 
is administered by the county councils, each 
of which commands the services of a oounty 
agricultural organizer, district organizerr, and 
special instructors. The staffing varies greatly 
between county and ootinty, and in general the 
number, of instructors appears to be inadequate. 
Of the 22,000 students who come under the county 
councils, about half receive their instruction in 
evening classes only. In addition to itinerant 
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teaching, the county staffs undertake demonstra- 
tions and advisory work. Education is also pro- 
vided, mostly during the winter months, by the 
residential farm institutes, in which the teaching 
is essentially practical. ‘Technical instruction is 
given in senior schools and in instruction classes 
financed by the county education committees and 
the Board of Education. The Young Farmers’ 
Clubs also have educational functions ; and lastly, 
the farming community oan gather knowledge and 
advice from broadcast ‘talks’, from depart- 
mental publications designed to popularize recent 
advances in technique, and from the agricultural 


With this medley of administrative organs and 
public and private agencies, it is small wonder 
that results have proved disappointing. Agri- 
cultural education, like many other institutions of 
the civilized world, has become far too complex, 
and only the surgeon’s knife followed by Oocam’s 
Tazor can bring us back to simplicity and efficiency. 
PEP proposes that the county advisory services be 
transferred to the provincial advisory centres, but 
other oritios would have all thé agricultural 
educational functions of the county councils so 
transferred. Many would like to see a great exten- 
sion of the farm institutes, which have acoommoda- 
tion for only a fraction of the youth destined 
for the land, and ther utilization for 
short courses of instruction for skilled specialized 
workers. 

But perhaps the greatest handicap to the spread 
of new scientific knowledge is the character of the 
farmers themselves. Farmers of the old type— 
they are still in a large majority—who have in- 
herited the prejudices as well as the consummate 
skill of their forbears usually shy at the sight of 
the scientiflo adviser, a reaction that may be partly 
due to unhappy experience of projects they were 
induced to adopt by well-meaning but un- 
practical enthusiasts. On the other hand, there is 
arising a Dew generation of farmers, more appre- 
ciative and keen, who, if less skilled than their 
fathers in the old methods applicable to bygone 
conditions, are open to new ideas and thoroughly 
progressive in outlook. 'The day of the old practical 
farmer is passing—of the man who could himself 
efficiently perform all the manual tasks of the 
farm. He was, in essence, a farm labourer with 
capital. Unless we are to perpetuate peasant 
farming, it is as unreasonable to expect the 
modern, and especially the future, farmer to be 
an expert in the everyday jobs of the farm, as it 
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is now to insist on the manager of an engineering 
works being able to undertake all the tasks in his 
workshop. i 

As the P E P report indicates, the main hope for 
the future lies in reformed education in the 
primary and secondary schools, rather than in the 
higher seats of learning. Agricultural research is 
far ahead of agricultural education. Vocational 
instruction is not wanted in primary schools. 
The olaims of English, arithmetic, geography and 
an outline of grorld history must be recognized, 
but more scope is required for what is termed 
‘general science’, the teaching of broad outlines 
largely through applications. The pupil who is 
destined for the land should, we suggest, leave 
school at fourteen to fifteen years of age, and 
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serve an apprenticeship lasting one to two years 
on an up-to-date farm, where he would be en- 
couraged to relate his school science to the facta 
of farming. He should then return to school, 
continue his general education, and pursue a more 
specialized course of instruction in those sciences 
that bear directly upon agriculture. So trained, 
it is difficult to conceive of any youth, other than 
a ‘throw-back’, entering agriculture without an 
informed mind and a progressive outlook. Besides 
instilling knowledge and training the mind 
to think, education for agriculture, or for any 
other pursuit, oan only be worthy of the name 
if it imoulcates such essential social virtues 
as willingness to oo-operate and consideration for 
others. 


State Control of Private Forests 


Forestry and State Control 

By Prof. R. 8. Troup. Pp. vii+ 88. (Oxford: 
Clarendon Press; London: Oxford University 
Press, 1938.) 38. 6d. net. z 


"THE condition of private woodlands in Britain 

has been the subject of increasing concern 
ever since the British people began to realize that 
their former complacent reliance on continuous 
supplies of timber from abroad is not so well 
founded as they supposed. The main part of the 
task of building up a reserve of softwood timber 
in the country for use in times, of emergency has 
been entrusted to the Forestry Commissioners, but 
in them their share in this work, it was 
assumed that through their encouragement and 
example\ private woodlands, both hardwood and 
softwood) would be restored to their pre-War area 
and their productivity improved. Unfortunately, 
it has become evident that this assumption was 
not justified and, as questions of national defence, 
eoonomic self-sufficiency and political inter- 
ferences with the flow of trade and commerce seem 
to be increasing rather than in im- 
portance, it is not surprising if the advisability of 
taking more imtensive measures in regard to 
private forestry has oome to the fore. 

The whole tradition of Britain has been against 
State interference with private productive enter- 
grise, and State action as regards private forestry 
ap to the present has been confined to attempts 
to induce the private owner to practise more and 
better forestry by propaganda, provision of 


technical education and: advice, taxation con- 
oessions, planting subsidies and assisted ‘ 
In many oountries, however, the action of the 
State goes far beyond such measures as these, and 
may extend to legal restrictions on felling, and 
insistence on the regeneration of felled areas, 
employment of certain sylvicultural systems, eto. 
The degree of control exercised may extend from 
mere inspection of the forests, to see that the law 
is not evaded, to the actual management of private 
woodlands by State forest officers. 

In this book, Prof. R. 8. Troup gives an account 
of the methods of control over private forests 
practised im the chief European countries, and 
discusses, in the light of knowledge gained by 
personal visits and mquiries, the actual working 
of these measures and the attitude of private 
owners to control by the State. The first half of 
the work is devoted to a general acoount of the 
nature and ownership of forests and a discussion 
of the question of whether, and in what 
circumstances, State control of private forests is 
justified. 

After a review of the position of British forestry, 
the author expreeses the opinion that, besides the 
incidence of death duties and the economic forces 
acting against forestry in Britain, the main cause 
of the poor productivity of private woodlands is 
the absence of adequate technical knowledge on 
the part of those responsible for their management. 
The remedy for inefficient management is the 
employment of properly trained forest managers, 
but most woodland estates are too small to justify 
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the appointment of a whole-time manager; the 
difficulty might be got over by a scheme of oo- 
operation by which a number of estates would be 
placed under the charge of a single manager. 
Subsidies would be better devoted towards im- 
proving sylviculture and forest management (in- 
cluding planting) than towards encouraging plant- 
ing alone. The author finds it difficult to see how 
any permanent improvement in private forestry in 
Britain is possible without some form of oom- 
pulsion and State supervision, in return for which 
it may be necessary to offer further concessions 
and assistance to landowners. ‘Legislation 
directed towards imposing State control, should 
aim at preventing, rather than encouraging the 
break up of estates; it should avoid penalizing 
well managed estates, but should aim rather at 
bringing others into line with them.” 

As Prof. Troup remarks, it must be admitted 
that the question of reforming private forestry in 
Britain is one in which it is easier to indicate the 
ideal to be attained than to devise workable 
measures for carrying it out. If the time should 
come when it is adjudged necessary to formulate 
legislation for the purpose, the information as to 
the methods adopted and experience gained im 
other countries, set out in the second part of this 
book, should be of the utmost value. These 
measures naturally vary greatly from country to 
country, according to geographical situation, 
social and economic conditions and past history. 
Perhaps the most interesting to us are the forest 
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laws of Denmark, which approaches most nearly 
to Britain in the smallness of its forestas and the 
nature of its government. Most of the woodlands 
of Denmark are ‘reserved forests’, and they must 
be maintained under a high forest crop, the pro- 
portion of hardwoods must not be diminished, 
fellings must be succeeded immediately by affores- 
tation and the crops managed under approved 
sylvicultural principles. Inspection by Btate 
forest officers ensures the carrying out of these 
provisions. Speculation in woodlands is checked 
by a law that, after a sale of resaryed forest, the 
purchaser, for a period of ten years, can only 
make fellings necessary for the domestio use of the 
estate or for the proper management of the woods 
(sustained yield). On the other hand, reserved 
forests are subjected to lower land taxes, and 
State assistance is given by providing technical 
advioe.s 

Though control in Denmark is strict, there are 
remarkably few complaints from landowners, and 
this appears also to be generally the case else- 
where. The limitation of the freedom of the owner 
is compensated by the benefit he obtains financially 
from properly managed woodlands and his sense 
of security that his forests will not be devastated by 
his successors in title. 

Prof. Troup has succeeded in presenting in a 
limited space a great deal of information which 
has hitherto not been easy of access and will be 
welcomed, not only by studente of forestry but 
also by a wider public. T.T. 


Karl Pearson 


Karl Pearson: 

an Appreciation of some Aspects of his Life and 
Work. By E. 8. Pearson. Pp. viii+170+9 plates. 
(Cambridge: At the University Press, 1938.) 
10s. 6d. net. 


Te handsome volume is a reprint of two 
articles recently published in Biometrika 
(vols. 28 and 29), with the addition of a couple of 
extra appendixes giving respectively the full 
syllabuses of Karl Pearson’s Gresham College lec- 
tures on statistios during 1891-94, and notes of his 
leoture-courses on that subject at University College, 
London, in 1894-95 and 1895-06. The author 
asks “that wider audience” to which the memoir 
is now.made available to bear in mind that it 
is “in no sensè a Life” of his father. That seems 
to be going a little too far. In so far as a man’s 
Jabours are his life—and for Karl Pearson they 


were that to a greater extent than for most men— 
this is an admirable Life: brief certainly, with 
plenty of room for filling in details, but well- 
ordered, and very readable at all eventa by the 
statistician, to whom it is mainly addressed, much 
being inevitably more or leas technical. But there 
is more in it than this. Portraits, letters, lighter 
sketches of life on vacation or in the laboratory, 
and friendships, serve to fill in the human side of 
the picture. 

Prof. Pearson divides the life into nine periods 
into which it naturally seems to fall. ‘K.P.’ was 
born in 1857. The early years of school and 
aniversity carry us to 1879, and there is a delightful 
portrait (Plate IT) of the schoolboy Karl. Then 
came the wander-years, 1870-84, the years in 
Germany, the years of bistorical research and of 
many lectures afterwards collected in the “Ethio of 
Freethought” ; the years of “The New Werther’— 
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& most interesting revelation this, ‘K.P.’s’ first 
poblished work and a striving after a creed of 
life ; and of “The Trinity : a Nineteenth Century 
Passion Play”. This period closed with his election 
to the chair of applied mathematios and mechanics 
at University College, London, in June, 1884, at 
the early age of twenty-seven years. The first 
years of his occupation of the chair, from 1884 
until 1890, apart fromthe heavy work of preparing 
and delivering his over-numerous lectures and 
supervising the drawing-classes in connexion with 
them, must have been largely dominated by the 
“History of the Theory of Elasticity” and ‘The 
Flastical Researches of Barré de Saint-Venant” ; 
but the period covers also some of the later lectures 
of the “Ethio”. 

Then came the publication of Galton’s “Natural 
Inheritance’ im 1889 and the appointment of 
Weldon to the chair of zoology at University 
College in 1890, and ‘K.P.’s’ main energies were 
step by step diverted into the channel in which 
they were to flow for the remainder of his life, 
though it was still to be some twenty years before 
all the labour of the lectures to engineers and 
B.So. students could be dropped. They were 
years of incredible activity. In 1802 came the 
“Grammar of Science’, in 1893 vol. 2 of the 
‘History of the Theory of Elasticity”. Then, during 
the same years, there were the Gresham Lectures, 
and from 1898 onwards the succession of funda- 
mental memoirs in the Proceedings and the 
Transactions of the Royal Society in which the 
foundations of modern statistical methods were 
laid. In 1900 came the rediscovery of Mendelism, 
and the unfortunate controversy that followed in 
connexion with the Evolution Committee of the 
Royal Society. In 1001 Biometrika was started, 
and there followed several years in which much 
active work was done in the collection of data 
relating to inheritanoe. 

The tragic death of Weldon in 1906 brought this 
period to a sudden end, and, as the author says, 
seems to have made a definite dividing line in 
his father’s life : thereafter there was lees biology 
and more theory of statistics, more miscellaneous 
papers, in his output. Galton’s death m 1911 
‘made another break. By the foundation of the 
Galton professorship of eugenios, ‘K.P.’ was at 
long last, after twenty-seven years’ tenure of the 
post, enabled to resign the chair of applied mathe- 
matios, and the diversion of energies it had 
entailed came to an end. But not for long was he 
to have leisure and opportunity for developing 
the new department and celebrating its founder 
in the magnificent “Life, Letters and Labours”. 
War came in 1914, and with the war the diversion 
of all available staff to war-work: the strain, 
heavy enough in iteelf, was made the heavier by 
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inevitable anxiety as to the future. Revivifloation, 
however, came rapidly with peace. Funds to 
meet the enormous rise in building costa were 
obtained from one source and another, the new 
laboratory arose, and the years from 1920 until 
his retirement in 1933 saw a steady output of 
work and an activity that is truly amazing when 
K.P?» ago is recalled. Retirement left but a 
brief space, still spent in activity, before death 
came with merciful suddenness in the spring of 
1936. 

There was no one like ‘K.P.’ in his generation. 
To find his like I think one must go baok to the 
seventeenth century: in many respecte—in his 
outstanding ability, his width of knowledge and 
interests, his energy, his complete self-confidence, 
his ‘trespassing? into divers fields, and his 
continual immersion in controversy from early 
manhood almost to the grave—John Wallis nos 
a little resembled ‘K.P.’. 

Prof. Pearson has well acquitted himself of the 
task within the limits he set. In each period the 
work that mainly dominated it is clearly set out 
and the principal memoirs discussed. In particular 
his treatment of controversies, which must often 
have been difficult, is highly to be commended 
for its balance and restraint. Here I would like 
to make one comment, thinking less of the past 
than of the present and the future. ‘Writers 
rarely . . . understand,” wrote ‘K.P.’ in 1914 
(p. 66), “the almost religious hatred which arises 
in the true man of science when he sees error 
propagated in high places.” Surely netther in 
the best type of religion nor in the best type of 
science should Aatred enter in at all. One may 
appeal to the earlier ‘K.P.’ who wrote of the 
freethinker (‘‘Ethio’’, p. 22), “he has no right to 
abuse, he can only endeavour to teach”. In one 
respect only has scientific controversy perforce 
improved since the seventeenth oentury. If A 
disagrees with B’s arguments, dislikes his person- 
ality and is annoyed by the oock of his hat, he 
can no longer, failing all else, resort to abuse of 
B’s latinity, of. Hobbes v. Wallis. 

To those of us who knew the living man, such 
a memoir as this shows us some aspects of him 
that we could not have known or did not know, 
and other aspects, that we did know, seen by 
another eye from another pomt of view. We are 
grateful for Prof. Pearson’s work. But there is 
a younger generation who scarcely knew him, or 
did not know him at all, to whom he is only the 
shadow of a name, to whom even his work is 
known only at second hand or at third, seen through 
the distorting medium of text-books. It is to be 
hoped that this younger generation of statisticians 
will read and digest the memoir, and make use 
of the select bibliography it contains. It will do 
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much to enable them to visualize the man who 
founded modern methods in statistics and will, 
it is to be hoped, send them back from text-book 
statements to the original sources. Let it be added 
that the price is very low for so handsome a 
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volume with its wealth of portraite—though there 
isn’t one of the Karl who returned from one summer 
vacation (somewhere about 1888, I think) to 
startle his class with the possession of a beard 
like a Viking. G. UDNY Yue. 


Protein Chemistry 


Chemistry of the Proteins 

By Dr. Dorothy Jordan Lloyd and Agnes Shore. 
Second edition. Pp. xi+532. (London: J. and 
A. Churchill, Ltd., 1938.) 21s. 


Pes the twelve years which have elapsed 

ainoe the publication of the first edition of 
this book, the constitution, structure and properties 
of the proteins have been studied by an ever- 
increasing number of workers, employing every 
available method of experiment. Fundamental and 
far-reaching advances in knowledge have been 
made, and the volume under review, whigh includes 
references to most of the papers published 
up to the end of 1936, aa well as a few in later 
years, is oonsiderably larger than the first 
edition. 

The general plan of the original book has been 
retained, except that two minor chapters, dealing 
with the industrial uses of the proteins, have been 
omitted, and a few of the remaining chapters re- 
arranged. In the preface to the second edition, 
the authors express regret at having had to omit 
references to the industrial aspects of protein 
chemistry, but the decision was certainly wise, 
because adequate treatment would demand a 
separate volume for each industry, and some such 
volumes are now available. On the other hand, 
the oo-ordinating effect of recent advanoes in 
knowledge is such that the point of subdivision 
of the book mto two parts is both artificial and 
unnecessary. 

The new volume, like the old, commenoes with 
a survey of the nature and properties of the amino 
acids. This is followed by an outline of the bio- 
logical classification of the proteins in a chapter 
which reflects both the former empiricism of the 
subject and the olarification which has resulted 
from recent research. Besides being greatly 
enlarged, the succeeding summary of available 
methods of protein analysis is a model of lucidity, 
as is the account of the methods used for estab- 
lishing the homogeneity and identity of the 
proteins. Tha relationships between constitution 
and nutritional value are discussed in a section 
which includes an excellent summary of the work 


of Rose and his collaborators, and*®the obscurity 
which has cloaked the subject of indispensable 
amino acids seems now to be disa 

A brief but interesting survey of the nature and 
classification of the enzymes, including a summary 
of Bergmann’s work with simple peptides, forms 
an excellent introduction to the consideration of 
molecular size, structure and shape. It is here 
that the influence of recent research is most 
strongly felt, and due consideration is given by 
the authors to the resulta of X-ray and ultra- 
centrifuge methods of experiment, a8 well as the 
more theoretical treatment of Wrinch and Berg- 
mann. The manner in which these several methods 
of reasoning and experiment oonour in revealing 
an ordered arrangement of amino acids in the 
protein molecule, and in fixing its size, is so 
striking that little regret need be felt that tho 
authors were unable to emphasize the general 
agreement by considering the subjects of osmotic 
pressure and protein films in the same chapter. 
In the remainder of the book, the structure of the 
protein molecule, so far as it is known, is made 
the basis of a discussion of combination with acids 
and alkalis, the related phenomena of osmotio 
pressure and swelling, denaturation, and tho theory 
of protein solutions. As regards the conoluding 
chapter, which contains a number of misprints, it 
is difficult to avoid the conclusion that the authors 
might have increased the cogency of their argument 
by including the subject-matter in appropriate 
earlier sections of the book. 

Besides being a lucid and concise survey of the 
present state of protein chemistry, the volume 
includes exhaustive lists of references, and there: 
can be no doubt that it will be even more weloome 
than its predecessor. The authors’ treatment of 
the subject is sufficiently, but not unduly, coloured 
by their own views to make interesting and 
provocative reading, and, in the words of Sir 
Frederick Gowland Hopkins’s introduction, “even 
the ialist .. . may well find as the result of 
reading this book that the fertile mating of facts, 
which for him were previously disconnected, has 
yielded him a progeny of DOPE, suggestion for 
research”. - J. B. Spaakman. 
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Academic Psychical Research 


(1) Science and Psychical Phenomena 


By G. N. M. Tyrrell. Pp. xv +379. (London: 
Methuen and Co., Ltd., 1938.) 12s. 6d. net. 


(a) Psychical Experiences 

Evidence of Purpose. By Zo8 Richmond. Pp. 
viii+112. Foreknowledge. By H. F. Saltmarsh. 
Pp. viii +120. Ghosts and Apparitions. By W. H. 
Salter. Pp. vii+-1388. Hypnosis: Its Meaning and 
Practice. By Eric Cuddon. Pp. vii +169. 388. 6d. 
net each. (London: Q. Bell and Sons, Ltd., 
1988.) 


ES the impartial and independent observer, the 
relations between peyohicoal research and 


spiritualiam are always of interest. The one can 
soarcely be active without the other: oo-opera- 
tion is often urged and as often rejected ; and a 
kind of armed neutrality is the result. The more 
earnest psychical researchers are perfectly well 
aware that as long as they support and treat with 
consideration the large number of dubious mediums 
who prey upon the credulous, their own claims to 
serious attention are put in jeopardy ; whilst the 
spiritualists demand from them something more 
than passive inaction as the price for the privilege of 
investigating the more promising cases. 

In the last ten years, a gradual separation has 
been taking place, for the psychical researchers 
have now become fully aware that the scientific 
citadel is not to be stormed by the motley crowd, 
which has for so long formed a part of their sup- 
porters. Not only the method of approach but 
also the subject matter itself has had to undergo 
revision. For the time being, the scientiflo world 
is not to be presented with accounts of floating 
tables and phantoms looking as if they were made 
of chewed paper. It is hoped that better success 
will be achieved by statistical formule and philo- 
sophical disquisition. An illustration of these 
tendencies can be seen in the five volumes now 
under review. 

(1) Mr. Tyrrell, in his of a good deal 
of the field included under the term ‘psychical 
research’, has given us one of the best surveys so 
far published. No one who reads this persuasive 
and thought-provoking volume oan fail to be im- 
preased by the author’s obvious sincerity and 
enthusiasm ; neither can he fail to conolude that 
if this be psychical research, then it is indeed 
strange that the scientific world remains so aloof 
and seemingly unfriendly. For here he will find, 
set out in orderly sequence, accounts of the prin- 
cipal mental phenomena, graded under such terms 


as telepathy, clairvoyance, precognition and retro- 
cognition. After past work is viewed from its 
historical aspect, the more recent cases, both spon- 
taneous and experimental, are examined and 
criticized. In the latter part of the book the 
philosophical and psychological implications are 
described ; and the problem of the nature of 
human personality is considered in ite relation to 
the phenomena which have been discussed. 

(2) If Mr. Tyrrell’s book be regarded as an 
admirable text-book for study, then the other 
volumes, the titles of which are noted above, can 
be used as supplements, containing as they do 
additional cases and discussions. ‘This new series 
is really a highly condensed selection of material 
published for the most part in the Proceedings and 
Journal of the Society for Psychical Research, Thus 
the student who wishes to become acquainted with 
the best cases the Society has to offer cannot do 
better than read these books, and then, if he wishes, 
he can go back to the original sources for additional 
information. 

It can scarcely be denied that, viewed as attempts 
to claim scientific recognition, these volumes are 
of great interest. To one wholly untrained in 
psychical research and with no knowledge of what 
lies behind much of the impreasive fagade, the 
effect must be considerable. Only careful analysis 
and years of experience will weakeu that effect, 
for it is but here and there that the authors under 
review cite cases as good, which are so olearly full 
of flaws that suspicion of their critical faculties is 
aroused. Moreover, the difficulty of appraisal is 
increased when it is remembered how hard it is to 
obtain repetitions under varying conditions, and 
how disinclined experimenters in this field gener- 
ally are to permit oritical and well-informed 
persons to test their resulta and examine their 
evidenoe. 

This does not by any means imply that the value 
of the evidence here so carefully collected is worth- 
leas. But it does suggest that extreme care should 
be exercised before acoepting fully the claims made 
by these writers and by others like them. Pey- 
chologists would do well to remember that these 
obscure- problems belong properly to their own 
studies ; and a neglect of them merely indicates a 
wieh to remain in ignoranoe of some of the more 
important aspects of human mental activity. To 
them, therefore, these volumes can be heartily 
recommended as text-books, which illustrate better 
than most what serious psychical research is and 
what its exponents are doing. 
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The Kandy Flora f 
By A. H. G. Alston. Pp. xvii+109+101 plates. 
(Colombo : Government Record Office, 1938.) 3.50 
Tupees. g 
ES a ee test ar toa: lee) Koaa one 
for the island, of Ceylon. It was actually ready 
in 1928, but financial stringency dictated its being 
withheld until 1988. The area comprised, is ‘‘all the 
country within easy walking distance of Kandy” at 
an average elevation of 1500 ft. 3 
Naturalized aliens as well as all known native 
Phanerogams are briefly described, with the excep- 


cryptogams, are merely listed in an appendix. 
commonly cultivated plants are mentioned without 
description. Short descriptions of the 98 families 
(101 including the three mentioned above) and the 
genera are given. There is a handy artificial key to 
the families, which, so far as the Dicotyledons are 
concerned, are arranged according to the phylogenstio 
scheme of Dr. J. Hutchinson. The sequence for the 
Monocotyledons is that of the ‘Pfilanzenfamilien”’. 
Generic keys are provided for each family with more 
than one genus, and for each genus represented by 
more than one species. Altogether 501 species of 
flowering planta (excluding the oultivated) are 
included, and 299 cryptogams are listed. Vernacular 
names are cited for most of the species. A glossary of 
botanical terms and a comprehensive index are pro- 
vided. Finally, 404 of the species of phanerogams 
are illustrated by good, if rather amall, drawings, 
mostly acoompanied by enlargements of floral or 
other distinctive features. 

As is to be expected from the author of the sup- 
plementary volume to Trimen’s ‘Handbook of the 
Flora of Ceylon”, the nomenclature is up to date, 
ab least for 1928. The printing is good and the 


general ‘get up’ quite satisfactory, but the format 


might have been smaller for easy transport in the 
field. Mr. Alston is to be congratulated and thanked 
for producing a work that will be most useful to 
fleld workers in the area, and it is to be hoped that 
the project of the remaining three Floras will not be 
allowed to lapse or be delayed for long. 


Textbook of Organic 

By Prof. George Holmes Richter. Pp. viii+71]1. 
(New York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1988.) 20s. net. 


book is designed, for “ambitious students 


The author confesses that he has presented 
more material than can perhaps be covered in an 
average one-year course: same of it, indeed, would 
be deferred in Great Britain until the student had 
entered his honours year 

A thor’ introductory chapter (8 pp.) in followed by 


an the whole, the treatment is sound, the ambitious 
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beginner will need, to make great strides in order to 
keep pace with an exposition which mtroduces fall 
structural formuls for vitamins A and D, cholesterol, 
and ergosterol, on pp. 78-79. Such statements as 
“van ’t Hoff and Le Bel... were the first to suggest 
that the structure of the carbon atom was a tetra- 
hedron” (p. 319) could be improved; and in the 
following instance (p. 324) the text is misleading: 
“The crystallization of a racemic mixture may lead 
to erther one of two resulta: the crystals separating 
from the saturated solution may be a mixture of the 
crystals of the individual enantiomorphs; or the 
crystals may be the molecular complex . . . if the 
latter situation obtains, crystallizatidh at a higher 
temperature will usually cause the molecular oom- 
pound to break up into the two components which 
separate as individual crystals”. 

FA en eres ee Ser eee 
formula. 


British Coracles and Irish Curraghs: with a Note on 
the Quffah of Iraq 

By James Hornell. (Published for the Sooiety for 
Nautical Research.) Pp. xii+168+428 plates. (Lon- 


. don: Bemard Quaritch, Ltd., 1988.) 7s. 6d. net. 


this volume, Mr. Hornell reprints a series of 
articles which appeared originally in The Mariner's 
Mirror, the official publication of the Society for 
Nautical Research. It is, he pointa out, the first 
connected, acoount of these interesting survivals of 
the primitive British boats, the coracle and the 
curregh, which are still to be seen on the rivers of 
Wales and the Welsh marches, and on the west coast 
of Ireland. In England and Scotland they are now 
extinct. The English coracle, the author holds, has 
@ common anoestry with the quifah of Irag, but is 
not related to the Irish curragh. This latter is of 
ite origin and a product of an indigenous 
Celtic development. Mr. Hornell discusses details 
af construction with the thoroughness he has taught 
us to expect from him in his studies of cances and 
other craft. 


The Universe of Science 
By Prof. H. Levy. (The Thinker’s Library, No. 67.) 
Revised and Expanded. Pp. xiii-+242. (Landon: 
Watts and Co., 1988.) le. net. 
HE publication of this inspiring eesay in & popular 
series makes Prof. Levy's views soceasible to 
a much wider publio. This is in keeping with the 
author’s main thesis that science is not 
mysterious, but a weapon forged by men to extend 
control over Nature; and that as such ib should be 


& mental and material possession of the common 


man. Even those who have read the first edition 
of this work will find it refreshing to ponder again 
over Prof. Levy’s views on the processes of science, 
on the nature and role of mathematics and on 
determinism. At a time when the wealth of scientific 
discoveries is apt to confuse the mind of 

and laymen as to the value of our knowledge, books 
such as the “Universe of Science” can perform a4 
useful service in orientating and encouraging oon- 
structive thought. T. G. 
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Safety 


Or December 14, 1935, a Royal Commission 
under the chairmanship of Lord Rockley was 
appointed to inquire into what stepe could be 
taken to improve the health and safety of workers 
in coal mines in Great Britain, having regard to 
the many changes that have taken place in 
organization, equipment and experience gained 
since the Coal Mines Regulation Act of 1911. The 
Commission Held fifty-two public meetings, and 
after hearing evidence from the principal interests 
concerned, as well as visiting a number of mines, 
presented ita report in December last*. The 
Government has announced that it has accepted 
the report as the basis for new legislation. The 
report itself extends to about 250,000 words and, 
in addition to a volume of appendixes, 1,500 pages 
of evidence involving nearly 37,000 questions and 
answers have been published. 

Though lengthy and containing many details 
the report of the Commission is in general unani- 
mous ; the few reservations do not to any material 
extent affect its general tone. It is divided into 
twelve chapters each of which deals thoroughly 
with a phase of mining legislation or practice. 
The Commissioners have not examined exhaus- 
tively the details of the existing acta and regula- 
tions which form the present safety code, but 
instead have endeavoured to give the industry a 
new start by appealing to its sense of co-operation. 
They have attempted to frame a scheme for pro- 
moting a higher standard of safety which shall be 
positive or constructive rather than merely pro- 
hibitive or restrictive. The report is a considerate 
and reasonable document which in many respecta 
differs fundamentally from the reports of the 
Royal Commissions on which the 1887 and 1911 
Coal Mine Acta were based. These relied largely 
on compulsory compliance with rigid rules and 
regulations and tended to place the technical 
officers of the Department in the mvidious position 
of being regarded by the industry as detectives 
instead of technical advisers. 

If the suggestion of the Commission is to have 
any effect in reducing the accident rate in mines, 
a change of attitude to each other by all the 
partners in the industry, namely the administra- 
tion, now the Mines Department of the Board of 
Trade, the coal owners, the colliery officials and 
the work people is essential. The point is empha- 
sized that the problem of safety in mines, if sub- 
stantial improvement is to be secured, must be 
attacked simultaneously from all aides by adequate 


in Coal Mines Report, (md. 5990. 
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* Royal Commission on ) 
Pp. m1 +520. (London: Office, 1938.) 7s. 6d. net. 
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strengthening of the administration, the setting 
of a higher standard of enforcement or observance 
of regulations, an improvement in the material 
conditions under which work is carried out, and 
the co-operation of all parties. This will have the 
effect of imposing heavy duties on the shoulders 
of the administration and inspectorate, and 
heavy obligations on the owners and managing 
officials. 

The majority of mine owners, engineers and 

workmen do everything that is humanly possible 
to enoourage and maintain safe working conditions ; 
but there remain some who, while paying lip 
service to the ideals, fall far short of them in 
practice. Until the standard of professional 
conduct of everybody working in ooal mines rises 
to such a peak that deliberate evasion or lack of 
enthusiasm in enforamg safety principles is 
ostracized, no safety measures will be wholly 
effective. (By ‘professional’ is meant all classes, 
owners, managers, engineers, officials and work- 
men.) The only alternative to this voluntary 
change of attitude is a coercive policy as exempli- 
fied by ‘thousands of regulations’ or ‘hordes of 
inspectors’, a policy that the vast majority of 
mining men regard with despair. 

The science and art of mining is im a state 
of constant change; quite literally, nothing is 
ever statio in a mine, and it is to be hoped that 
the Mines t, when framing the new 
Coal Mines Bill which will be drafted as the result 
of the Commission’s deliberations, will pay due 
consideration to the recommendation that the Bill 
itself should be concerned with principles only, 
details being dealt with by orders and regulations 
which oan be amended from time to time with- 
out having recourse to Parliament to meet the 
changing conditions in mines. 

After a general introduction, the report gives o 
historical summary of the development of safety 
legislation in mines and traces briefly the origin 
and subsequent history of the mines inspectorate 
of Great Britain. It then goes on to discuss in 
detail various phases of mining organization, 
methods of working and ancillary operations as 
well as problems concerned with the preservation 
of health and the prevention of industrial diseases. 

It is proposed that both the administrative staff 
at the Mines Department and the inspectorate 
should be strengthened and reorganized with a 
view of giving the Department and the inspectors 
a bigger sphere of activities, greeter authority, 
wider powers and better opportunities of keeping 
in touch with the research stations. It is hoped 


226 


that the senior inspectors will then be able to 
keep in closer personal touch with the mines in their 
districts and that, because of their opportunities of 
gaining wide experience of various mining problems, 
they may oome to be regarded even more in an 
advisory capacity than has in fact been the custom 
heretofore. The chances of promotion and sug- 
gested general all-round increase in salary, com- 
bined with appointment by selection after interview 
instead of by written examination, ought to attract 
more experienced and better trained recruits into 
the ranks of the inspectorate. In the past, many 
men who wanted to become inspectors of mines, 
and if selected would have made good inspectors, 
have been afraid to enter into open competition 
against younger men owing to the time that has 
elapsed since they studied the fundamental 
sciences. 

At the present time, the Mines Department, 
through the Board for Mining Examinations, oon- 
trols the examinations for the certificates of oom- 
petency that have to be held by colliery managers 
and under-managera in Great Britain. The Board 
was subjected to two kinds of criticism from wit- 
nesses, (a) against ita present constitution, and 
(b) against the character of the examinations. It 
was pointed out that there is no system of rota- 
tional retirement and that no representative of 
any education authority or class of official other 
than the mine manager has a seat on the Board. 
The complaint about the character of the examina- 
tions was that’ they may allow candidates to pass 
without showing any real evidence of adequate 
scientific training. The Commissioners recommend 
the extension of statutory certificates to several 
other classes of officials besides managers, under- 
managers and surveyors and, as a consequence, 
propose that the present Board be reorganized into 
s central controlling board of seven members who 
shall retire in rotation. They further recommend 
that the Board might socept as fulfilling part of 
their requirements the examinations held by 
various technical societies or institutions. They 
also suggest that the new board should investigate 
the principle of compulsory attendance, by every 

candidate, at his local technical school or other 
institute. The Commission’s second recommenda- 
tion at present applies particularly to institutions 
which cater for officials junior to the colliery 
manager. The institutions concerned with other 
branches of engineering have their own professional 
examinations, but the Institution of Mining 
Engineers has so far held back. 

The Commissioners have examined the whole 
question of mining research and suggest that a 
central researoh organization under the control of 
the Secretary for Mines ought to be an integral 
part of the Mines Department, with arrangements 
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for interchange and close co-operation between 
its staff, the staff of the Department’s Teating 
Station and the inspectorate ; at the present time, 
research in the mining industry is mainly financed 
by grantes from the Safety in Mines Research 
Board, though a separate organization is main- 
tained by the British Colliery Owners’ Research 
Association, and numerous items of local interest 
are investigated by jndividual mining engineers 
and institutes. 

The value of research is realized by the miming 
industry, but the results are not so well oo-ordinated 
as they might be and take a longtime to reach 
the individual oolliery manager. Another point 
emphasized is that the majority of miming research 
work can be divided into two oomplementary 
sections, namely, that carried out in the laboratory 
and that in the mine respectively. The Commission 
is aware that a vast amount of possibly valuable 
information obtained in the laboratory at the 
research stations has not been translated into 
practice, and thinks that the Mines Department, 
through ita research organizations, should be 
responsible for making arrangements for testing 
out in practice the results obtained in the labora- 
tories. In this respect the olose co-operation of 


the inspectorate would be invaluable. 


Another matter of general interest in the report 
is health, and in particular silicosis, the incidence 
of which has greatly increased in recent years in 
portions of the South Wales coalfield. The Com- 
missioners have recommended the use of definite 
and well-tried palliatives but, in view of the wide- 
spread, in fact international, interest that is being 
taken in the question, have not been too rigid in 
their conclusions. They are further agreed in 
recommending strongly that the Mines Department 
should employ sufficient staff to ensure that the 
problem is pursued with the utmost vigour. 

The Commissioners also recommend that 4 
permanent ‘General Staff’ should be formed at the 
Mines Department with an advisory committee 
representative of all interests concerned to stimu- 
late local safety propaganda, to collect, digest and 
circulate to similar voluntary organizations in 
each coalfield, material and ideas for a continuous 
safety campaign. They add that the principle of: 
medical examination and certificates of fitness 
before employment ahould be applied to all young 
persons, and the minimum age of entry into a mine 
should be raised from fourteen to fifteen years. 
They also direct attention to the need of systematic 
training for all new entrants into the mining 
industry. 

In the Commissioners’ opinion, the amalgama- 
tion of mines into large and singly-owned groupe 
renders necessary redistribution of the statutory 
responsibilities of owners and managing officials, 
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so that the responsibility for safe working shall 
be fixed on those who have the effective powers 
of control and not solely, as at present, on the 
technical employees. Among the many technical 
recommendations relating to mining practice are 
important proposals for laying down and main- 
taining more definite standards of ventilation, for 
improving and intensifying the system of support- 
ing the underground workings and securing the 
general application of the principles of roof con- 
trol, which have been the subject of much recent 
researoh work, for improving the physical and 
material conditions under which haulage opera- 
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tions are conducted below ground, and for 
strengthening the precautions in connexion with 
explosives, electricity, shot-firing and coal dust. 
In oonalusion, while doubtless many of the 
recommendations of the Commissioners will be 
hotly debated when the new Bill is passing through 
the House of Commons, its most bitter opponent 
must acknowledge that the Commissioners have 
carried out their difficult task with moderation 
and vision. They have attempted to be helpful 
to everybody engaged in the production of coal, 
and appear to have held the scales of equity 
admirably. J. A. S. Revson. 


Liquid Helium 


By Dr. J. F. Allen, Royal Society Mond Laboratory, and 
Dr, H. Jones, Imperial College, London 


TEE properties of liquid helium can best be 
considered under two headings: (a) pro- 
perties in thermal equilibrium, (b) transport effects. 
The equilibrium properties, which have been the 
subject of many careful investigations in Leyden 
and elsewhere, may be regarded as fairly well 
established. These include the determination of 
the specific heat for different temperatures, the 
variation of density with temperature at different 
constant pressures, and the relation of the saturated 
vapour pressure to the absolute temperature scale. 
The investigations of transport effects such as the 
flow of the liquid through tubes, heat conductivity 
and associated effects are still in èn early stage 
of development, and no olear understanding of 
these phenomena has yet been reached. The 
subject was discussed at a meeting following the 
International Refrigeration Congress in July, and 
also during the Cambridge meeting of the British 
Association. In this article we shall confine our 
attention largely to the interesting newly dis- 
covered transport effects, and give an account of 
Jecent experiments the results of which at present 
seem to find general acceptance. 


EQULERIUM PROPERTIES OF Liguip Herom 
Helium at atmospheric pressure liquefles at 
4-22°K.; the oritical temperature is 5-2° K. 


Generally speaking, the temperature range over 
which the properties of liquid helium have been 


measured extends only down to 1° K., sinoe this | 


is the lowest temperature conveniently reached by 
lowering the vapour pressure over the surface of the 
liquid. At 2-19° K. under ita own vapour pressure, 


liquid helium undergoes a remarkable transforma- 
tion. As the liquid is cooled through 2:19° K., 
the specific heat jumps suddenly from a value of 
0-4 cal. per gm. per degree to more than 5 cal. 
per gm. per degree, thereafter falling rapidly, 
approximately as 7*. Simon has recently shown 
that at very low temperatures (0-02°-0-05° K.) 
produced by adiabatic demagnetization of iron 
ammonium alum, the specific heat of liquid heliam 
varies as 7”. 

The transformation at 2-19°K. has also a 
remarkable effect on the expansion coefficient of 
liquid helium. Above that temperature it is 
positive, while below it is negative, although there 
is no discontinuity in the value of the density 
itself at 2-19° K. 

Phase transformations of the type that liquid 
helium undergoes at 2-19° K. are known in other 
branches of physics; for example, the Curie- 
point transformation of a ferromagnetic, the order- 
disorder transformation of certain alloys, and the 
transition between the superconductive and the 
normal state of a metal. The temperature of the 
transformation in liquid helium is known as the 
2-point, a» name introduced by Ehrenfest. The 
modification of the liquid below the A-point is 
generally referred to as helium I, that above the 
2-point as helium I. 

Liquid heltam at 1° K. oan be solidified under 
an external pressure of 25 atmospheres. At higher 
temperatures, greater pressures are required to 
produce the solid. The properties of liquid’ helium 
I are such as would be expected of an ordinary 
liquid of very low boiling point. It is far otherwise 
with liquid helium I. In the first place, it is an 
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immediate inference from the phase diagram that 
liquid helium II under its own vapour pressure 
remains liquid at absolute zero, for even in the 
neighbourhood of 1° K. the boundary line between. 
the solid and liquid phases tends to become parallel 
with the temperature axis at a pressure of ap- 
proximately 25 atmospheres. Since dp/d (the 
slope of the boundary line) approaches zero aa the 
temperature is lowered, and since the volume 
change, Av, is not zero, it follows from Clapeyron’s 
equation dp/di = As/ Av, that As, the change in 
entropy on passing from liquid to solid, also 
approaches zero. There can thus exist the para- 
doxical. situation of a liquid with zero entropy. 
On this acoount the possibility has been con- 
sidered by several investigators that condensed 
helium at absolute zero has a space-ordered 
structure, and that the -point is of the nature of 
an order-disorder transformation. 

An experimental investigation of this point has 
been carried out by Keesom and Taconis. They 
examined the reflection of X-rays in a column of 
liquid helium II at about 1-6°K., as well as in 
helium above the 4-point. No essential difference 
between tho reflections in the two cases could be 
obeerved. Confirmation of the space-ordered 
theory, therefore, is still lacking, although it should 
be borne in mind that at 1-6°K. an appreciable 
degree of disorder would in any event be expected. 

We may mention here that F. London, in a 
very interesting letter to NATURE, has recalled a 
prediction by Einstein that a perfect Bose gas at 
sufficiently low temperatures should show a dis- 
continuity in the temperature derivative of the 
specific heat. Applying Einstein’s formula to 
liquid helium, London shows that the discontinuity 
would oocur at 3-00°K. Although Einstein’s dis- 
continuity is only in the temperature derivative of 
the specific heat, not in the specifio heat itself, 
London suggests that there may be some ocon- 
nexion with the -point of liquid helium. The 
advantage of such a theory of the A-point is that 
it appears nőt to necessitate a space-ordered 
structure for the liquid at low temperatures. 


TRANSPORT EFFECTS 


Flow Phenomena. Experiments designed to 
measure the viscosity of liquid helium I have led 
to the most surprising and apparently oontra- 
dictory results. The first attempt in this direction 
was made at Toronto by Burton and Misener, who 
measured the damping of an oscillating cylinder 
‘immersed in the liquid. The value for the viscosity 
was found to drop suddenly at the A-point from 
approximately 10+ o.a.8. units for helium I to 
10+ o.¢.8. unita for helium Il. Recent and more 
precise measurements by the similar method of an 
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oscillating disk, made by MacWood at Leyden, 
give values varying from 3 x 10> 0.4.8. unite for 
helium IT just below the i-point to 2 x 10* 0.4.8. 
units at 1-1° K. Liquid helium II thus appears to 
be very much less effective in damping the motion 
of a body immersed in it than helium gas at room 
temperature. 

Attempts to measure the viscosity of helium I 
by measuring the rate of. flow through a tube 
were first made by Kapitza* and by Allen and 
Misener in the Royal Society Mond Laboratory at 
Cambridge. On account of the gnticipated low 
viscosity, the latter used very narrow tubes to 
lessen the rate of flow, with the extraordinary 
result that the rate of flow was far in exoess of 


~ what would occur in a liquid of viscosity 10- o.a.s. 


units. Moreover, the velocity of flow did not vary 
linearly with the preasure head. Kapitza found a 
velocity proportional to the square root of the 
pressure head, and interpreted this as evidence 
that the flow was turbulent. He gave a value of 
10> o.@.s. units as an upper limit to the viscosity 
of helium II. Giauque in California has also 
observed the flow of helium. IT through an annular 
tube and has obtained a temperature variation of 
visoosity of from 10“ to 10> 0.a.8. units. Allen 
and Misener endeavoured to reduce the velocity of 
flow by using finer capillaries to obtain more nearly 
the condition for stream-lme flow, and found that 
the rate of flow varied as a power of the pressure 
head of even less than one half. It was found that 
the dependence of velocity on the pressure head 
decreased with decreasing capillary size. For glass 
capillaries of 0 0015 om. radius, it was found that 
the velocity varied as the 1/6 power of the 
pressure, whilst for capillaries of 5 x 10+ om. in 
radius, obtained by packing a metal tube with 
parallel wires and then drawing the tube through 
dies, the velocity became absolutely independent 
of the driving pressure. In the latter case, the 
velocity ‘increased very rapidly with decreasing 
temperature and reached a value of 20 om. per 
second at 1:1°K. The flow also appears to be 
non-classical in the case of the variation of length 
of the capillary, since a variation of length by a 
factor of 70 produced only a fourfold change in the 
velocity. i 

On the other hang, experiments made by 
Burton in Toronto showed that with relatively 
wide and short tubes and rapid flow, the velocity 
is lmearly proportional to the pressure head, and 
that the viscosity so determined agrees with the 
value obtained by the damping of oscillating disks 
The anomalous features appear, therefore, wher 
the flow takes place through very long and fine 
capillaries (radii less than 10“ am.). 


*Actually Kapitza used the essentially similar method of radial flor 
boten two parallel plates with amall seperation. 
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A little light is thrown on these curious resulta 
by the experiments of Mendelssohn and Daunt on 
the creep of liquid helium II in the form of mobile 
films over solid surfaces. If an open vessel be par- 
tially immersed in liquid helium LM, it was ob- 
served that liquid gradually collected in the vessel 
until the liquid levels in veasel and bath were 
coincident. The rate of filling increased rapidly 
with lowering temperature. The mechanism was 
found to consist not in evaporation and recon- 
densation, but in the transfer of liquid by means 
of surface films. At all temperatures in helium ITI 
the rate of tfansfer of liquid by means of the 
surface films was found to be independent of the 
difference in level. Both the thickness and the 
velocity of propagation of a film have been 
measured. The thickness is of order 5 X 10-* om 
and the velocity increases from zero at the 4-point 
to 20 am. per second at 1° K., which gives a rate 
of transfer of about 10-' oubio centimetres per 
second per centimetre width of film. If films are 
formed above the -point, that is, by helium I, 
they are not more than 10" am. thiok. 

A rough synthesis of the experimental results on 
flow of helium II can be attempted as follows. In 
flow through a tube, two distinct but by no means 
separate processes are taking place*: (a) the 
normal flow of a fluid with a viscosity (of order 
10— 0.4.8. unita) which increases with decreasing 
temperature, and (b) creep along the inside walls 
of the tube by means of ẹ& surface film (of thickness 
of the order of 5 x 10-* om.), the velocity of which 
increases rapidly with decreasing temperature. 
For wide tubes, effect (a) predominates and the 
flow approximates to that of a normal viscous 
fluid. As the size of the capillary decreases, effect 
(b) becomes more pronounced, whilst for capil- 
laries leas than 10“ om. in radius, effect (a) 
becomes negligible and the quantity of liquid 
flowing per second is directly proportional to the 
circumference of the capillary. 

Heat Conduction. The first experiments in the 
transport of heat through liquid helium IT were 
made by Rollin and Keesom ; their observations 
showed that helium II was a most efficient agent 
for the transport of heat, being far more affective 
than copper at the same temperature. It was ob- 
served later by Allen, Peierls and Uddin, and shown 
more convincingly by Keesom and Saris, that the 
rate of heat transport was not proportional to the 
temperature gradient. It is thus impossible. to 
measure a true thermal conductivity for the liquid. 
The rate of heat transport is greater the smaller 
the gradient, and reaches a value corresponding 
to a conductivity several thousand times as great 
as that of copper at room temperature with 
gradients of the order of 10> of a degree per om. 


*To be published shortly by J. F. Allen and A. D. Misener. 
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For a given gradient the ‘conductivity’ increases 
rapidly below the a-point to a maximum at 2-0° K. 
and then falls again. Simon and Pickard of Oxford 
have found that the anomalously high conductivity 
disappears at the temperature at which the specific 
heat becomes normal. 

Fountain Effect. The fountain effect, which was 
discovered in the Mond Laboratory, shows in the 
most striking manner the fundamental difference 
between helium II and any other known liquid. 
In its simplest form, the effect may be described 
as follows. A tube is partly immersed in helium 
IL; the lower end of the tube is a capillary ; both 
ends are open and an arrangement is made to 
heat the liquid in the upper part. A steady flow 
of heat is thereby maintained down the capillary. 
Under these conditions, it is observed that the 
liquid inside the tube rises above the level outside, 
showing the existence of ẹ presure in the reverse 
direction to the heat flow. A more spectacular 
demonstration oan be given by placing powder in 
the lower half of the immersed tube through 
which the heat flows. To produce the heat current 
in this case, it is sufficient to shine light on the 
powder. With this arrangement the liquid may 
be made to rise right out of the tube, and in fact 
a steady ‘fountain’ several centimetres in height 
can easily be produced. 

Quantitative measurements on the magnitude of 
the reaction pressure are very incomplete. Some 
data, however, are available from measurementa* 
on the reaction to heat flowing in helium I through 
a tube filled with powder particles. The reaction 
presure was found to attain a maximum value of 
approximately half an atmosphere for a gradient 
of 1° per om. at 1-7°K. The value of the heat 
conductivity through the powder-filled tube was 
lower by a factor of a hundred than that through 
a smooth capillary of the same open cross-section. 
It seems, therefore, that the very large con- 
ductivity observed for helium IL when the heat 
flows through smooth tubes is caused by violent 
convection currents which are set up by the 
reaction mechanism. This might be the reason 
for the apparent variation of conductivity with 
temperature gradient. 

A complete understanding of the fountain effect 
must naturally await a satisfactory theory of the 
constitution of liquid helium II. However, a few 
interesting deductions can be made. In the first 
place, in the simple arrangement described above, 
the force holding the liquid above the bath level 
can, only come from some form of interaction of 
the liquid with the walls of the tube or the attached 
heating wire. No other support is available, and 
the vapour pressure above the bath and inside 
the tube are sensibly the same. Secondly, this 


*Proe. Cam. PhiL Soo. (m the Press). 
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interaction must result in a downward thrust on 
the tube equal to the weight of liquid above the 
bath level. From the atomic point of view, this 
means that the interacting atoms are steadily 
transferring momentum in a downward direction 
to the tube, just as the thrust on the walls of a 
vessel containing gas implies that the atoms 
steadily lose momentum to the walls as they are 
reflected. This has the interesting consequence 
that the main heat transport in helium I at these 
temperatures (below 2-19° K.) cannot be due to the 
propagation of elastic waves as in ordinary liquids 
and solids, since elastic waves do not carry 
momentum. 

Many and varied hypotheses have been made 
concerning the constitution of helium II. Michels, 
Bijl and de Boer and the present authors inde- 
pendently suggested that certain atoms which 
have more than the average energy in helium IL 
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have, as well, a larger than average mean free 
path inside the liquid, and that heat flow represents 
drift of these moving or ‘excited’ atoms. Later, 
this idea of energetic particles moving through the 
tnexcited or ‘condensed’ atoms was developed by 
Tisza to include a theory of flow. This theory has 
not yet reached a quantitative stage, but has 
proved interesting and suggestive. 

Note added in proof: Since this article was 
written, F. London has published (Phys. Rev., 54, 
947; 1938) an enlargement of the theory which 
he based on the consideration that helium at low 
temperatures exhibited Bose-Einstein oondensa- 
tion phenomena. His theoretical interpretation of 
the behaviour of liquid helium IL appears to 
be quite im accordance with the experimental 
deductions given above, particularly with regard 
to the properties of flow of both heat and 
liquid. 


. The Earthquake in Chile 


TE reont earthquake in Chile (NATURE, 
Feb. 4, p. 197) ) may justly be regarded as one of 
the greatest of such catastrophes in that country, 
and also in the world. According to local reports 
by survivors, the shook started about 11.35 p.m. 
local time on the night of January 24, and during 
the two or three minutes which it lasted ruined 
four towns and several villages, whilst doing 
severe damage to several others. The earthquake 
was felt from Valparaiso in the north to Puerto 
Montt in the south, the area affected now being 
estimated at 800,000 square miles. Large-scale 
damage was done from Talca in the north to 
Valdivia in the south, the area chiefly concerned 
being the province of Nuble, and the damage to 
property is estimated at £1,500,000. Altogether 
approximately 30,000 people were killed, 50,000 
injured and there are about 100,000 homeless 
refugees. 

At Chillan, a town of 45,000 inhabitants forty 
miles east of Concepcion, in the neighbourhood of 
the epicentre, two walls of the massive cathedral, 
the , post office and telegraph building, the 
O'Higgins Infantry Barraoks and most of the 
houses collapsed immediately. A theatre and & 
kinema collapsed, killing all the people inside. The 
hospital, although badly cracked, was one of the 
three or four buildings left standing after the initial 
shooks ; but owing to the number of casualties the 
supply ‘of angethetics ran out and the surgeons 
were obliged to operate without. Immediately 
after the shock the supply of electric power and 


water ceased, 80 that the surviving firemen with 
the one engine were powerless against 
the fires which followed. Moreover, transport was 
impossible on the railway and difficult on the roads 
around. After rescue operations, the Government 
ordered the evacuation of the town, it being 
estimated that here 10,000 lost their lives. 
Parral, San Carlos and Egun, within the iso- 
seismal 10, were also razed and evacuated. The 
villages of Retiro, Copihue, Zongavi, Bulnes and 
Quirihue were completely demolished. Andotros 
was very severely damaged, San Rosendo had 
2,000 dead, and at Cauquennes, the town celebrated 
for its mineral springs, half the property including 
the hospital and prison was destroyed, killing 
4,000 and injuring 800. At Concepcion, the fourth 
largest city in Chile, situated near the mouth of 
the Bio-Bio River and having a population of 
89,000, three fifths of the city is in ruins and 
there are 2,000 dead. Many famous buildings, 
including the Teatro Campo Club and hospital,: 
were destroyed. Here also a kinema collapsed 
killing 300 people inside it at the time, and fires 
added to the destruction in the city. It is expected 
that some of the fme modern buildings such as 
the Banoo Central, the University and the Plaza 
Hotel which have been built to withstand earth- 
quake shocks will have survived, unlike on the 
fifth occasion when Concepcion was completely 
destroyed on February 20, 1835. The damage 
was severe, but not so great at Los Angeles, 
Longavi and Linares. At Talcahuano, the port 
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and naval base, 19 are reported dead and 100 
injured, fires adding to the destruction caused by 
the shock. At Talca many buildings were injured 
“and the prison collapsed killing 10 oconviote and 
injuring 20 others. Farther away, at Valparaiso, 
the church spire was damaged and at Santiago, 
250 miles north of Ooncepsion, the earthquake 
was strong enough to cause cracks in buildings. 

Faulting has been on a considerable soale, and 
in the Province of Nuble the fissures caused by 
the earthquake are several kilometres long and 
often five meres deep. 

So far as instrumental evidence is concerned, 
the shock was world shaking. At Santiago the 
shock was felt about 11.35 p.m. local time on 
January 24 (Jan. 25, 3h. 35m. G.O.T.). From 
Fordham, New York, the shook was reported 
double with an interval of 10 minutes between 
the shocks and the needle swung approximately 
eight inches for both shocks at maximum. It 
was recorded by instruments in Great Britain, and 
at Stuttgart in Germany the registration was oom- 
plete, including eP at January 25, 3h. 46m. Bls., 
ePP 5lm. 458., SKKS 58m. 258. and LQ at 4h. 25m. 
with T = 60-55 seo. all in G.C.T. At Hamburg 
one eP” was registered at 3h. 47m. 88. and another 
at 50m. 49s., both on the vertical seismograph, 
6,PP at Dlm. 448., eLyy at 4h. 20m. and eL, at 
4h. 24m. all in G.O.T. together with other pulses. 
Taking into consideration all the above evidenoe, 
it appears that the epicentre was near lat. 36° 45’ 8. 
and long. 72° 15’ W., probably correct within 
10 minutes of aro, that the depth of focus was 
normal and that for the first shock the origin time 
was January 25 at 3h. 32.0m. G.C.T. 

Since the first shock, afterahocks have been 
frequent and often of considerable severity. The 
frequency and intensity has as usual in general 
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diminished, though there have been notable ex- 
ceptions. There werefsevere disturbances on the 
night of January 
27 and on Janu- 
ary 28. On 
January 30, at 
3h. 45m. G.C.T. 
a severe shock 
with the same 
epicentre oo- 
ourred and 
completely de- 
molished the 
three or four 
remaining build- 
ings and walls at 
Chillan. 
Sympathetio 
ocourrenoes in 
the Andes prob- 
ably dus to the 
disturbance of 
the Ohilean 
shock or result- 
ing from the 
same deep initial 
cause are ro- 
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volcano was in eruption. 

Further news of the catastrophe is expected in 
reports of the Chilean seismologista and geologista 
who left i for the epicentral region 
immediately after the shook. 


Obituary Notices 


Prof. H. H. Woollard, F.R.S. 


HE very sudden death of Prof. H. H. Woollard 

on June 18, at the age of forty-nine years, is 
a tragic loss for the science of anatomy in Great 
Britain, 

Woollard was a product of the University of 
Melbourne, where he took his medical degree in 1910. 
During the Great War he saw active service with 
the Australian Army Medical Service and attained 
the rank of Lieut.-Colonel. After the War he mtended 
to work for the fellowship of the Royal College of 
Surgeons, and to this end went to University College, 
London. Here he came under the inspiring influence 
of the late Sir ‘Grafton Elliot Smith, an influence 


which led him completely to change his original plans ; 
for he now decided to take up the study of anatomy 
as & scientific career. He was appointed to the staff 
of the Department of Anatamy at University College, 
where he worked until 1928. He was afterwards 
appointed to the chair of anatomy and histology in the 
University of Adelaide, to the chair of anatomy at St. 
Bartholamew’s Hospital Medical School, London, and 
finally as successor to his distingui teacher 
Elliot Smith, in University College, London, in 1986. 

Woollard’s contributions to anatomy, direct and 
indirect, were outstanding. His early papers were 
mainly morphological in character, and of these may 
be mentioned an important and comprehensive 
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monograph on the anatomy of Tarsius, and oom- 
parative studies on the cerebral cortex of Tarstus, 
the brain of Orycteropus, and the retina of primates. 
He was, however, omentially an experimental 
anatomist, and he received & great stimulus from his 
which he spent at Johns Hopkins University as a 
Rockefeller research fellow. As a consequence of the 
experience which he gained from this visit, Woollard 
published the resulta of several important experi- 
mental studies ; for example, the development of the 
vascular patterns of the limbs as demonstrated by 
the micro-injection of living embryos, the phagocytic 
activity of hemal glands, and the vital staining of 
the leptomeninges. Probably some of his best work 
was that ing with the innervation of the heart 
and blood vessels, which was completed m 1925 and 
1926. In 1927 he published his “Recent Advances 
in Anatomy” which attracted vigorous attention to 
the development of experimental anatomy in other 
countries, and did much to stir his contemporary 
colleagues to work for the revivifloation and re- 
orientation of anatomical teaching and research in 
Great Britain. 

During his brief tenure of office in the University 
of Adelaide, Woollard made full use of his opportunities 
by his detailed and original studies of the Australian 
brain and of the distribution of blood-groups among 
the native populations. On his return to England, 
he concentrated his research activities on the peri- 
pheral nervous system. He had acquired extraordinary 
skill with the difficult technique of vital staining with 
methylene blue, and he applied this technique to very 
good effect in his experimental studies of peripheral 
innervation. Mention has already been made of his 
work on the innervation of the heart and blood- 
vessels. This is work to which continual reference 
is made by those who are concerned with the neural 
control of the cardio-vascular system. He applied 
the same technical methods to problems of cutaneous 
innervation, and for this purpose he used himself as 
an experimental subject. He aimed at correlating 
the localization of differant sensory spots in his own 
skin with different morphological types of nerve 
ending, a study which involved a considerable 
amount of discomfort in the small operations which 
he permitted to be carried out on himeelf in order 
to obtain material for histological examination. The 
results of some of these observations were published 
during 1936 and 1987, and in 1988 he was elected a 
fellow of the Royal Society. 

Woollard died in the middle of a scientific career 
when he had already achieved much, but his research 
activities were so productive that his colleagues 
confidently looked forward to a great deal more fram 
him and from those whose work he was directing in 
his department, More than this, he aspired to raise 
the science of anatomy to a level of achievement 
and activity which he regarded as its proper status. 
His energetic example had inspired many of his 
fellow ana to work with him to this end, and 
the first fruita of these efforts were already becoming 
evident. Hence, his death will be felt as an extremely 
serious loss for the subject which he represented. 
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His friends mourn a devoted worker who spared 
himself not at all in his scientific and departmental 
duties, a colleague who was always ready to give 
help and advice in all manner of difficulties, and a 
man who had a very lovable character. 


Mr. A. B. MacDowall 
Wa regret to record the death, which occurred on 
January 10, of Alexander Baird MacDowall, who 
was a frequent contributor to Narorm a generation 
e 


- ago. 


Mr. MacDowall was born at Alloa on December 18, 
1848. At fifteen years of age he was sent to the 
Old Oollege in High Street, Glasgow, long since 
swept away, where he came into contact with Prof. 
W. Thomson, afterwards Lord Kelvin. Next he went 
to Berlin, returning after six months to take his 
degree at Glasgow. This was followed by a trip to 
Melbourne in a sailing vessel for reasons of health, 
the return journey being made via Cape Horn. 

On his return to Great Britain, Mr. MacDowall 
settled in London and started upon a career of general 
journaliam, working in the British Museum and at 
the Patent Office. There he met Sir William Harcourt, 
Thomas Carlyle and others, including D. E. Hughes, 
inventor of the microphone. He followed closely 
the development of the telephone, and long before 


meteorology and the relationship between them. In 
1895 he brought out a small book ‘Weather and 
Disease : a Curve History of their Variations” ; the 
mode of representation adopted was that commonly 
used at the time to illustrate the relation between 
two variables, namely, the production of amoothed 
curves recording the averages of five or ten con- 
secutive values. A similar method was used in a 
paper on the relation of terrestrial weather statistics 
to the sunspot cycle presented to the Royal Meteoro- 
logical Society in 1897. 

In recent years, Mr. MacDowall travelled a good 
deal in the British Isles and on the Continent, 
settling down some twelve years ago at Rothesay in 
the Isle of Bute. He retained to the end his lively 
interest in scientific developmente. His wife, Emily, , 
a daughter of William Liddon and Emily Howard, 
died in 1985. 


Wa regret to announce the following deatha: 


Paul Séjourné, free academician of the Paris 
Academy of Sciences, who was known for his work 
on the design and structure of bridges, aged eighty- 
Beven years. 

Prof. Josef Simon, professor of roentgenology and 
radiology in the Masaryk University, Bmo, aged 
forty-one years. 
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A New Type of Nuclear Reaction 

On p. 251 of this issue of NATURE, an acoount is 
given of recent investigations by Prof. O. Hahn, Prof. 
L. Meitner and F. Strasamann on the bombardment 
of uranium by neutrons. Prof. Meitner and Dr. O. R. 
Frisch have discussed the development and implica- 
tions of these results in a letter which also appears 
in this issue (pe 239). Experimental confirmation of 
these conclusions, it is claimed, is announced in 
the following ceble, dated February 3, received 
from R. D. Fowler and R. W. Dodson, of the 
Chemical Laboratory, Johns Hopkins University. 
“We have bombarded uranium nitrate in a three 
millimetre ionization chamber with deuterium neu- 
trons and found that particles causing a very intense 
ionization, at least five times that from natural 
uranium alpha particles, are Fast neutrons 
from one milliampere two hundred and fifty kilovolt 
deuterons produced thirty-five particles per minute. 
Placing paraffin around ionization chamber increases 
this to seventy counta per minute. We believe this 
to be confirmation of work of Hahn and Strassmann 
(Natwurwissenschafien, Jan. 6; Frisch and Meitner 
Naruse [Feb. 11, p. 289—Editor]) in which activity 
ascribed to barium was found after neutron bom- 
bardment, and that these particles are barium ions 
of about one hundred million volts energy. 

‘Wo have also bombarded thorium oxide in 
similar ionization chamber, with deuterium neutrons. 


Fast neutrons in same intensity as above produce. 


thirty intensely ionizing particles per minute. Paraffin 
does not increase the effect. We believe thorium is 
also disintegrated by fast neutrons into fragmenta 
of about one half thorium mass, having energies of 
about one hundred million volte.” 


Dr. W. D. Coolidge 

Tes Faraday Medal of the Institution of Electrical 
Engineers given annually “either for notable scientiflo 
or industrial achievement in Electrical Engineering 
or for conspicuous service rendered to the advance- 
ment of electrical science’, has been awarded to Dr. 
W. D. Ooolidge, director of the research laboratories 
of the General Electric Oo., Schenectady. Dr. Coolidge 
, was born in 1878, and educated at the Massachusetts 
Institute of Technology and at the University of 
Leipzig, studying especially physical chemistry. 
After holding certain academic posta, he joined the 
staff of the General Electric Oo. in 1905, was promoted, 
to be associate director in 1928 and in 1932 was 
appointed director of research. The name of Coolidge 
ig associated with advances in many fields, but 
perhape all his later work may be traced back to his 
important researches into the production of ductile 
tungsten, which revolutionized the design of electric 
lampe and had immediate applications in thermionic 
devices of several types. In the Coolidge X-ray tube, 
which was developed just before the Great War, the 


tube was evacuated as thoroughly as possible and 
the electrons neceseary to produce X-rays were 
emitted by tungsten filaments heated to a suitable 
temperature. In this tube, for the first time, the 
X-ray worker was able by simple means to control 
separately the voltage and current applied to his 
tube, while the steadiness of running and constancy 
of X-ray output were much greater than had been 
possible with the earlier ionic type of tube. Later, 
Coolidge developed tubes capable of operating at 
tensions up to a million volta in which the electrons 
‘were accelerated in stages. Somewhat similar tubes 
‘were made of such a design that the electron beam, 
instead of being intercepted by a target and pro- 
ducing X-rays, passed through a thin window and 
gave rise to remarkable fluorescent, chemical and 
biological effecta, the possibilities of which have not 
yet been completely explored. 


Josiah Willard Gibbs (1839-1903) 

Ox February 11 the centenary oocurs of the birth 
of the disti American physicist, Josiah 
Willard Gibbs. Born at New Haven, he was the son 
of Josiah Gibbs (1780-1861), professor of sacred 
literature in Yale Divinity School. He entered Yale 
Oollege in 1854 and graduated four years later; he 
continued his studie there until appointed a tutor 
in 1863. The years 1866-68 he spent in Paris, Berlin 
and Heidelberg. In 1871, he was appointed to the 
chair of mathematical physica in Yale College, and this 
appointment he held until his death, which occurred, 


-at New Haven on April 28, 1903. Gibbs’ first con- 


tributions to mathematical physics were two ‘papers 
on thermodynamical problems published in 1873. 
These pepers were followed by his memoirs “On the 
Equilibrium of Heterogeneous Substances” published 
in two parta in 1876 and 1878. This was translated 
into German by Ostwald and mto French by H. le 
Chatelier. He also investigated certain problems in 
connexion with the electramagnetic theory of light 
and other subjects. He was a foreign member of the 
Royal Society, and in 1901 received the Copley 
Medal. Hoe was also a corresponding member of the 
Paris Academy of Sciences. At the anniversary 
meeting of the Royal Society when the award was 
announced, Sir William Huggins, the president, said 
that Gibbs ‘‘was the first to apply the sacred law of 
thermodynamics to the discussion of the relation 
between chemical, electrical and thermal energy and 
the capacity for external work. To chemistry his 
most important result is the so-called phase rule, the 
law which governs the general case of complete 
heterogeneous equilibrium and which is applicable 
to chemical change generally”. 
Refugee Settlement in British Guiana ? 

Tma United States has offered to send an expert 
Commission to investigate the possibilities of refugee 
settlement in British Guiana, and the offer has been 


234 


acospted by the British Government, who have 
appointed additional members to the Commission. 
The terms of reference of the Commision are: To 
study and report upon the suitability and practic- 
ability of large-scale colonization in British Guiana 
for involuntary emigrants of Europeen origin, from 
the physical, climatic and economis pointe of view ; 
to estimate the approximate numbers that might be 
settled there (a) immediately, (b) over a term of 
years; to calculate the probable cost of such settle- 
ment: if mass colonization appears feasible, to 
recommend a general plan of settlement. The names 
of the members are: Dr. Edward C. Ernst, assistant 
director, Pan-American Sanitary Bureau (chairman) ; 
Colonel Howard U. Nicholas, United States Army 
Engineering Corps, Panama Cenal; Dr. Joseph A. 
Rosen, Jewish colonization expert and agronomist ; 
Mr. Emile C. Bataille, colonization expert with 
Canadian experience; Dr. Anthony Donovan, sani- 
tary engineer; Mr. Deamond Holdridge, who has 
previous experience of the Oolony (secretary). Sir 
Crawford Douglas-Jones, formerly Colonial Secretary 
of British Guiana; Sir Geoffrey Evans, formerly 
principal of the Imperial Oollege of Tropical Agri- 
culture, Trinidad, now economic botanist at the 
Royal Botanic Gardens, Kew. Dr. D. W. Duthie, 
agricultural chemist to the Britiah Guiana Govern- 
ment, is being attached to the Commission for the 
purpose of advising and co-operating with the Com- 
mission. 


Science and World Resources 

Tre December issue of Fact (No. 21. 6d.) contains 
a study “Science and World Resources” by Richard 
Palmer, which gives a comprehensive but readable 
survey of the way in which the world poonomy is 


changing under the impact of scientific advance. Mr.. 


Palmer gives a dynamic picture of the way in which 
scientific discoveries and their teahnical development 
from synthetic dyes such as indigo and alizarin to 
synthetic rubber, the new textile fibres such aa 
rayon and more recently ‘Lanita!’ and ‘Nylon’ and the 
numerous synthetic resins or plastica, are influencing 
not merely the development of new industries or the 
displacement of old industries but also the distribution 
and availability of materials in the world, the location 
of industry, eto. Mr. Palmer’s survey ranges over the 
whole field of materials, including beet sugar, alcohol, 
petroleum, coal, fertilisers, and light metals, and 
indicates admirably even to the non-technical reader 
the new freedom which the organic chemist is giving 
us and some of the possibilities if the new powers 
and opportamities are wisely used. Other chapters 
range over the possibilities in the way of power 
production which we owe to science and their 
signifloance in world economy, as well as the possi- 
bilities in agriculture and the way in which science 
has made it possible to improve working conditions 
and thus both industrial efficiency and the climatic 
or geographical zones within which effective pro- 
duction by human beings is possible. The essay pro- 
vides en excellent background agamst which to 
discuss such current problems as those of raw 
materials and their bearing on the colonia] question, 
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the limits of self-sufficiency policies, sanctions, 
economic nationalism and the like. The realistic 
picture he gives enforces the necessity for strengthen- 
ing, while there is yet tims, our efforte to create a 
social and international order in which knowledge 
will be used to the full in the service of all mankind. 


The Empire Service Broadcasting Station 

Mr. L. W. Hayes and Mr. R. N. MacLarty presented 
an interesting paper to the Institution of Electrical 
Engineers on February 2. They first gave an account 
of how broadcast transmiasions with short waves 
initially started at the Chehnaford works of Marconi’s 
Wireleas Telegraphic Co. in 1927. This gave in- 
telligible reception at practically every place on the 
earth’s surface at almost every period of the day and 
year. A serious difficulty that had to be overcome 
was due to the wide difference in longitude of the 
different Dominions and Colonies of the British 
Empire. For this reason, e transmission sent out at 
a given time in England would arrive at very various 
local times of the night and day in the different 
Dominions. Broadly, the aim of the service is to 
give listeners anywhere in the Empire a daily pro- 
gramme of about two hours’ duration ; the installation 
of the new broadcasting service started in 1933 
practically does this. Earlier than this, reports 
received in the West Indies also gave a service at the 
same time m Western Australia, and the announce- 
ment of “London calling the African and Weet 
African Zonee” was being heard simultaneously at 
night in Africa, in the early evening in South America 
and the West Indies, and at breakfast time in Now 
Zealand. This showed that dividing the earth into 
geographical zones could cause confusion. Acoord- 
ingly, the daily transmission from the Empire Station 
at Daventry was divided into five sessions: Trans- 
miesion No. 1, Tranemission No. 2, oto., in accordance 
with a time schedule, the programme from the frst 
xone being recorded and then tranamitted at the 
most suitable times to the other zones. In 1935, 
a sixth transmission was added, primarily intended 
for evening listening in western Canada, but serving 
also North America generally and giving an early 
morning service to India. 


Conditions of Engineering Contracts 


TH subject-matter of an engineering oontraot 
necessitates that the documents of which the con- 
tract is composed must make provision for con- 
tingencies and evente of a special nature. In thie 
respect, it has peculiarities not to be found in other 
forms of contract, and is often inevitably of oon- 
siderable length. The Council of the Institution of 
Civil Engineers asked Mr. E. J. Rimmer to write a 
paper on the subject which will be discussed by 
correspondence mtil May 15. The Council gave the 
author of this paper a very wide discretion in the 
choice of the title and in the scope of the paper. 
He has wisely chosen to give a comprehensive survey 
of the whole subject of engineering contracts. Many 

contract works are to be constructed in, 
or erected and fixed on to, land. They cannot, 
therefore, be rejected and sent back to the contractor 
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if they prove to be unsatisfactory ; the material and 
labour may have to be carried out in the open air 
with material and labour of varying quality; the 
conditions of excavation and foundation cannot be 
entirely foreseen until the ground is opened up ; the 
execution of the works also may result in damage to 
property belonging to other persons. In addition, 
the completion of the work may extend over 
several years, and the employer may desire to use 
the completed parts of the work before the final 
completion of the whole. 

Ir was formerly the custom to prohibit assignment 
and to allow subletting only when the previous 
permission of the engineer had been obtained. 
Recently it has become fairly common to provide 
a form to be attached to and filled up with the tender, 
upon which the contractor declares the names of the 
firms to which he desires to sub-let portions of the 
works, and if these firms are approved before the 
contract is sealed the contractor may straightway 
sublet work to these firms. The retention in the hands 
of the engineer of supreme power as sole arbitrator 
has, considering the terms and circumstances of 
present-day contracts, become rather an anachronism. 
Old forms change slowly and, some of the reforms 
suggested are not quite satisfactary. In Mr. Rimmer’s 
opinion, some phrases and clauses now accepted as 
standard practice are confusing and ambiguous. The 
basic conditions upon which standard oconditions 
should be framed must fiet be decided by the 


parties concerned. If the persons have different - 


views, they are sometimes determined on the basis 
of compromise. But if the conditions are to be clear 
and unambiguous, there is no room for compromise 
on the manner and phraseology on which these 
principles are to be stated. 


Changing the Face of London 

Ix his Friday evening discourse at the Royal 
Institution delivered on February 8, Sir Charles 
Breesey dealt with the question of “Bigger London 
or Better London ?” He illustrated by lantern slides 
the growth of Greater London since the Great Fire 
and described the complex administration of the 
area, now that its population has reached 9} millions, 
equivalent to the entire population of Norway and 
a thirty-mile radius of Charing Cross may reach a 
‘peak’ figure of 10} millions. Meanwhile growth 
continues with such alarming rapidity that the m- 
adequacy of British road communications has neces- 
sitated the preparation of the Highway Development 
Survey published by the Minister of Transport last 
May. Its recommendations, looking thirty years 
ahead, include the construction of about 123 miles 
of new routes in the L.0.0. area, 868 miles outside 
the L.C.O. area (exclusive of motorways) and motor- 
ways to a total length of 307 miles. The total oost 
will lie between £160,000,000 and £280,000,000. 
Sir Charles streased the urgent need for a new east- 
weet route across London (the east-west connexion), 
for the completion of the South Circular Road, the 
formation of a loopway around the City, and the 
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extension of the Thames Embankment so aa to form 
a continuous riverside promenade extending for eight 
miles from Putney Bridge to the Tower of London. 
The incessant congestion of London’s main roads 
in time of peace was some inkling of what might 
happen if a hurried evacuation had to be under- 
taken. If the Government decides that the present 
time is not propitious for the undertaking of extensive 
works of road construction, nothing oan justify the 
postponement of measures for ing the course 
of new routes, which include tunnels adapted for use 
as part of London's air-raid defence schemes. 


Sir Arthur Evans: Gifts to the Ashmolean Museum 
Sin ARTHUR Evans has presented to the Ashmolean 
Museum, Oxford, of which he was keeper for a period 
of twenty-five years ending in 1908, his unique 
collection of Minoan sealstones and gems, gold rings 
and jewels, as an accession to the recently rearranged 
‘Minoan Room’. The oollection, as is recalled by 
the Oxford correspondent of The Times of February 2, 
is “far-famed and unrivalled’, embracing every 
period and class of the Mmoan gem-cutter’s art— 
prisms, button-seals, cylinders and ring bezels in 
steatite, oornelian, ivory and other materials, en- 
graved with pictographs, scenes of ritual, bull- 
fighting and other sports. Among the rings is the 
famous great gold ring of Nestor, the group of gold 
beads known as the Treasure of Thisbe, all engraved 
with scenes of ritual, combat and ancient legend. 
Since Bir Arthur began his archwological explorations 
in Crete in the early nimeties of the last century, 
both while he was keeper of the Museum and after, 
he has been liberal in contributing to its collections 
examples of the objects discovered by him in his 
excavations. With this latest gift, the Ashmolean 
collection of Minoan antiquities becomes the most 
important and the most complete outside Orete 
iteelf. Recent alterations of the Museum, in which 
into three sections, have made it possible for Sir 
Arthur, with the assistance of Miss Mercy Money- 
Coutts, to make a new installation of Cretan antiqui- 
ties, in which the older collections have been supple- 
mented by groups of casta, numerous photographs, 
diagrams and water-colour drawings, with figurines, 
smaller antiquities and pottery which he has trans- 
ferred to the Museum from his private cabinets. His 
benefactions have not, however, been confined to the 
donation of antiquities fram Crete. They include 
classical antiquities, large series of Greek, Roman 
and Anglo-Saxon coins, and other objects, aa well as 
the great collections of stone and bronze implemente, 
Anglo-Saxon jewellery and other material which 
belonged to his father, the late Sir John Evans. 


Morbid Heredity in Isolated Communities 

AN interesting study of morbid heredity in man 
in an isolated community by Dr. J. W. MaFeeters, 
for which the Sir Charles Hastings Clinical Prize for 
1937 has been awarded (Brit. Med. J., Feb. 4, p. 218), 
is made the besis of a suggestion that in view of the 
facilities for tracing family pedigrees in amall isolated 
communities and the inbreeding imposed upon such 
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oommunities for generations, similar studies should 
be undertaken, distributed as widely as possible over 
the country; before improved communications break 
down this isolation. The present observations appear 
to bear out the suthor’s contention that such a series 
of records is bound to throw light on the occurrence 
of rare recessive characters, which are much leas likely 
to occur when rendom mating is the rule rather than 
the exception. The village here under study consisted 
of about fifteen hundred mhabitantse. Observations 
of numerous morbid data extended over a period of 
years, and led to the conclusion that heredity plays 
an even more important part in many varied oondi- 
tions than is generally recognized. Of the many 
conditions studied, eight were chosen. for disoussion— 
i cerebellar ataxia, progreasive muscular 
dystrophy, the lymphatic distheais, otitis media, 
hernia, cancer of the bowel, rodent ulcer and hyd- 
ramnios. Among the more significant pointa which 
emerge, it is noted that in progressive muscular 
dystrophy, the condition is definitely sex-lmked. It 
is transmitted by apparently healthy females in three 
tions. In three osses it was associated with 
failure to bleed, a peculiarity not previously recorded 
in this connexion. The incidence of hernia is curiously 
restricted.: Out of twenty cases, fifteen occurred in 
two families; and heredity evidently played a part 
even more important than strain. The possibility of 
the oocurrence of a zygotic lethal factor in the male— 
a possibility suggested with same doubt by Ruggles 
Ga.tes—reoeives support from the study of hydramnios, 
where there-may be a relationship of the cases on the 
paternal, and not the maternal side. 


Natural and Synthetic Fibres: Sisal and Flax 
 Intenzérme information on the development of 
natural and synthetic fibre industries is published 
in the Journal of the Royal Sooiety of Arts (87, No. 
4494). Discussing sisal and flax production in Hast 
Africa, Dr. W. H. Gibson maintains that the sisal 
industry is now well established in Kenya, binder 
“twine and string being at present the chief uses for 
the fibre. Sisal is also finding a ready market for 
matting and upholstery filling, and tests regarding 
rope manufacture are giving satisfactory resulta. The 
flax industry in Kenya, on the other hand, has so 
far been leas successful, due largely to the difficulties 
encountered, in the process of retting, that is, the 
preliminary steeping process during which the fibres 
are loosened from’ the’ woody stem. Experiments 
recently carried out in the United Kingdom, ‘however, 
have shown that it is poasible to eliminate this process 
and extract the fibre fram the natural flax, and with 
thia discovery the way for the development of the 
industry in Kenya end other suitable partas of the 
Empire seams most promising. 


Ty modern counterpart of these vegetable fibres, 
namely, the synthetic textiles, are the subject ofa 
paper by Dr. E. F. Armstrong. Artificial silk pro- 
duced from wéod pulp and its more recent develop- 
ment, staple fibre, are well-known supplements to, 
and competitors with, natural silk, wool and cotton. 
A naw textile called‘ Nylon’ has, however, recently 
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been produced by the du Pont Laboratories in the 
United States. This thread is of an entirely different 
origin to rayon, as it is a plastic substance derived, 
ultimately from coal tar, with dyeing properties akin 
to natural silk or wool, and it appears to have a 
most promising future. Two other types of fibre 
may be mentioned. The first is “Lanital’, an Italian 
product made from casein and used as a wool Bub- 
stitute, bub as it lacks wet strength, attempta are 
being made to produce a better product from the 
protein of the soya bean. The secand is spun ‘glass 
which, though unsuitable for clothing, is used for 
electrical insulation, gas and liquid filtration and 
decorative purposes. In spite of the popularity of 
synthetic textiles, it is noteworthy that in 1987 the 
world production of these fibres was only in the 
ratio of 1:8 to 28 of natural spinning materials.- - 
Forestry in Finland in 1937 

THa annual report of forestry activities in Finland 
(XVII Motsätilasto Forststatistik—Kertomus Metsa- 
hallinnon Toiminnasta 5, 1987. Berdttelae över 
Forst{Srvaltningens Verksamhet, Ar 1987), published 
in Helsinki last year, sums up the work of this 
progressive Forest Department. The great advance 
made by Finland since the Great War and the 
position she has taken in Europeen forestry circles 
may to some extent be attributed to the fact that the 
Forest Department had a large forest capital at its 
beck already under exploitation. Consequently & 
variety of problems were presented to the trained 
forester, from forestry education through sytvi- 
cultural management and protection down to the 
study of utilixation, the improvements possible in 
extraction, statistics and prices, and so forth. The 
forestry reforms of 1921-28 prescribed the division 
of the country into four districts containing ten forest 
Inspections and ninety cantonmenta (subdivisions of 
an inspection). Each district was administered by 4 
local forestry bureau, under whom were the in- 
spections, each in charge of an inspector, An important 
outeome of a decree of July 1934 is the gradual re- 
placement of the untrained forest guards by chefs de 
travail or overseers, all of whom will have received 
training at one of the forestry schools, of which there 
are six. Considerable progress has been made with 
working plans and maps required in connsxion with 
their preparation—revision of these plans is under- 
taken every ten years. The report deals in detail with 
the commercial activities, amcoe the forests play Bo 
important a part in Finnish econamy, and the British: 
market is a very valuable one. An interesting point 
in the report is the policy undertaken by Govern- 
ment of settlmg a proportion of the population 
within the large forest areas owned by the Btate. 


The Phenological Survey 

Tas new phenological forms distributed by the 
Royal Meteorological Society to ita six-hundred-odd 
observers for 1939 have a further reconstruction of 
selected specimens of fauns and flora on a much more 
scientific basis. A noticeable feature is a considerable 
increase in the number of Lepidoptera selected for 
special obeervation, there being fifty selected 
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indigenous Lepidoptera the appearance of which is 
to be recorded, and three immigrants. This has been 
at the expense of a considerable reduction in the bird 
migration list, as many of those subjects had been 
reported on continuously for many years. There 
has been an extension in the selected observations 
on trees, chiefly in regard to leafing times. The modern 
system of Latin bird names is now used, although 
observers are warned that the old system is still 
used, in some reference books. Particular streas is 
laid on the importance of recording the effects of 
abnormal weather upon the vegetation, eto. Spring 
and early’ sumer dates of the peacock 
and red admiral butterflies should help gather 
additional information regarding the question of 
their hibernation. A valuable addition to the record- 
ing of flowering of plants and leafing of trees is the 
recording, as well as the date, of the sheltered or opèn 
position of the plant. On the whole, the amount 
of observation called for has been considerably 
increased, but individual phenologists are encouraged 
to send in returns of any coe group if they 
wish. 


Norman Lockyer Observatory 

Bulletin No. 2 of the Norman Lockyer Observatory, 
Sidmouth, recently issued, contains an appreciation 
of the late Sir Robert Mond, chairman of the Observa- 
tory Corporation for twenty-qne years and a 
generous benefactor to the Observatory. A further 
note of a personal nature gives an account of 
the unveiling of the memorial to the late director, 
Dr. W. J. 8. Lockyer, at which Sir Robert Mond 

j just three months before his death. 
Part of the memorial alluded to is the Oxford micro- 
photometer, a description of which is given in the 
present Bulletin by the director, Mr. D. L. Edwards, 
together with illustrations of representative tracings 
of stellar spectra and of several Ime-cantours, obtained 
with the instrument. Mr. D. R. Barber contributes 
two papers. The first is a detailed -account of the 
magnifloent auroral display of January 25, 1988, 
which appears to have been visible over practically 
the whole of Europe and the North American conti- 
nent. The second paper deals with the objective 
` prism-spectra of Finsler’s Comet obtained at ite 
apparition of 19387. In a preliminary investigation 
(N.L.O. Bul., No. 1), Barber had found that a visual 
comparison of the intensities of the vometary bands 
at 4700 and 3880 A. due to (IV) and ON(IV) 
- radiation respectively indicated that the former was 
about 24 times stronger than the latter, a result in 
the opposite direction fram that deduced from slit 
spectrograms secured at the Mt. Wilson and the Lick 
Observatories. The Sidmouth spectrograms have 
now been analysed by means of the new microphoto- 
meter, and Barker confirms his first result with, how- 
ever, & reduction of the ratio of relative intensities 
from 24:1 to 1¢:1. 


Literature for Adult Education 

Aw important factor in the success of discussion 
groups or public lectures as a means of education 
for citizenship is the provision of books and other 


NATURE 


237 


suitable material for reading. A pamphlet, “Printed 
Page and the Public Platform”, which has recently 
been iasued by the Office of Education, United States 
Department of the Interior (Washington, D.O.: 
Gov. Printing Office, 20 cents), analyses the different 
factors involved and gives an account of i 
and experience in the United States which should be 
highly useful to those interested in adult education 
in Great Britain. The neceasity for close oo-operation 
between libraries and such discussion groups is 
i and a number of practical suggestions 
are detailed to facilitate co-operation. The scope 
and functions of reading lists are critically discussed 
and the importance of having the reading material 
as accessible as possible to those taking part in the 
discussions’ or attending lectures is recognised. 
Equally important is the suitability of the material, 
and while the criticism is not specifically directed at 
scientific literature, it applies equally to that intended 
for the general public. Able exposition is a first 
condition of success, involving an understanding not 
only of the subject handled but also of the readers 
to whom the book or article is addressed, and if 
pamphlet literature admittedly presents special 
difficulties, the problem is one which deserves greater 
attention because of ita greater appeal to many 
readers in spite of the distribution difficulty. 


The International Seismological Summary 

THe 1.8.8., compiled at Oxford, is a work which 
increases in volume and range as it progresses. The 
volume for January, February and March 1933, 
which commences the sixteenth volume, has just 
appeared, and deals with 165 epicentres, 67 being 
new and 98 repetitions from old epicentres. Nine 
of the earthquakes mentianed have foci which aro 
below normal. The epicentres have, in general, been 
determined. from observations of P alone, instead of 
by the old method of using S—P differences. This 
is said to make very little difference in the case of 
well-observed earthquakes, but is greatly to be pre- 
ferred on theoretical grounds. During the last five 
years, the range of numbers of earthquakes with 
determinable epicentres recorded in the 1.8.8. has 
been from 569 in 1982 to 653 in 1980. It appears, 
therefore, that notwithstanding the greater number 
of stations sending readings, and the greatly im- 
proved registration, the numbers of such earth- 
quakes have reached, a probable limit. In this volume, 
stations which send, additional readings to the usual 
P, S, L and M are thanked especially, and for the 
future all are requested to classify wherever possible 
their L readings into LQ and LR, and to state whether 
the initial P reading is compressional or dilatational. 


The Medical Press and Circular 


Tra issue of January 25 of the Medical Press and 
Otroular is a centenary double number. This journal 
is, as the name suggests, the combination of two, 
namely, the Dublin Medical Prese, founded in Dublin 
in 1839, and the Medical Otroular, founded in London 
in 1852, the union taking place in 1866. Prof. 
Rowlette of Dublin contributes a short history of the 
journal during the hundred years, with biographical 
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notes on the various editors. Dr. Ceoil Wall and Mr. 
Walter Spencer discuss the progress of medicine and 
of surgery, respectively, during the period; an illus- 
trated article on “Bome Medical Celebrities of the 
Victorian Age”, as depicted in cartoons of Vanity 
Fair, is contributed by Si St.Clair Thomson, the 
cartoons being reproduced together with actual por- 
traits; and a chronological list of medical societies 
and journals in Great Britain and Ireland is furnished 
by Mr. Reginald West. Other articles and reviews 
complete a very interesting number. 


Art and Psychiatry 

UNDER the suspices of the Government Federal 
Art Project and of the Bellevue Hospital psychiatric 
department, the Harlem Art Centre in’ New York 
City has organized the first exhibition of ita kind in 
the United States, consisting of pictures showing 
the work of disordered minds. The artists include 
moronic children; chronic alooholics, advanced epi- 
leptics, manic-depreesives and general paralytios. 
Most of the exhibits indicate mental conflict, being 
shapeless, lurid and grotesque. The idea underlying 
the art classes at Bellevue Hospital is to attempt a 
cure of the mentally sick by encouraging them to 
express their conflicts and at the same time to give 
psychiatrists a olearer picture of their petients’ 
emotional life. 


Earthquake in Ecuador 

SxvERAL earthquakes of sufficient intensity to 
crack buildings shook a considerable area in Ecuador 
on the night of February l, 1939. Altogether nine 
tremors were felt at Vallechillos and four other towns, 
and five tremors at Quito. Quito was ruined with 
the loss of 40,000 lives on February 7, 1797, and 
simultaneously there was volcanic eruption in 
Guadeloupe. In the present instance, Cotopaxi, the 
highest voloano in the world, is in eruption. It was 
in 1768 and 1877 that previous | disastrous eruptions 
of Cotopaxi took place. 


Announcements r 

Troms council of the Institution of Electrical 
Engineers has elected Sir Archibald Page, chairman 
of the Central Electricity Board, and a former pregi- 
dent of the Institution, to be an honorary member. 


M. EMANUEL DH MARGHRIE has been elected a 
member of the Section of Mineralogy of the Paris 
Academy of Sciences in succession to the late L. de 
Launay. 


Tun Goethe Medal for Art and Science has been 
awarded by the German Chancellor to Dr. Theodor 
Kitt, profesor of veterinary pathology in the 
Univerarty of Munich. 


RESHAROH CORPORATION, of 405 Lexington Avenue, 
New York, from time to time makes awards to 
universities for the work of men of science. The 
Corporation has now made grants to Columbia 
University, New York, of 2,500 dollars each and 
Research Corporation plaques, to be made the basis 
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of awards to (1) Dr. H. 8. Taylor, of Princeton 
University, “for his work in the field of catalysis, 
wherein he has advanced the theory of catalytic 
action and the art of using catalysts in industrial 
operations in this field”; (2) Dr. V. Bush, of 
Massachusetts Institute of Technology, for his work 
“in the dévelopment of powerful and rapid methods 
of computation and the solution of equations through 
the invention of automatic apparatus”. 


ON December 22, the French Minister of Public 
Health maugurated the new Isboratories of the 
Pasteur -Institute at Garches near Paris where 
Pasteur made his studies on rabies in 1884. 


Tue King has commanded that the recently 
founded, British College of Obstetricians and Gynæco- 
logists shall be’ known as the Royal Oollege of 
Obetetricians and Gynsocologists. 


Tru Royal Sanrtary Institute will hold its Annual 
Congress at Soarborough ‘on July 3-8 under the 
presidency of the Earl of Harewood. Further informa- 
tion oan be obtained from the Secretary of the 
Institute, 90 Buckingham Palace Road, 8.W:1. 


Tua sixth Biennial Congress of the International 
Hospitals Association will be held at Toronto next 
September. Further information can be obtained 
from the Secretaries of the Association, 17 Blooms- 
bury Square, W.0.1. 


Tus Mary Putnam Jacobi fellowship of 1000 
dollars is offered to a woman graduate of an approved. 
medical school for post-graduate work in the medical 
soiences. If the appointed fellow is not resident in 
the United States, she should preferably undertake 
work there. Applications should be sent to the 
Secretary of the Fellowship Oommittee, Dr. Phebe 
L.-DuBois, 150 East 73rd Street, New York City, 
before April 1. 


Tue German Society for Baleology and Olimato- 
logy will hold ite annual meeting at Vienna on 
March 23-26, when the following subjects, among 
others, will be discussed : meteorological and physical 
report ; medical report, importance of high mountain 
climate in treatment of tuberculosis and asthma; 
physiology of sport in high mountains; drinking wells 
and artificial salts ; natural and artificial mud baths ; 
and artificial climate. Further information can be. 
obtained from Die Reichanstalt ffir das deutsche 
Ba&dewesen, Furstenstrasse 124, Breslau 16. 


THs annual mortality from malaria in India 
averages 2,000,000, an exceedingly high figure even 
in a population of more than 300,000,000, 30 per 
cent of whom suffer from the disease. Two thirds 
of the malaria-stricken in India have no quinine. 


Eraatom.—In Naruss of January 7, p. 23, 
“A Rapid Visual Test for Vitamin A Deficiency”, 
para. 4, last sentence, for ‘“hsmeralopia” read 
“hemeralopis”’. 


No. 3615, FEB. 11, 1939 


NATURE 


Letters to the Editor 


The Editor does not hold himself responsible for opinions 
with 


He cannot undertake to return. or to 


expressed by his correspondents. 
the writers of, rejected manuscripts 


intended for this or any other part of Narunn. No notice is taken of anonymous communications. 
NOTES ON POINTS If SOMN OF THIS WEEK'S LETTERS APPAAR ON P. 247. 


CORRESPONDANTS ABH INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


a New 


DOMMES ype of Nuclear Reaction 
of Nuclear Reaction 
Ow bo uranium with neutrons, Fermi and 

collaborators! found that at least four radioactive 
substances were produced, to two of which atomic 
numbers larger than 92 were ascribed. Further 
investigations’ demonstrated the existence of at least 
nine radioactive periods, six of which were assigned 
to elements beyond, uranium, and nuclear isomerism 
had to be assumed in order to account for their 
chemical behaviour together with their genetic 
relations. 

In making chemical assignments, it was always 
assumed that these radioactive bodies had atomic 
numbers near that of the element bombarded, since 

particles with one or two charges were known 
emitted from nuolei. A body, for example, 
with similar properties to those of osmium was 
assumed to be eka-camium (Z = 124) rather than 

oamium (Z = 76) or ruthenium (Z L 44). 
Following up an observation of Curie and Savitch', 

Hahn and Straemann‘ found that a group of at 

least three radioactive bodies, formed from uranium 

under neutron bombardment, were chemically similar 
to barium and, therefore, presumably isotopic with 
radium. Further investigation’, however, showed 
that it was impossible to separate these bodies fram 
barium (although mesothorium, an isotope of radium, 
was in the same e t), so 

that Hahn Strassmann were fo to conclude 

that teotopes of barium (Z = 56) are formed as a 

consequence of the bombardment of uranium (Z = 92) 

with noutrons. 

At first sight, this result seams very hard to under- 
stand. The formation of elements much below 
uranium has been considered before, but was always 
rejected for physical reasons, so long as the chemical 
evidence was not entirely clear cut. The emission, 
within a short time, of a large number of charged 
particles may be as excluded by the small 
penetrability of the ‘Coulomb barrier’, indicated by 
Gamov’s theory of alpha decay. 

On the basis, however, of present ideas about the 
behaviour of heavy nuclei‘, an entirely different and 
essentially classical picture of these new disintegration 

processes suggests itself. On acoount of their close 
basking and Droa exchange, the particles 

Eee a aaa woul be case bane to 

collective way which has some resemblance to the 

movement of a liquid drop. If the movement is made 
sufficiently violent by adding energy, such a drop 
ee one eller d pe. 

the discussion of the energies involved in the 
deformation of nuclei, the concept of surface tension 
of nuclear matter has been 7 and its value has 
been. estimated from simple considerations regardmg 
nuolear forces. It must be remembered, however, 


that the surface tension of a charged droplet is 
diminished by ite charge, and a rough estimate 
shows that the surface tension of nuclei, decreasing 
with increasing nuclear charge, may become zero for 
atomio numbers of the order of 100. 

It seems therefore possible that the uranium 
nucleus bas only small stability of form, and may, 
after neutron capture, divide itself into two nuclei 
of roughly equal size (the precise ratio of sixes depend- 
ing on finer structural features and perhaps partly on 
chance). These two nuclei will repel each other and 
should gain a total kinetic energy of c. 200 Mev., as 
calculated from nuclear radius and This 
amount of energy may actually be expected to be 
available from the difference in ing fraction 
between uranium and the elements in the middle of 
the periodico system. The whole ‘fission’ process can 
thus be described in an easentially classical way, 
without having to consider quantum-mechanical 
‘tunnel effects’, which would actually be extremely 
small, on account of the large masses involved. 

After division, the high roton ratio of 
uranium will tend to readjust itself by beta decay 
to the lower value suitable for lighter elements. 
Probably each part will thus give rise to a chain of 
disintegrations. If one of the parts is an isotope 
of barrmm‘, the other will be krypton (Z = 92 — 58), 
which might decay through rubidium, strontium 

yttrium 


and to xirconium. 


It is le’, and seems to us rather probable, 
that the periods which have been ascribed to elementa 
beyond uranium are also due to light elementa. 
From the chemical evidence, the two short 
(10 sec. and 40 sec.) so far ascribed to **U might be 
masurrum isotopes (Z = 48) decaying through rath- 
enium, rhodium, palladium and silver into cadmium. 

In all these cases it might not be necessary to 
assume nuclear isomerism ; but the different radioactive 
periods belonging to the same chemical element may 
then be attributed to different isotopes of this element, 
since varying proportions of neutrons may be given 
to the two parts of the uranium nucleus. 

By bomberding thorium with neutrons, aotivities 
are obtained which have been ascribed to radium 
and actinium isotopes’. Some of these periods are 
approximately equal to periods of barium and 
lanthanum isotopes’ resulting from the bombard- 
ment of uranium. We should therefore like to 
suggest that these periods are due to a ‘fission’ of 
thorium which is like that of uranium and results 

in the same products. Of cauree, it would 
be especially i if one could obtain one of 
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It might be mentioned that the body with half- 
life 24 min.* which was chemically identified with 
uranium is probably really "U, and goes over into 
an eka-rhenium which a inactive bub may 
decay slowly, probably with emission of hs ey 
particles. (From ion of the natural 
active elements, "U cannot be expected vo ere 
more than one or two beta decays; the | 
ae ie ce ee) The 
formation of this body is a typical resonance process’ ; 
the oom state must have a life-time a million 
times longer than the time it would take the 
nucleus +o divide itself. Perhaps this state corresponds 


to some symmetrical t of motion of nuclear 
matter which does not favour ion’ of the nucleus. 
Lise METTNEB. 
Institute, 
of Sciences, 
Stockhohn. 
O. R. Feron. 
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1 Oure, L, and Bavitoh, P., C.R., 296, 006, 1643 (1938). 

‘Hahn, O., and rammann, F., Weterwiss., 28, 758 (1938). 
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* Bethe, A. H, and Placzok, G, Phys. Ron., 61, 450 (1087), 
A Novel Thermostat 


immersing ib na circulating li 
eee ye eco or by jacketing 





TaMPEBRATUBRH-CONTROLLED APPABATUB. 


it with alternate shells of thermally conducting and 
heed T a OR a 
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control of the temperature to within a narrow range 
requires some complication in the whole system, snd 
it is difficult to prevent ‘hunting’. 

Tn a messurément which we are making of the 
electronic charge, it is necessary to maintain the 
temperature of the air, in which anroil drop moves, 

iform and constant so that it has no motion due 
to convection. As a convenient solution of this 
problem has bean found which seems capable of 


single layer coil of copper wire around and in good 
thermal contact with the microscope condenser which 
forms part of the apparatus the temperature of which 
is under control. (In the accom ing illustration 
the condenser tube is on the right.) This coil forms 
one arm of a Wheatetone bridge, the other arms 
being of manganin resistances. Any change in tem- 
perature of the apparatus deflects the light spot of 
the galvanometer connected to this bridge, and for 
ane direction of deflection the spot falls on a photo- 
electric cell, which operates a polarized relay, which 
in turn pute off two 80-watt lamps placed on opposite 
aides of the apparatus. The am of the 

current by the photo-electric cell is 10°, 
and including the relay about 10’. 

The bridge is adjusted to be balanced at s tem- 
perature a few above the maximum tem- 
perature to which room rises during a day. The 
lamps flash on and off every few seconds and main- 
tam the temperature of the external surface of the 
apparatus constant to about 0:002° 0O. After the 
thermostat has been in operation for an hour, we 
have not been able to detect, by means of a thermo- 
couple, any change of temperature inside’ the ap- 
paratus. l 


T. H. Lasy. 


Natural Philosophy Laboratory, V.D. Horra. 
Melbourne. 


Pap E 


Limitations on the Modern Tensor Scheme of 
Relativity 
Ir does not appear to have been noticed by any- 
body that the tensor scheme of relativity is inoom- 
petent by itself to include relations of chirality, to 
use Lord Kelvin’s term. For it is developed from a 
pure Riemannian , a8 based solely on the 
use of an ideal mobile a-chiral linear measuring rule. 
The meaning of has, of course, always been 
that knowledge consists of the relations of one 
system to another, ‘especially when one type of 
hac ae epee ae pm ps beara pala 
rule, is taken as the standard, of comparison for all 
others. This significance of the chiral property, which’ 
is the difference between a chiral system and its 
mirror-image, for example, between a right-hand 
glove and a left-hand, goes back to Kant’s early 
writings, and remained fundamental in his trains of 
thought in relation to and time; later, in the 
more amateur hands of Pasteur, it created a funda- 
mental science. Chiral systems oan be 
completely only with chiral systems. The 
of reference for a chiral system must itself have 
chiral property ; for example, to be effective, the 
mobile measuring rod of Einstein would require to 
a screw structure essential to it. When 
Rowton explained how he could tell by experiment 
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whether his space was rotating, he was perhaps not 
so far out after all. 

It may appear that this argument presents a 
demurrer to the theory which derives the space-time 
soheme from the single mental foundation of lmear 
succession in & time which is absolute for all observers 
everywhere: but it is to be remembered, that the 
assertion of a scalar constant velocity of radiation 
is there the fundamental postulate. Chiral properties, 
of the two conjugate types, would thus have to be 
restricted to imbedded atomio structures. Likewise 
to our universe based mainly on negative electrons 
there ought in theory to be & conjugate universe, ita 
mirror-image, based on positive: and to our organic 
nature based of læval chiral structures there ought 
in theory to be a conjugate one, its mirror-image, 
based on dextral. 

On the other hand, it is perhape not easy to see 
how the tensors can escape the fate that is reserved 
for all ‘unobservables’, unleas a set of o i 
apparatus can be devised which is itself beyond the 
bounds of space and time. 

Or may we find refuge in the doctrine that physical 
science, being concerned largely with statistical 
aggregates, is unable to construct laws or relations 
without allowing substantial for inherent 
‘uncertainties’ (of. Laplace on ‘‘Probabilities’’). 

Also, co-ordinates must surely be defined or 
restricted by laws of continuity. All significant 
tensors would have to be invariant for every linear 
vector change in the frame of reference; but their 
components would by no means be separately in- 
variant, thus the energy in a generalised sense which 
is the final component of the energy-tensor would have 
no reality. Yet n this want of detailed 
invariance, the i of the complete tensor 
involves (after P arin the separate vanishing of 
all ita oomponenta, so would express one law of Nature 


built on this type, by a representative group of as - 


Many simultaneous differential equations as the 
vanishings provide. 
JOSEPH LARMOR. 


Holywood, 
N. Ireland. 
Jan. 2. 


Theory of Mesons and Nuclear Forces 


As was first pointed out by Yukawa, it is in 
prinoiple possible to account for the short-range 

oroe between nuclear particles by the assumption 
of virtual emission and absorption processes involving 
intermediary particles of integral spin, the so-called 
mesons!, the mass of which is determined by the 
range of the forces. As has been shown by Kemmer’, 
the simplest wave-equations for the mesons which 
satisfy, es the claim of relativistic invariance, 
the condition of giving a positive definite expression 
for the energy, reduce to four types, characterized 
by different oo-variance pro ies of the wave- 
functions, and each allowing the existence of neutral 
as well as positively and negatively charged mesons. 
Starting from such wave-equations, including the 
interaction of the meson feld with the heavy nuclear 
constituents, the estimation of the resulting ex- 
pressions for the nuclear forces has hitherto been 
carried out by using the ordinary perturbation method 
of quantum theory, and taking into consideration 
only the first non-vanishing approximation, in spite 
of the well-known lack of convergence of the method. 
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It would thus seam desirable to discuss more closely 
the reliability of such results, and for this purpose 
@ possible method of attack is suggested by an 
analogous situation in quantum electrodynamics, 
where & suitable canonical transformation allows us 
to separate, from the expression of the total energy 
of @ system consisting of electrons and an electro- 

ic field, a term depending only on the co- 
ordinates of the electrons and representing the 
Coulomb potential 

A similar method’ is, ‘actually, applicable to a 
system consisting of nuclear icles and & meson 
field. For such a system it is, in fact, possible to 
find canonical transformations effecting the separa- 
tion of a ‘static’ interaction between the nuclear 
particles, defined as the part of the interaction which 
is obtained when one neglecta the time-variations of 
the variables ixing the positions, spins and 
proton or neutron states of the heavy particles. This 
static interaction is im all cases exactly the same as 
that obtained as a first approximation in the perturba- 
tion method, and there exists a lower limit, smaller 
but unfortunately not much smaller, than the range 
of the nuclear forces, to the mutual distances between 
two heavy particles for which the statio interaction 
is more important than the additional non-statio 
contributions arising from the terms, in the trans- 
formed Hamiltonian, which describe the remaining 
interactions between the heavy particles and the 
meson field. 

Although no improvement can, of course, be 
obtained in this way as regards the self-energy 
difficulties, it would seem that consistent résults can 
be derived from the transformed Hamiltonian by 
considering only the last-mentioned interactions as 
a perturbation and applying a method of treatment 
analogous to the correspondence methods used in 
electrodynamics. It is especially to be noted that 
if, followmg Yukawa, we also introduce an inter- 
action between the meson field and electrons and 
neutrinos, the transformed Hamiltonian contains a 
term which represents a direct interaction between 
the heavy particles and the electrons and neutrinos, 
and which, when treated as a eerie iain iee 
immediately gives the probabilities of B 
processes. It is perhaps to be regarded as a satis- 
factory feature of the point of view just outlined that, 
contrary to previous treatments, where the nuclear 
forces came out in the same stage of the perturbation 
method as the probabilities of p-decay, account is 
here taken at the outset of at least the statio part of 
the nuclear forces. 

As regards the form of these static Interactions, it is 
well known that the type of ial resulting from 
the four-vector meson field generally considered 
BRitherto has the defect of including a term of dipole 
interaction energy which is so strongly singular for 
infmitely small mutual distances of the nuclear 
particles that ib would not in general allow the 
existenoe of stationary states for 4 of such 
particles. In order to remedy this defect, it seems 
necessary" to introduce besides the four-vector wave- 
function & further pseudoscalar wave-function for 
the meson fleld which has the property of giving 


_ Tise to a static Interaction of a form just capeble of 


cancelling the dipole interaction term without affect- 
ing the others. The consideration of such a pseudo- 
scalar meson fleld would also seem to*be useful from 
the point of view of the theory of B-decay. While, 
for example, the four-vector theory yields‘ exactly 
the same form of the -spectrum as Fermi’s original 
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theory, the introduction of a peeudoscalar wave- 
function ın addition to the four-vector one gives rise 
to a modiflcstion: OF she energy distribution -of the 
rays which seems to open & new possibility of a 


ahortl 
BAA A E An 


“Independently o£ work, essentially the same meshod has been 

proposed Btuokniberd Phas, Ren., 6, 880 i 1088 

we are very for kind communtcaion of his manm- 

4 Yuka Kobayasi, Taketani, Pros. Phys, Meth. Sec, Japan, 
90, Tho (1038), ms 


Frequency Interpretations in Probability . 

Tæ letter of mine quoted by Dr. W. E. Deming! 
was mostly in the nature of a personal explanation. 
I have never denied that frequencies may be relevant 
to a prior probability ; what I deny is that a fre- 
quency is ever the whole content of a probability, 
whether prior, direct or posterior. I have, m fact, 
pointed out that prior probabilities should be re- 
assessed, from time to time to allow for accumulation 
of information from anal problems, and the 
case considered by ing 18 an extreme one of this 
type, since the balls in his box are derived from a 
large population the composition of which is definitely 
known. The kind of distinction mvolved seems to 
ables been noticed by Laplace, if one his 
remarks with those of De Moivre. De Moivre 
Deni defining a probability as simply the ratio 
of the number of favourable cases to the whole 


number of le cases. Laplace puta in the proviso 
“provided, that all the cases are y possible” ; 
otherwise his statement is practi a translation 


of De Moivre’s. ` 

Consider the following problem. A box contains 
one white and two black bels; another contains 
one white and one black. A box is to be chosen at 
random and then a ball at random from that box. 
What is the probability that the ball will be white ? 

ing to De Moivre’s definition, it is the number 
of white divided by the whole number of balls, 
and therefore is 2/5. All balls are possible and there 
is no alternative. But I think that any modem 
weit would cay atabe probe ny eae ee 
and indeed that De Moivre would have said so if 
the point was put to him. The correct result can be 

t only by recognizing that the five balls are not 
Bo equally possible”. Though Laplace is liable to be 
iso rile a leee ani ip a aiana 406 
prolix in others, I think it must be inferred from the 
comparison of the statements that he had seen that 
the earlier defmition did not cover actual needs, and 
could be made to cover them only by means af the 
idea of ‘ possible’, which is not defined as 
such. It cannot be defined in. terms of frequency 
and must be taken as & notion. 

Now Dr. Deming’s presentation involves the same 
idea, through the notion of randomness, which 1s not 
defined. A mere statement of the numbers in the 
parent population is not enough to ensure random- 
neas. For example, some adhesive might be present 
that sticks to the white balls and not to the: black 
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ones. Then the extraction of a white ball would 
tend to pull others to the top, and we should expect 
& ionate number of white balls in a large 
sample, even although we might be unable to rule 
out any particular selection as impossible. In fact, 
the force of the treatment is not in the ratio of the 
numbers, but in the undefined notion of randomness, 
which is equivalent to “equally poasible’’—that is, 
that all selections fram the parent population are 
equally likely. Without this idea, which may be part 
of a frequency treatment, but is not part of a 

lon, we cannot say anything about what the 
result of a trial is likely to be. If anybody says that 
we will go on picking out white balls until there is 
none left, a frequency interpretatio? by itself pro- 
vides no answer. It is possible in logic and 
the matter ends. Similarly, no meaning could > 
attached to diferènoes of possible biases in a coin ; 
so long as it is in the least possible for either a head 
ar a tail to occur, the probability, on the frequency 
definition, is 4. 

Of course I agree that there are cases where it is 
reasonable to expect that the ratio in & large sample 
will approximate ta that in the population; but my 
point is that if we do that, we are “reasonable 
to expect” as @ primitive idea, and it should be 
stated, as such. o practical recommendation can 
ever be used unléss this idea 1s brought in, though 
it is liable not to be mentioned by the statistician: 
That makes no difference m practice because, even 
if the statistician does not mention it, the person 
advised uses it. Without it, the latter would be 
entitled to say: ‘That is all very well as a piece of 
pure mathematics, but what has it to do with me ?” 

I should say myself that the hypothesis of random- 
ness is always what logicians call a considered pro 
TGs Hat AA dear isd One: Tho point of any fype 
of significance test is to examine cases where the 
hypothesis may be untrue. It may in fact always 
be false—if a coin is thrown enough times it will 
wear and become biased; if a pack of cards is dealt 
often enough it will become marked and too many 
aces will go to the dealer, and so on. But it has the 
advantage that it involves the minimum number of 
parameters, since it does not need the introduction 
of one or more parameters to expreas possible bias 
or dependence of one trial on the resulta of previous 
trials. Oonsequen it is easy to state, and in actual 
cases easily if it is found to be unsatis- 
factory ; even if it is untrue it points the easiest 
way of But it should not be stated as a 
if anybody p in order that a fre- 
quency definition may give acceptable answers, to 
restrict himself to cases where randomness holds, be 
is both using the notion of reasonable degree of 
belief and artificially restricting its application. 


HAROLD JHFFENYS. 
8t. John’s College, 
Cambridge. 
1 NATORI, 148, 202 (1039). 


Antarctica and Glacial Ages 
Pror. A. P. Corman! contends that the late 
ials of the southern hemisphere could 
never have formed upon a large, single continent 
—Gondwana—as visualized by yh ae of the 
hypothesis of cantinental drift. has protested 
that, for such an ice-cap to have developed, there 
must have been sources of evaporation at band in 
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the shape of warm seas, and has accordingly denied 
the existence of any such continent and along with 
it the hypothesis of drift. It is difficult to follow his 
argument in the face of recent work on this problem. 

The mere presence of sea—whether warm ar cold— 
would be no measure of the rainfall upon the adjacent 
lands, as witness the large desert regions along the 
coasts of South America, Africa and Arabia. A more 
Important part must be played by the atmospheric 
circulation. 

The ooldest place in the world, stated by Prof. 
Coleman to have escaped glaciation during the 
Pleistocene, is situated right between the Arctic 
Ocean and, the Sea of Okhotsk, only a short distance 
from either. “he centre of the mighty Antarctio 
loe-cap is fully 1,500 miles from the encircling 
ocean, where evaporation cannot surely be large. 

ing to Antevs the Pleistocene ice-cap was 
several times ae but, even assuming with Prof. 
Ooleman that the North American portion was uncon- 
nected, with those of Europe or the Arctic, that 
body was still more than two thousand miles across, 
wholly eccentric to the pole and bounded on the 
south by a wide strip of continent. 

It would seem not unreasonable to argue that 
during a major glacial period, i ioe could have acoumu- 
lated in a oo-polar position up to at least two thousand 
miles back from the ocean margin, provided, that the 
atmospheric and oceanio circulations and the solar 
radiation were favourable. 

Applying this to the Permo-Carboniferous epoch, 
and consulting the reconstruction formerly given by 
EN it will be discovered that no part of the great 

ypothetical ice-cap need have bean more than some 
1400 mallee fons nearest ocean, the existence of 
which is indicated by marine deposits, in several cases 
intercalated in or immediately succeeding the glacials, 
as mentioned by Prof. Coleman. Such strata were 
clearly laid down ın bays trating into 
a low-lying continent or tL daa Soa of continents. 
hess Ge pete anioe Gee A Ca. 
lapping of ioe-bodies, while it is furthermore unlikely 
that the entire territories known to have been affected 
were ever completely ice-covered at one and the 
same time—provisely as in the case of the Pleistocene 
glaciation. It is logical to presume—and the geo- 
logical evidence is in agreement therewith—that the 
ioe started oollectmg at isolated points, that such 
bodies increased in size and that the weighting of 
the continent by sow pa aes to cause depression 
and invasion by the sea, wi rapid expansion of the 
ioe-caps and their ultimate coalescence. It is un- 
necessary to suppose that such a continent was 
pushed polewards for each glaciation and pulled back 
for each in: The observed phenomena 
could more intelligently be explained by fluctuations 
‘mi solar radiation, etc. There is internal evidence 
also to suggest that the Permian coals of Gondwana, 
unhke the Carboniferous seams of the northern 
hemisphere, were cold climate interglacial or post- 
glacial accumulations. 

In his monograph?, Prof. Coleman has deplored 
not ae able to explain the distribution of past 
glacial de » which suggests that he must have 
overl some vital faotor. Others too have failed 
to interpret such glacial phenomena in terms of 
existing geographical and meteorological environ- 
ments. 

The hypothesis of drift endeavours to explain the 
Permo-Carboniferous glacials as formed around the 
south pole of that period, upon a reassembled 
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Gondwana, though not centrally thereon, and with 
adequate oceanic areas at hand for the required 
evaporation. The principle can furthermore be 
invoked, to account for the still older glacials that, 
significantly, lie within the very region affected during 
the Palæozoio, of which at least five groups of widely 
different ages are known in southern Africa alone. 

Instead of contending that the Permo-Carboniferous 
glacials could not have been developed, upon a single 
land-mase, as he does, I feel it would be more helpful 
if Prof. Coleman could show how they could have 
been laid down at all ın the several widely-parted 
areas in the positions and latitudes which they 
occupy to-day. 

In the various orogenio zones of the earth, for 
example, in the A: hian region, hundreds of 
miles of horizontal sedimenta have been compressed 
laterally into a fraction of the space originally occupied 
by them. When a convincing explanation can be 
given of how such could have happened, and also 
what material now fills the corresponding gap in the 
earth’s circumference whence the crumpled-up strate 
came, an answer should be forthcoming for the 
elusive mechanism of continental drift. 

Ausx. L. pu Tor. 

P.O. Box 4565, 

Johannesburg. - 


1 WaTuURM, 148, 996 (1038). 
*“Our Wandenng Continents”. Fig. 9 (1937). 
* “Too Ages, Recent and Anolent” (1925). 


Scattering of Radio Waves in Polar Regions 

Tua interesting letter by Harang and Stoffregen!, 
concerning ionospheric radio wave reflections at 
Tromsø, prompts the recollection of some observations 
made by us at the same observatory during the 
Second, International Polar Year, 1982-88, on a type 
of radio echo which seems peculiar to polar regions. 

A roduction of the radio echo delineation 
o at Tromss using 4:0 Mo./s. waves at 
1600 M.E.T. on July 81, 1983, is shown in the 





accompanying figure. (In this figure the cathode ray 
spot a time-scale trace by moving around 
the icted, ellipse in a right-handed fashion.) It 
ill bo oes ate Gade a Gee a as 
B and F, there is also a distorted echo S with a delay 
time of 7-5-9+5 milliseconds, indicating reflection or 
scattering at a distance of 1,125-1,425 km. from the 
sending and receiving stations. The ial interest 
of the record, however, arises from the faot that it is 
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possible in this case to decide whether the echo is 
due to reflection at vertical incidence or to side- 
ways scattering. Since both first and second order 
reflections from Region F are present, we know that 
the frequency used is leas than the critical penetration 
value for that region. Moreover, since Region F is 
known to be thiok, when measured in terms of a 
vacuum wave-length, we know that there can only be 
negligible tion of the region for frequencies 
lesa than critical value. We oan therefore con- 
clude that the echo S is due to sideways scattering 


from some lex ionized centre situated in or below 
the normal on F, and is not due to reflection from 
very great heights. In this connexion it may be 
recalled that leton and Piddington® have shown 
that the principal scattering centres of the ionosphere 


are situated at levels between 80 km. and 160 km. 


above the ground. 
E. V. APPLETON. 


R. NatseMrra. 
Cavendish Laboratory, 
Cambridge. 
Jan. 6. 


1 NATURE, 148, 832 (1938). 
1 Pree, Roy. Soc., A, 164, 407 (1938). 


Electric Charge on Soft Hail 


Iw the course of measurements of the electric 
current carried down to the earth by precipitation, 
there have occurred occasions when the results are 
considered worthy of attention. 

On December 10, 1938, during a sharp shower of 
soft hail (graupel), from cumulo-nimbus clouds, the 
charge down to an area of about 1 metre 
square in the ten-minute period 12.56-13.06 amounted 
to more than — 4:4 x 10> coulombs, corresponding 
to an average current of more than ’— 7:3 x 10-18 
amp./om.". This appears to be a larger precipitation 
current than has ever been previously o 
Over an area of 1 km." this amounts to a charge of 
— 44 coulombe in the ten minutes, which may be 
compared, with a value of + 35 coulombs for the 
fine-weather current for a whole year, as obtained 
from the results of Sorase'. 

This particular occasion gave a larger current 
than in other cases, but there also occurred, on the 
same and the following day, average currents over 
a ten-minute period of + 8-8, + 1:1, — 0-8 (twice), 
+ 0-7 and — 0-7, as well as many others greater 
than + 0-1, the unit in each case being 107* 
amp./om.*; im addition, there were occasions when 
the currenta were not recorded, and these may have 
been large currents. In the parte of the earth where 
such showers are frequent, particularly at high 
altitudes and in high latitudes, it is probable that 
the charges brought down to the earth will be very 
considerable, and will be of much importance in the 
discussion of the maintenance of the negative charge 
on the earth’s surface. It is therefore desirable that 


1 Borese, F. J., Geophys. Mem., 58 (1938). 
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Catalytic Exchange of Deuterium and Hydrogen in 
Hydrocarbons 


CGavraLyTIo interchanges of 
tween molecular and, 


atoms be- 
bons of the 


exchange y 
Be ee ee al oon- 
itions and give important indicstions as to the 
mechanism of exchange reactions in general. 


If a mixture of deuterium and cyclohexane 
n-hexane vapour is brought into contact with & 
platinixed platinum foil (10 mm. x 10 mm.)*, an 

of hydrogen atoms takes place at the 
following speeds : 


Reaction volume, 78 0.¢,; total pressure, 80 mm. mercury. 


Mixture Temperature (°O) Half-period of exobangs (min.) 
Oyaohexans- 37 120 
deuterium 65 23 
07 x u 
Haane- 55 38 
deuterium 82 11 
124 3 


In each case, the exchange can be followed up until 
the exchange equilibrium is completely establsahed. 
Under the given experimental conditions, no chemical 

other than exchange occurs. In the case of 
the cyclohexane, it can be shown that the establish- 
ment of the equilibrium 0,H,, = OH, + 3H, cannot 
account for the observed exchange. i 


carbon, as was suggested for the exchange 
of ethylene and benzene*. It ia most probable that 
the same mechanism is operative in the exchange - 
reactions of all kinds of saturated and unsaturated 


experiments 
paration of deuterated hydrocarbons. 


L. FARKAS. 
. A. FARKAS. 
Department of Physical Chemistry, 
University, 
Jerusalem. 
Jan. 1. 


1 Farkas, Farkas and Rideal, Proc. Roy. Soc., A, 1486, 680 (1034). 

1 Horut, Ogden and Polanyi, Trans. Farad. Soo., 80, 603 (1934). 

. Benedics and Taylor, J. Amer. Chem. Sec., 5B, 1445, 
1705 (1036). 

bee aaa and Taylor, J. Amer. Chem. Soc., W, 1108 


s Farkas and Farkas, Trens. Forad. Seo., 83, 678, 827 (1937). 


Availability of Phosphorus in Rice 


A LaRas proportion of the phosphorus present in 
rice, as in all other cereals, exista as poor 
utilizable phytint, and to this fact is ascribed the 
i action of cereal dicta’. 

In imvestigations on the nutritive value of rice 
varieties’, I observed that the ave: growth-rates 
i i of young rate fed solely on the 
different rice varieties, together with adequate e 
i to 


phosphorus. In the following test, an s 
made to determine the growth-promoting qualities of 
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the chemical composition of which, m percentages, 
is given below : 
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separate genus, M . Unlike most of the 
true Ginotheras, which have developed catenation of 
their chromosomes in meiosis, O. 
missouriensis was found to have 
seven free pairs’. 





Ad 
Adt. 11 


12-4 





The powdered rices were used for feeding, but in 
one case (Adt. 11) the rice flour was mtimately mixed 
with 2 per cent of a preparation of rice protem 
(purity = 94 per cent) so that the protein contents 
of the two feeds were nearly the same. The roes 
were then mixed with 5 per cent of a phosphate- 
salt mixture oofnposed of calcium lactate (150 parts), 
magnesium sulphate (80 parts), ferric citrate (12 
parts), sodium chloride (10 parts) and potassium 
chloride (10 parts). 

Groups of four young rate were fed on the two 
diets thus prepared, together with the same supple- 
ments of cod liver oil and ‘Marmite’ extract. The 

was continued for a period of six weeks. 


experiment 
rae ae weekly growth-rates (increase in weight 


) were as follows: 
Adt, 
Adt, if 


In spite of the protein contents having been 
eens 
observed a definite difference in growth-rate due to 
the two varieties of rice. This is evidently traceable 
to the differences in the mineral contents of the 
grams. Since the salt mixture used contained enough 
supplements of all the minerals excepting phosphorus, 
ib is reasonable to assume that better growth 
induced by Adt. 6 is due to its containing more 
(about 1-9 times) phosphorus than Adt. 11. 

The presence of a phytase in the mtestines of the 
ratt and ite possible signifloance in rendering available 
the phytm to the anmal organism have been indi- 
cated, but the evidence is yet moonctusive’. The 
present note would point to the need for further 
work in this direction. 








12 6 
10'4 











A. SREANIVASAN. 
of Biochemistry, 
Indian Institute of Science, 
Bangalore. 


1 Melenby, H., Red Res. Counc, Spec, Regis. Serres, No 93 (1025); 
Moellanby, A, Aled. Ree. Council, Spec. Rapis. borim, RO. 140; 
chapter Y (1929). 

* Ind. J. Agrio. Sci. (m the Presa). 

V. N., Biochem, J., &1, 560 (1087). 
* Lowe, J. T., and Steenbock, H, Brochem. J., 30, 1001 (1986). 


Self-Sterility in Œnothera 

Ginothera missourtensis is a species with flowers of 
maximum size. It, and certain related species, 
extend from Missouri through Oklahoma, Texas and 
adjacent regions in the western States. It differs 
from ordmary species in being perennial and m 
developing enormous wings on the fruite. The seeds 
are also very much larger and fewer. Because of 
these characters ıt has bean placed by some m a 





For several years a plant has been 
grown at the Courtauld Laboratory, 
Regent’s Park, and as it bore 
no fruits nor seeds efforts have bean made every 
year to obtain seeds by selfing the flowers by hand. 
Not a single flower, however, set seed, whether hand 
pollinated or not, although a large number of flowers 
bloomed every year. This finally led to the conclusion 
that the species was probably self-sterile. Last 
summer this was confirmed by pollinating the flowers 
from a strain grown at the Merton Laboratory. Four 
flowers were cross-pollmated and they all showed a 
good setting of seeds. 

Some strains of the species have round red spota 
on the sepals, and this was true of the Regent's 
Park plant, while the sepals of the plant from Merton 
were devoid of the red spots. Certain other differences 
were also observed, the inheritance of which will be 
studied. 

It thus appears that while the subgenus Onagra 
has developed chromosome catenation as a mechanism 
for maintaining a heteronygous condition in its 
species, the subgenus Megaptertum has produced the 
same result by developing a mechanism of self- 
sterility. 


R. Ruaetas GATES. 
King’s College, 
London. 
Jan. 26. 


1 Ana, Missowri Bot. Gard., 1, 401-404 (1014). 
* Hoda; Mca ag laa Proa, 
Be Bia, b770 C1983) =~ 


Induction of Polyploidy in Chilli (Capsicum annuum 
L.) by Colchicine 

Ta discovery by Blakealee] in 1987 that treatment 
with colchicine induces doubling of chromosomes in 
plant cells, leading to the production of pokyploids, 
is of practical importance to the breeder who is 
faced with the problem of sterility in hybrids from 
wide crosses, arising from the different material con- 
stitution of the chromosomes of the parenta. Except 
in those cases where sexual propagation made 
possible their utilization, it has not hitherto been 
possible to take full advantage of such crosses. The 
results of experiments so far carried out with ool- 
chicine, although mostly of a preliminary nature, 
have raised hopes of producing vigorous fertile forms 
from sterile hybrids, and several workers, notably 
Dermen ' (1988), Nebel and Ruttle? (1988), Levan‘ 
(1988) and Kostoff* (1938), have repeated the experi- 
ments of Blakeslee and reported favourably 
the efficacy of this alkaloid in producing polyploids. 

The study of the affects of this chemical on several 
economic species of plants has been undertaken 
and a prelimmary account of results obtained with 
chilli is here reported. Seeds were mmersed in 
0:05 per cent, 0-1 per cent, 0-2 per cent and 0-4 per 
cent solutions of colchicme m water for 1, 2, 4, 6 
and 8 days and planted in the field with pontrols. 
While the contro] planta were normal] in growth and 
flowered almost at the same time, some of the treated 
plants showed various degrees of abnormality of 
growth m the early stages such as roughening and 
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thickening of the leaves, fasciation of stems and 
other vegetative organs and doubling of flowers. 
These were generally alow growing, developed broad 
and succulent leaves and flowered later than the 
controls and had “percentages of sterile 
pollen, the fertile pollen being nearly double the 
volume of the pollen of normal plants. The seed 
setting was considerably reduced in such plants as 
compared, with the normal plants. The abnormal 
plants on examination by aceto-carmine smears of 
pollen mother cells proved to be tetraploids. Poly- 
ploids of hi order than tetraploids was not 
observed although 2n and 4n tissue was found to 
occur in the same plant in some oases. The socom- 
panying table gives the number of diploids and 
tetraploids occurring in the different treatments. 
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high-country male had oome ‘into season’. It may 
have been stimulated by the presence of the other 
male. I am familiar with two sounds made by 
lorises, the first is a hissing sound made when they 
are quarrelling or frightened, and the second is a 
low oall which can be heard from a much greater 
distance. On the night of June 28, I heard sounds 

ing from the cage; these so closely resembled 
mewing that I thought a kitten was in or on the cage, 
but on investigation I found that the lorises were 
mating, and both were emitting the sound. 
They have been carefully watched ‘from that date. 
The male has not come ‘into season’ again. On 
December 14 the female gave birth. Therefore the 

iod of gestation was 174 days, whith is about one 
week short of six calendar months. ' 











Besides the-tetraploids, one triploid was also 


identified among the treated plante. It is at present 
not possible to say if this arose spontaneously or as 
a result of the treatment. In addition to polyploids, 
we have isolated a few diploids among the treated 
lants showing meiotio irregularities leading to the 
(FEE of sterile pollen. A further account of 
these and the tetraploids will be elsewhere. 
. P. Pan. 
S. RAMANUJAM. 
Imperial Agrioultural Rosearoh Institute, 
New Delhi. 


suggests from certain evidence that “the gestation 
period [im Loris] is somewhere in the neighbourhood 
of six months”. a a ee oe a 
lorises will be of confirms Dr. Hill’s 
opinion. 

Lorises had not been found in Ceylon above about 
8,000 ft., where a race occurs differmg from the 
common low-country loris in a few details: it has 
been named L. tardigradus grandis. In May 1937, 
Mr. A. O. Tutien-Nolthenms sent me two large 
lorises which had been caught on his estate near the 
Horton Plains at a t of between 5,000 ft. and 
6,000 ft. They are ro y built and have very 
thick and long fur, and may be considered, an extreme 
type of L. t. grandis. These were kept in a large 
ence 0 h ee 
cage for, the of comparison a male whioh 
one apie at 3,000 ft. This male happened to 
be ‘in season’, and fighting took place between the 
iwo maloe, #0 zo that I was was obliged to remove the one 

y introduced. I noticed the next dey that the 





The young loris is about the sire of a half-grown 
mouse; and it is carried about clinging to the hair 
of the mother’s abdomen. 


Institute of Bacteriology, 
Colombo, Ceylon. 


Luoros NIcHOLLs. 


1 NATURE, 136, 107 (1035). 


The ‘Thumb’ of the Giant Panda 

Tuar Mr. Pocock (see Naturs, Feb. 4, p. 206) 
finds the radial sesamoid and the palmar pad that 
covers it are ‘‘capable of only slight movement” in 
the dead specimen may perhaps be explained in part 
by the rigidity of the tissues in the undissected 
cadaver. For most certainly, during the progress of 
diction, a wers high degres oE aiobilitg is ieman. 
strated ; and even in the bones themselves, the same 
faot is attested to in the large, bevelled cartilage- 
covered joint surface between the soephohmar and 
the sesamoid. 

Moreover, Mr. Pocock overlooks the most mtereat- 
ing facts in ‘this remarkable adaptation—that 
powerful muscles inserted to the mobile thumb m 
normal mammals are, in the giant panda, inserted 
to the mobile sesamoid, while thumb muscles arising 
from the fixed trapezium in normal mammals are 
here transferred to the mobile seseamoid. The whole’ 
muscular and articular adaptation is towards the end 
of producing movements of the sesamoid, and of ite 
free mobility there can be no question. 

When Mr. Pocock declares the mechanism in the 
panda to be “exactly ee to that produced 
by the tips of the and second fingers on 
to the ball of the thumb in the human hand”, he is 
stating an obvious truth; but he seems to overlook 
the fact that, like the panda’s radial seaamoid, the 
metacarpal of the human thumb 1s also mobile. 

The Uni ity, F. Woop JONES. 
Manchester, 18. 
Feb. 3. 


No. 3615, FEB. 11, 19389 


Electrified Motor-Vehicles 

Wamms to experience an electric shock from a 
motor-vehicle appears from & recent note to be unusual 
in England', it 18 80 common in the United States 
as to call for no comment. An in ing consequence 
of this phenomenon is to be seen on the San Francisco- 
Oakland and Golden Gate Bridges, where thousands 
of oars a day pasa the toll gates and where the con- 
tmuous small shocks suffered by receivers of toll on 
touching coms handed to them by drivers of cars 
have proved very unpleasant. Wire brushes standing 
about one foot high have accordingly been installed, 
immediately before all toll gates so that oars as they 
approach are relieved of their accumulated charges. 
In at least one*toll station in this country a jet of 
water is sprayed on the wheels of approaching cars 
for the same purpose. 

In many States and municipalities there ia a law 
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compelling vehicles carrying petrol and similar in- 
flammable ucts to drag chain behind them m 


order to continuously any electrostatic 
charge of the vehicle. On a dark night I have seen 
& continuous glow coming from such chains dragging 
over asphalt roade, quite different in appearance 
from which might be produced by striki 

stones. In the State of Massachusetts, however, 

understand there is a law prohibiting drag chains 
on the grounds that the frictional or electrical sparks 
£0 generated might ignite a leaky truck. 


E. OC. WOILIANB. 
Shell Development Company, 


Points from Foregoing Letters 


ForLowma upon Hahn and Strassmann’s obeerva- 
tion that isotopes of barium are probably formed 
when uranium is bombarded with neutrons, Prof. 
Lise Meitner and Dr. O. R. Frisch discuss a new type 
of nuclear reaction in which a heavy atomic nucleus 
after taking up a neutron splits into two roughly 
equal nuclei, very much as a drop of water breaks 
into two when ita size is large and ita surface tension 
is low. In the case of uranium, if one of the new 
atoms formed is barium the other will be krypton. 
Thorium apperently breaks up into barium and 
lanthanum isotopes. 

A new thermostatic arrangement for keeping 
apparatus at constant temperature within 0-002° O. 
without the necessity of careful insulation or sur- 
rounding with a circulating liquid, is described by 
Prof. T. H. Laby and V. D. Hopper. 

Sir Joseph Larmor points out that the tensor 
scheme of relativity cannot by itself deal with the 
Telation of an i object to ita mirror 
image. To be effective for this purpose, the mobile 
measuring rod of Einstein would have to possess a 
screw structure essential to it. 

By applying a suitable canonical tranaformation 
to a system consisting of nuclear particles and a 
meson fleld, and by assuming an interaction between 
the meson field and electrons and neutrinos, Dr. O. 
Meller and Prof. L. Rosenfeld arrive at a transformed 
Hamiltonian containing a term which gives the prob- 
abilities of beta-disintegration processes. The intro- 
duction of a pseudoscalar wave function, in addition 
to the four-vector ane, offers the possibility of a 
better adaptation to the experimental results. 

° Dr. Harold Jeffreys, in reply to Dr. W. Edwards 
Deming, maintains that the notion of reasonable 
degree of belief is implicit m every application of 
the theory of probability, and that the 

definition, though designed to avoid this notion, in 
‘act fails to do so in actual application. 

Commenting on Prof. Ooleman’s contention that 
the late Palsozoio glacials of the southern hemisphere 
would have necessitated the of relatively 
warm seas in the neighbourhood, Dr. A. L. du Toit 
states that conditions of oceanio and atmospheric 
uroulation and solar radiation are more important 
‘or the formation of an extensive ioe-cap than neer- 
leas to warm water, and that the hypothesis of a 


south polar drift of the Permo-Carboniferous Gond- 
wanaland is not invalidated. 

Prof. E. V. Appleton and R. Naismith describe 
the reception of a medium-delay radio echo at Tromsø 
during the International Polar Year 1982-88, under 
ionospheric conditions such that it was possible to 
interpret the results as due to lateral scattering from a 
complex ionized oentre at a considerable distance, 
and not to reflection at @ very great height above 
the ground. 

Dr. J. A. Ohalmers and E. W. R. Little report a 
measurement of an average precipitation current 
for æ period of ten minutes of more than 
— 7:3 x 101 amp./om.', ing a shower of soft 
hail. This exceeds the vertical weather current 
for a whole year. 

Prof. L. Farkas and A. Farkas find a fairly rapid rate 
of exchange betweon the atoms in the mole- 
cule of hexane (or cyclohexane) and deutertum, when 
& gaseous mixture of the two is brought in contact 
with platinized platimum foil. $ 

In experiments on the growth of young rats fed on 
two varieties of rice, adjusted to the same protein 
content, but differmg widely m regard to their 
phosphorus contents, Dr. A. Sreenivasan finds that 
the-growth rate is greater with the variety of rice 
containing the larger percentage of phosphorus. 

A variety of Ginothera missouriensis grown at the 
Courtauld Laboratory, Regent’s Park, London, has 
been found to be sterile when self-pollinated. The 

lant has seven free pairs of chromosomes, and Prof. 

- R. Gates suggests that it has developed a 
mechanism of self-sterility in order to maintain a 
heterozygous condition. 

By immersing seeds of chilli (Capsioum annum) in 
solutions of colchicine of various concentrations, Drs. 
B. P. Pal and Dr. 8. Ramanujam have obtained plants 
with increased number of chromosomes (tetraploida 
and one triploid) showing abnormality of growth 
(thicker leaves, fasciation of stam, doubling of 
flowers). 

Dr. Lucius Nicholls records the mating of a pair 
of lorises in captivity. They had bean caught in the 
hills of Ceylon at a height of between, 5,000 “ft. and 
6,000 ft. They made a curious mewing sound whilst 
mating. A living young one was born 174 days after 
mating had taken place. 
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Research Items 


Diet of Serbian Gypsies 
In Serbia 1t is known that gypsies feed on carrion, 
and a number of mstances of their addiction to the 


flesh of animals, which have not been slain for food, . 


but have died a natural death or fram disease, have 
been collected by Dr. Alexander Petrovič in a 
further contribution to his studies of the gypsies of 
Serbia (J. Gypsy Lore Soo., Ser. 8, 18, 1; 1939). 
This is & matter of preference, as it ooours even 
among the more well-to-do. Mirijevo, village near 
Belgrade, where there are some twenty gypsy 
families whose material condition is comparatively 
good, is renowned for the fact that ita gypaies eat 
carrion. When a peasant has a sow or hog or an ox 
that has died of some disease, he buries it in a piece 
of ground, near the road. Someone will then inform 
the gypsies of the fact, and they will pay a small 
sum for the information. Then at night two or three 
will go to the spot indicated, dig up the carcass, and 
carry it home. At Rakovica, also near Belgrade, 
when there was a serious pestilence among the sheep 
in 1987 the peasants were at their wite’ end to know 
what they should do with the dead sheep. Some 
.were buried, others thrown into the fields and 
meadows. Gypsies from Ripanj, an outlying village, 
used to come at night, dig up the carcasses, and carry 
them away. Dead horses are also dug up and their 
hides, and sometimes the meat as well, are sold ; 
but a gypsy never eeste horsefleah, because the horse 
is @ friend of the gypsies and is considered more or 
less 8 member of the family. Some of the poorer 
gypsies eat carrion meat without special preparation ; 
but others prepare it by with 
nettles or garlic, and boiling until the smell has gone. 
Bedentary gypsies eat’ carrion meat only when with 
gypsies who prepare it in this way. It is then said, 
however, to tasteless; while those who express 
preference for the flesh of animals that have died, 
say that it is on acoount of ita flavour, which is 
superior to that of alain meat. Whether the sense 
of smell among gypsies is deficient is neither clear 
nor easy to ascertain. Their vocabulary, though nob 
decisive one way or the other, suggests that they do 
not discriminate very decidedly between smells, good, 
or bad. 


Race, Religion and Caste in India 

Ix the course of a study of the racial affiliations 
of religion and caste in India, Rai Bahadur Sarat 
Chandra Roy considers the probable contribution to 
the formation of caste of the ine and Mongol racial 
elements in the tion (Man in India, 18, 2—3 
1938). One section of the Alpines appears to have 
entered India by way of the Pamir plateau and the 
Hindu Kush in the Chaloolithio period. At the 
present time the modern Asistio representatives of 
the race are found in this region in their greatest 
Parity, Gud the rae in ales the dominant lem H 
the Khotanese. Neither among these nor am ine 
aches Aline a than fave a e ones 
as it is known in Indis. In central 
Asia this is not due to the influence of Islam; for 
the Tafiks of , for example, retain customs 
and beliefs derived from Pre-Islamio times, which are 


not approved by Islam. Even class sentiment 
neither determines occupation nor prevents inter- 
marriage between different social grades. Among 
European Alpines, tribal feeling is still, or was until 
recently, strong among Balleon peoples; and same 
have bird names. There is also evidence of bird 
names among the people of Bengal and the Prabhus 
of Bombay Presidency, who contain a strong brachy- 
cephalic element. In comparatively early times 
Aryans visiting famous places of pilgrimage in 
Bengal, Gujarat, Anga and Kalinga, presumably of 
Alpine or pre-Aryan origin, were required to undergo 
an expiatory ceremony. Although Indian repre- 
sentatives of the Alpmes, such as the Bengalis, 
Gujratis and M&ritas have long adopted the Hindu 
caste system, they are not as rigid in observance aa, 
for example, the Dravidian Hindus of the south. 
Buddhism with its doctrine of equality was especially 
strong in Bengal and among Gujriitis, as also were 
Vaishnavism and Jainism. The first historical king 
of Bengal, Gopela Deva, was elected by the people, 
and the MAārātas have an equally democratic spirit. 
Modern movements for social and religious reform 
have been initiated and developed for the most part 
by men of the Indo-Alpine race ; but they appear to 
have contributed little to the formation of the 
complex caste system. 


Growth of Tissues in Vitro 


O. A. TROW and E. N. Wittman (J. Bop. Biol., 
16, 60; 1939) made tissue extracts from several 
organs of growing and adult fowls and tested tho 

-promoting of these extracts on 
periosteal fibroblasts growing èn vitro. They found 
that these were most pronounced in brain 

eeient Ga oui in the following sequence— 
tyra thymus, testis, ovary, bone-marrow, liver, 
fe ee PR Extracts made from 
leens of adult cocks were far more efficient 

-promoting agents than extracts made from 
the ‘spleen of young birds. The growth-promoting 

of a tissue extract could not always be corre- 
Total with iha ago Of tha tio drom. hin, the 
extract was made, with the rate of growth of that 
tissue or with its nuclear content. 


Rat Fleas in Plymouth 


R. B. Maywratp (Parasitology, 30, 814; 1938) 
investigated the ‘species and numbers of fleas har- 
boured by rata in a certain section of the Plymouth 
docks, and also examined a few rate from the towm 
af Plymouth. The total number of rate investigated 
was 88. Of 77 rats caught in the dock premises, 
63 were examples of Rattus norvegious and 14 of 
Rattus raittus which were found to harbour three 
species of fleas, namely, sig ae (Coratophytus} 

cheopis and Leptopsylla segni 


Four specimens of Rattus norvegious and two of Rattus 
ratius were caught in the town of Plymouth and 
yielded 82 specimens of Nosopsyllus fasciatus snd 
3 of Lepiopsylms segnis but no Xenopsylla cheopis. 
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Bird Fauna of a Rocky Island 


Tma aptitude of some animals to make use of the 
most unpromising conditions is shown by a -short 
account of the birds of Malpelo Island by James 
Bond and Randolphe Meyer de Schauensee (Proc. 
Acad. Nat. Soi. Philadelphia, 90, 155; 1988). The 
inland is a bleak pinnacle of voloanio rock, $380 miles 
from the mainland of Columbia; the upper plateau 
presenta “one of the most barren, bleak expanses 
of rock I have ever seen. Not a single plant living or 
dead was to be found”, says one of the authors ; 
the only tation the survey revealed was on 4 
steep cliff about 200 ft. high, where there was a 
moms and a grass growing from the damp crevices. 
Yet here was ffund a small fauna of ten species of 
birds. Most of them were sea-birds, which depended 
Upon- o de Bact oran o pT ae mO 
food—a booby, a small colony frigate birds, 
a colony of thirty gulls, and two species of terns. But 
there were waders, ten spotted ipers in com- 
peny with about twenty-five i tattlers 
(Heteroscelus incanus), a duck hawk, and more 
remarkable still, @ martin (Progne sp.) and barn 
swallows which were sa; tly inhabiting a cave. 
The latter birds must have been subsisting upon 
some sort of insect life; it would be of great interest 
to know the complete fauna of this isolated and 
barren island. The visit was made on February 8, 
1987. 


Census of Californian Sea-Lions 

OComeLannts have bean made by commercial and 
sport fishermen that the sea-lions of California cause 
inordinate to fish stocks and to fishing gear, 
and that the destruction is i ing with a numerical 
increase in the seal colonies. It was thought possible 
that the Californian population had been increased 
on account of the migration northwards of Mexican 
individuals, following upon the activities of a com- 

y engaged there in killing and canning seal fleah 
or cat and dog food. To test these suppositions, a 
census of the seal rookeries was carried out between 
June 18 and 26, 1988 (Cakfornia Fish and Game, 
24, 415; 1988). This census did not reveal any 
great change in the sea-lion population. During the 
last census, in 1986, Steller’s sea-lion (Htwnetopias 
stelleri) had a total population of 4,900, in 1988 it was 
5,841; while the corresponding figures for the other 
species, the Californian sea-lion (Zalophus caliform- 
anus) were 2,501 and 2,020. Indeed, the five counts 
carried out from 1927 to 1988 show that the sea-lions 
have remained about the same numerical level, for 
although the trimming hunters have ceased to kill 
the adult bulls and the State law protects the animals, 
@ good many are still slaughtered annually by 
‘sportamen’ and fishermen. atural mortality is 
heavy, not more than 50 per cent of any year’s crop 
of pups reaching the age of one year, while the death- 
rate amongst adults is also comparatively high; so 
that the present birth-rate seams about to balance 
the death-rate. The oonclusion of the authors, Paul 
Bonnot, G. H. Clark and 8. Ross Hatton, is that for 
the present there seams to be no reason for reducing 
their numbers. 


Host Selection in a Chalcid Wasp 

D. 0. LroYD, of the Farnham House Laboratory, 
Imperial Institute of Entomology, describes his 
attempts to determine those factors that are involved 
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in the selection of hosta by the chalcid Oosnoyrtus 
Jawane (How.) (PM. Trans. Roy. Soc., B, 227, Deo. 
1988). He also describes observations made on the 
distribution of the eggs in a restricted environment 
(Petri dishes) such as when the obalcid is kept im 
immediate contact with the host (eggs of the 

moth) in which it lays its It is shown b 
egg-laying by this parasite is not at random but 


If she is forced to superparasitize, she selects 
If only i hosts are available the female 
parasites tend to retain their eggs rather than de- 
posit them. It is concluded that the oviposition 
response is to a perceptual complex of stimuli 
which is such that the female msect tends to 
select those hosts in which the progeny are able to 
develop. 


Post-Glacial History of Fenland Vegetation 


A gens of sections and bores throughout 
southem Fenland show a stratigraphical sequence of 
lower peat, fen clay and upper peat to occur regularly 
over the entire area. Past ecological and climatic 
changes reflected in this succession have formed the 
subject of an investigation by H. Godwin and M. H. 
Clifford (PM. Trans. Roy. S00., B, 229; Deo. 1938). 
Tree remains are abundant in the lower peat. Ab 
Woodwalton Fen this peat formation apparently led 
to the destruction of pre-existing oakwoods on clay 
giving rise to, at first, open water or alder brushwood, 
paeme Seely. into drier fen woods with oak, 
iroh pine. The clay bed separating the peate 
is shown by foraminiferal and diatom analysis to 
have been laid down in brackish water and hence 
Tepresents @ marine ion. A freahwater 
phase developed later with extensive development of 
Sphagmen-Eriophorum-Oaluna peat and the forms- 
tion of raised bogs which were locally submerged 
later by the formation of meres in which calcareous 
lake marl was deposited over the acidic Sphagnum 
peat. The correlation of the vegetation phases with 
archmologioal and climatic horizons leads the authors 
to date the general formation of peat in the fens in 
the Atlantic period. They became wooded in the 
Neolithic period and the marine ion which 
gave rise to the fen clay occurred at the end of the 
Neolithic period. The raised bogs were developed 
durmg the Bronze and Iron Ages. A second marine 
transgression occurred in Romano-British times. This 
gave rise to a layer of semi-marine silt which overlies 
the upper peat on the seaward side of the fens and 
along the courses of the estuaries. There were human 
settlaments upon the silt whilst it was forming, and 
its present surface shows the remains of dense 
occupation. The great meres of the Fenland probably 
formed either in the Iron Age or the Romano-British 
period. 

Greenland Plankton 

Tan Godthaab Expedition visited the waters west 
of Greenland in 1928, and extensive plankton samples 
were taken- and associated with phic work. 
The collector, Gunnar Seidenfaden, gives an gocount 
af the work of collecting, and his i of the 
inadequacies of his equipment should be of value 
for guidance of future itions. The material 
collected has been wor over and described by 
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Jul. Grantved, who has collaborated with Seiden- 
faden in the account of the distribution of plankton 
(Meddelelser om Grønland, 82; 1938). ious 
records of plankton from 1850 onwards for the 
region are discussed and incorporated in the distribu- 
tion maps for the species, now greatly extended 
through this expedition, especially in the more 
northern waters, and this volume forms an extremely 
useful basis, which more detailed knowledge 
may be built up. The samples include surface ool- 
lections, and a considerable number of depth samples, 
especially down to about 100 m.; the species fall 


(Ohlorophycess were not observed 
in material. 7 The Grinnell Expedition, 1850-51, 
collected & sample of ‘red snow’, and it is of interest 
that this appears to have been Crimson. OLF, 
near Cape York, which agai on this present expedi- 
tion showed the same phenomenon. This well-known 
locality for ‘red sn 18 due to perennating snow 
flate, near bird-cliffs, which supply the nutriment for 
the organism. 


Moisture in Wood 

A BROCHURA entitled “Recent Work on Moisture 
in Wood” by W. W. Barkas, issued for the 
Forest Products Research Laboratory (H.M. Sta- 
tionery Office, 1988), summarizes the results of recent 
research undertaken by the Physics Section. The 
objecta of the study were the mode of retention of 
water by wood, and the part which this water lays 
in determining the strength and the 
material. The maim conclusions arrived at are (1) the 
differentiation between the molecular and, capillary 
water held in the cell wall, (2) the demonstration that 
the water in the cell cavities oannot be sharply 
differentiated from the capillary water in the cell 
walls, (3) tho proot thah strength, ehriaknge and 
vapour pressure begin in the wood as soon as it 
is dried below the waterlogged moisture content, (4) 
the evidence put forward that wood reacts identically 
under externally applied loads and under internal 
shrinkage forces. 


Clover Creek Earthquake of July 15, 1938 

THs earthquake was worthy of particular study 
by H. Landsberg (Bull. Seis. Soo. Amer., 28, No. 4, 
Oct. 1988) since earthquakes in the Appalachian 
region of the United States are si Ty infrequent. 
The shock occurred at 5.45 p.m. E. .T. (22.45 G.0.T.) 
in Pennsylvania in an area known as Morrison’s 
Cove, & limestone valley between the Tussey Moun- 
tains in the east and the ing, Short, Loop, and 
Lock Mountains in the weet ; in north the bound- 
ary is the Juniata River. The shock was not recorded 
by selamographs and was probably tectonic in origin, 
though a ‘oave-in’ is not an impossible hypothesis. 
From macroseismic evidence collected by the author 
and the U.S. Coast and Geodetic Survey, the author 
was able to construct a map and indicate intensities 
on. the modified Mercalli scale, thus making the epi- 
centre known. For the p of cation ude tie 
focal depth, H. Neuberger (ihid. p. 259) developed 
the new formula 


ype 
4-6 log T s 
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where A is the depth of focus in kilometres ; 8 an 
absorption coefficient; Ra the radius of an area 
within an isoseist n; I, the Mercalli mtensity of the 
shock in the epicentre; I, the Mercalli intensity at 
the isoseist n. Microseiamically in the district in 
question S = (0-1, and hence the focal depth was 
between 0 and 7:5 km. 


Oxidation of Carbon Disulphide 


In a study of the non-explosive catalytic oxidation 
of carbon disulphide vapour in dilute mixture with 
air, R. H. Griffith and 8. G. Hill (J. Chem. Soo., 2037 ; 
1088) made the interesting observation that at about 
140° in the glass tube oxidation occugred with simul- 
taneous production of oxone. This is probably due 
to the presence of atomic oxygen. The yield is 
fairly small, about 0:5 mgm. of ozone per hour with 
65 mgm. of carbon disulphide; but the oxone oan be 
detected, by the smell and gives characteristic re- 
actions. This h reaction is difficult to 
suppress, but this can be done by adding small 
amounts of ethylene, when the reaction. 
with nickel sulphide as catalyst can be followed and 
1a toed to: Do at zero onder ee ee 
disulphide. Carbonyl sulphide (COS) was also studied 
and was found not to homogeneous oxidation 
so readily and no difficulty was found in following 
the reaction alone, which was found 
to be of the first order with respect to carbonyl 
sulphide but to be retarded by sulphur dioxide. The 
game authors have previously (J. Ohem. Soc., 717; 
1938) described the a of the catalyst 
of nickel subeulphide, Ni,8,, from finely divided 
metallic nickel by the action of carbon disulphide 


disulphide, carbonyl sulphide, mercaptan. 
and hur dioxide, the work being extended by 
B. Crawley and R. H. Griffith (J. Chem. Soc., 
720; 1938). 


Nuclear Physics 

THs issue of the Review of Sotenitjic Instruments 
of December 1988 devotes eighteen pages of ite 
Physics Forum to a review of progress during the 
past year by T. H. Osgood of the’ University of 
Toledo, Ohio. In the section devoted to nuclear 
physics the author, shows how the study of the 
products of the bombardment of elements by fast 
neutrons bas led to the discovery of isomeric forma 
of the same nucleus and he points out the value of 
the “evaporation” theory of the nucleus, according 
to which an energetic particle injected mto the 
nucleus shares its energy rapidly amongst the com- 
ponents of the nucleus, which remams m an excited 
state until a chance accession of energy by & le 
leads to ite evaporation from the nucleus. oe 
in mapping energy-levels has been facilitated by the 
study of resonance effects when the injected particle 
has some particular energy. The production of con- 
trolled beams of particles has been assisted by placing 
the electrostatic in air at 6 or 7 atmo 
spheres and in way producing several millior 
e, Im results are expected 
from the new method of producing slow neutrone 
by the intermittent action of cyclotrons, particularly 
when the number of instrumenta is increased by 
the completion of those now under construction ir 
various centres. 
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Isotopes of the Alkaline Earth Metals from Uranium 


URING the last two years, the bombardment 
of uranium by neutrons has led to some strikmg 
results, due primarily to the combined efforts of 
Prof. O. Hahn, L. Meitner and F. Strasamann, work- 
ing in the Kaiser Wilhelm Institute of Chemistry in 
Berlin-Dahlem. In addition to ‘Ares artificial isotopes 
of uranium, they have succeeded in establishing the 
existence of siz trans-uranium elements of atomic 
numbers 98-06, and the existence of a seventh 
trans-uranium Sement (half-value period = 60 days) 
is indicated. 

In similar experimente, I. Curie and P. Savitch 
obtained, evidence of the production of a substance 
with a half-value period of 8} hours. The identity 
of this substance is uncertam, and although the 
authors have considered, several possibilities, none of 
them is very i . Recent i ta on 
the chemical properties of the trans-uranium elements 
have led O. Habn and F. Stressmann (Naturwiseen- 

‘26, 755, Nov. 18, 1988; and 27, 11, Jan. 6, 
1939) to look for this substance (half-value period = 
8} hours), and they have been successful in obtaining 
it by the same methods as thoae used by the French 
workers. Ther investigations have led to remarkable 
resulta which are summarized m what follows. 

The bombardment of uranium with neutrons 
apparently resulted in the production of four isomeric 
isotopes of ‘radium’, which must have arisen by two 
successive a-ray transformations via thorium. These 
four ‘tadium’ isotopes emit B-rays end yield four 
isomerio isotopes of ‘actinium’, which, m their turn, 
by further emission of f-raya, presumably give rise 
to four isotopes of ‘thorium’, but details of these last 
products are still incompletely known. The results 
so far obtained may be represented provisionally by. 
the following scheme, in which the nature of the 
radiations emitted and the revised half-value periods 
of the new products are indicated. 


“Ut jn + g Th 


Should this scheme adequately represent the facta, 
‘these twelve new substances should have atomio 
weights of value 281, and since a natural thorium 
isotope (UY) of atomio weight 281 and half-value 
period 25 hours is already known, it will be of interest 
to mvestigate whether one of the four ‘thorium’ 
isotopes is identical with UY. 

Hahn and Strassmann believe that the substance 
found by Curie and Savitch is a mixture of the above- 
mentioned isotopes, each of which has been individu- 
ally detected and chemically’ examined. Moreover, 
the properties of such a mixture would agree with 
those of the substance detected, by the latter authors, 
who suspect that their substance also contains others 
of longer life, but of unknown genesis. 


An interesting feature of this work is that the 
production of the new isotopes is enhanced by the 
use of slow neutrons, and the «-particle dismtegrations 
indicated in the earlier of the process are 
believed to be the first instances of a-particle emission 
effected by slow neutrons. It is, of course, possible 
that the quadruplicity of isotopes Seri from move 
bombardment of uranium by neutrons takes 
*52U, as in the case of the trans-uranium 
and the intermediate ‘thorium’ OOIE 
poesees four half-value 


may PERA 


methods employed. in establishing their results, as 
well as & number of activity curves from which some 
of the half-value periods have been derived. In order 
eet Dayoan Ipeer: tha ahaiical naire af 
we produote they have designated ‘radium’ isotopes, 
were separated with barium, the authors 
vared out fractional crystallizations and precipita- 
tions with the active barium salts, by the method 
used for altering the concentration of radium in salta 
of barium containmg radium. 

As is well known, crystals richer in radium oan 
be obtained by fractional tion of the 
chloride, bromide or chromate of barium, when it 
contains radium. In experimenta on these lines, 
jier out anes Habn and Stragamanon with their 

eg an cee ee 
produste ea a resulta were 
obtained, that i ties ae i wan a 
dise uted amongst the various barium fractions, 
whereas control experiments with barium con 
the radium isotopes ThX and MsTh, yielded results 
conforming to those obtained when the barium con- 
tains ordinary radium. In a further experiment, in 
which Rey’ and MsTh, were mixed with barrum and 
then subjected to fractional crystallization, only the 
MsTh, was concentrated in the process. 

The authors conclude from these 
resulta that their ‘radium’ isotopes 
have the properties of barium, and 
that, from the chemical pomt of 
view, other elementa being excluded, 
these active substances must be re- 

as consisting not of radium 
but of barium. This conclusion has 
been confirmed by further indicator 
experiments, according to a per- 
sonal communication from one of 
the authors (O.H). 

Hahn sod Stresemann have also subjected a mix- 
ture of their ‘Ac,’ and the actmium isotope MsTh, 
with lanthanum oxalate to fractionation from a nitric 
acid solution. At the end of the process a gam in 
concentration of MsTh, was achieved, but no increase 
in the concentration of ‘Ac,’ was noted. From this 
they conclude that the substances generated by f-ray 
emission from their alkaline-earth products are not 
isotopes of actinium, a conclusion which agrees with 
that of Curie and Savitch for their composite uct 
a Saarare In all probability they 
will prove to be isotopes of lanthanum. The products 
designated “Th’ in the above scheme of disintegration, 
which constitute the final members of the series 
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derived from the ‘Ac-La’ preparations, have 
not yet been tested for their identity with 
oorium. 

On the strength of the chemical evidence, it is 
difficult to avoid the conclusion that the elemente 
denoted by the symbol ‘Ra’ in the above-mentioned 
disintegration scheme should in reality be designated 
‘Ba’, and so far as the evidence has gone it seems 


Subspecies 


DISCUBSION dealing with subspecies and 

varieties was held at the meeting of the 
Linnean Society on February 2. This discussion had 
been arranged at the request of the Association for 
the Study of Systematics in Relation to General 
Biology in order to obtain information as to the 
views and primciples governing the practice of 
ists In Various groupe of animals and plants. 
It was apparent from the discussion that systematists 
are dissatiafied with the existing state of 
affairs. As was to be expected, little or no attention 
is paid to mfra-specific categories in the leas-known 
groups of both plant and animal kingdoms; but 
where the broader taxonomic outlines are well under- 
stood there is considerable divergence in systematic 
practices i to the amount of genetical, 
cytological and ecological work that has been done. 
In vertebrates, only a single infra-speciflo category, 
the ‘subspecies’, is recognized, but m 
entomology and botany there are others. How many 
there may be and their status in the taxonomic 
scheme are matters of dispute, and there is a dis- 
torbing confusion in the terminology applied to 
them. In this connexion, it may be mentioned that 
the Association is compiling a list of the various 
terms which have been used. Almost all the 
stressed the need for more i tal from 


the genetical, cytological, physiological and ecological 


In opening the discussion, Mr. M. A. C. Hinton 
described the practice of mammalogi who, in 
recent years, have used the term ‘subspecies’ to 
express stages or trends in phical variation ; 
they ase eachicna of what Dr: Julian Horley bas called 
‘olmes’ (NatunR, 142, 219; 1938). One principle 
generally is that no two races of the same 
species can ever be found on the same ground, though 
exceptionally two such forms may meet after very 
different histories and journeys and continue to exist 
side by side without fusmg. The principle that, 
unless intergradation can be demonstrated, dif- 
ferences, however trivial, indicate specific tion, 
has some theoretical support. In practice, however, 
it bas disadvantages, especially im dealing with 
insular forms, and tends to mask that most interesting 
and instructive phenomenon, discontinuous distri- 
bution. 

The definition of subspecies is an essential pert of 
any intensive analysis of the facta of variation and 
distribution, and is particularly valuable in palsonto- 
logy, by peee irg loose identifications and conse- 


to obtain more definite information on subjects con- 
cerning which surmise alone is at present possible. 


NATURE 


FEB. 11, 1989, vor. 143 


probable that the succeeding elements ‘Ac’ and ‘Th’ 
will prove to be ‘La’ and ‘Ce’ respectively. It is as 
though, at some stage in the process resulting from 
the bombardment of uranium by neutrons, & ‘collapse’ 
of the nucleus occurs, giving rise to the four active 
isomeric alkaline-earth elements and the succeeding 
lanthanum’ and ‘cerium’ producte. The investiga- 
tions are being continued. R. W. L. 


and Varieties 


` 
Dr. W. B. Turrill em j that all taxonomio 
categories are matters of acientific convenience based 
on abstractions from a continuous evolution. He 
recognizes that for little-known floras it is undesirable 
to analyse below the species level; but urged that 
in relatively well-studied floras the need is for 
intensive studies of infre-specific variation from 
every angle. His own researches have led him to the 
» conclusion that taxonomic categories intergrade oam- 
pee: He suggested that the term ‘variety’ should 
used for every phenotype which is the i 
of a different genotype, and that the term 
should be used only when a ies is in 
breaking up into new ones. Names shoul 
to infra-specific only to serve some dafinite 
pu : “and in highly polymorphio species symbols 


Apomicta 

distinct treatment. 
Mr. A. J. Wilmott pomted out that confusion 
results from using the words species, subspecies and 
variety both for categories of variation in Nature 


of 


and gro of different rank in the nomenclatural 
system. that the terms ‘binome’ and 
‘trinome’ might be substitated for species and sub- 


species in the nomenclatural sense, leaving the latter 
free for application to categories of variation. True 
subspecies are parts of the present time section of a 
lmeage which bas become branched by isolation, but 
the branches of which arenot yet completely separated. 
Varieties, on the other hand, are in a different oste- 
gory, being merely the observed. otypic effecta 
of separate genes, and not different kinds of organisms; 
they should not be given names under the same 
system as species and subspecies, but might be 
designated by symbols. 

Mr. J. 8. L. Gilmour dealt with the philosophical 
aspect of the subject and drew a distinction between 
taxonomic and non-taxonomic infra-specific cate- 
gories. The former, which might be limited to sub- 
species, variety, and form, should be based so far as 
possible on the total attributes of the individuals 
concerned, while the latter should be based on a, 
selection of attributes chosen for special purposes. 
Examples of such non-taxonomic categories are 
Dancer’s ‘oommiscuum’ ,‘oomparium’, and ‘convivium’, 
based on interfertility data, and useful for investi- 
gating the relationship between such data and other 
attributes, such as morphological differentiation. He 
urged that this distinction is essential for the proper 
classification of i ifle variability. s 

Mr. H. W. Parkershowed that the practice of herpeto- 
logista is essentially similar to that of mammalogists. 
He believes, however, that owmg to lack of other 
data, systematista have laid undue emphasis on 
geographical considerations, with invidious results. 
Recognition by trinomials of certain forms to the 
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exclusion of others equally important, and the 


the same category is ; 
methods employed in taxonomy must be supple- 
mented for the study of infra-specific variations, and 
not until we know more of the categories to be dealt 
with can a satisfactory scheme of nomenclature be 
devised. 
Dr. B. P. Uvarov expressed his belief that the 
Sy ee E 
ical races, has been of great prao- 
tical, oes. it has enabled taxonomista to 
unite numerous minor forms into large species without 
losing sight of their individuality. Recent physio- 
logical, ecologidal and genetical work has revealed 
the existance of races which are indistinguishable by 


seated, internal 
external morphological characters there is probably a 
time lag; consequently even the smallest external 
differences, if not irregular and obviously casual, 
deserve the closest attention as representing quite an 
advanced stage in variation. 

Prof. remarked that the perfect taxonomy 
has been. described as the summation of all biological 
knowledge ; we have obviously not yet reached per- 
fection and the present discontent shows a striving 
in the right direction. 

Mr. O. E. Hubbard said that the terms subspecies 
and variety are used by systematic botanists to cover 
every grade from a slight variation in one character 
to a well-defined species. In the floras of large 
tropical areas there occur numerous polymorphic 
species which, In the absence of detailed knowledge, 
it seems best to lump together and note the poly- 
morphism. Where variations are of economic 
importance, thoee that are well defined oan 
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be given binary names with the view of making 
reference easier. 

Prof. F. E. Weiss agreed with the previous speakers 
that investigations of the taxonomic categories need 
further biological knowledge, especially genetical. 
Frequently genetical analysis can establish the status 
Gh od See ee 
doubt. A good example is seen in the 
Pa eee ere ee rere eee 
ally stable species and the other, scarcely stele 
able by any other criteria, merely a mutation of the 


species. 

Dr. Julian Huxley emphasized that taxonomy 
deals with natural groups having a real existence. 
Discussing infra-speciflo variability, he pointed out 
that in the gradation between varieties, subspecies 
and species, the points of stability are more frequent 


_than the intergrading zones. Hoe dealt with various 


causes of discontinuity and mentioned especially 
isolation leading to non-adaptive variation, and the 
production of partial discontinuity by the formation 
of internally stable gane-complexes. For the deacrip- 
tion. of more or leas continuous variation he suggested 
the use of his ‘oline’ concept. 

Dr. R. Melville pointed out that hybridization is 
much commoner in plants than in animals and that 
Pee ee p o ere 

series corresponding to a ‘cline’ in 
Huxleys sense, but with no geogrephical basis. He 
that new terminology should be used 

for forms constituting these series. 

Prof. W. Garstang commented on the difficulties 
of genetical research on animals, and directed atten- 
tion to the existence of ‘lines’ in fishes, particularly 

and mackerel. In some instances, the 

‘clines’ can be correlated with gradual environmental 


changes. 


Interstellar Space 


O* May 18, 1988, Prof. Charles Fabry delivered, the 
George Darwin Lecture at the Astron- 
omical Society and dealt with the problem of the 
nature of the matter which existe in interstellar space 
(Mon. Not. Roy. Astro. Soo., 98, 9, Supp. No., 
October 1988). The subject is so vast that it was 
Spe ea eae ae a ee 

erent methods of investigation and the mter- 
pretation which has been placed upon what they 
reveal. ‘As is well known, the Doppler effect has 
enabled the interstellar lines to be detected. The 
‘displacement of the lines in stellar spectra gives the 
radial velocity and this should be the same for all 
Imes. Ifa line gives a velocity which differs from 
that derived from the displacamenta of other Imes, 
the di oy must be due to matter situated 
between star and ourselves—im other words, 
interstellar matter. In 1904, Hartmann observed 
the of 8 Orionis, a star of variable radial 
velocity, and found that the’ velocity, measured on 
the hydrogen limes, varied between + 138 and 
— 66 km./sec., but the lines of ionized calcium 
showed a constant velocity of + 16 km./sec. This 

lied the evidence for the existence of a cloud 
of ionized calaium between the star and ourselves. 
It seems remarkable that for fifteen years these . 


ionized calcium Imes were the only ones which were 
known with any certainty. In 1919, however, Mise 
Heger established without doubt the existance of 
neutral lines of sodium, and with improvements in 
spectroscopic methods more interstellar lines have 
been discovered. It is interesting to notice that the 
exploration of the ultra-violet lines of sodium by 
Adams and, Dunham has been rendered, possible by 
the use of aluminized mirrors and of gratings ruled 
on an aluminized layer. The discovery of other lmes 


absorption bends at the very low temperature, may 
be responsible for some of them. 

Among some of the interesting results accomplished 
may be mentioned the estimate of the mean radial 
velocity of the interstellar matter between the star 
and ourselves, and it seams that the interstellar gas 
has the same mean rotation as the galaxy. Quite 
recently, however, Beals has shown that in some 
cases it is possible to detect masses of interposed 
gas which have different velocities. Important de- 
velopments may be expected, in this particular sphere. 

It is impossible in the limited space to refer to 
more than a few of the points dealt with in the lecture. 


254 
One matter of some interest may be mentioned in 
conclusion. Oabannes and Dufay found m the light 


of the night sky a yellow line which they suspected ` 


to be sodium, and durmg the present year they have 
been able to show conclusively that sodium lines are 
present. Bernard showed that this sodium doublet 
is emitted by the very high layers of the atmosphere, 
the line being greatly intensified at twilght when 
the upper atmosphere is illuminated by the sun. What 
18 the origin of this sodium ? Does it come from the 
earth where small crystals of sodium chloride exist 
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in abundance, or is it interstellar sodium which the 
earth has picked up in its joumey space ? 
How are sodium atoms excited? Pı solar 
radiation may be able to produce this excitation, but 
this, like the other pointa, cannot be answered at 
the moment, and we must await future research for 
light on the subject. 

Non-astronomers will find much of the lecture 
readable and they will be amply repaid for the time 
Fee So eau ae, Mbe numerous matters of mterest 
lt with by Prof. Fabry. 


H. T. de la Beche: Geologist and Business Man 
By Dr. F. J. North, National Museum of Wales 


RUARY 16, 1839, was an important date in 
the history of the Geological Survey, for on that 
day Mr. (as he was then) H. T. de la Beche wrote a 
letter which eventaally resulted in the Survey being 
changed, from a one-man affair, with no settled heed- 
quarters, to a great organization with an office in 
London*. It was somethmg to have persuaded the 
Government to make a grant of £300 for the purpose 
of colouring geologically a few sheets of the Ordnance 
Survey map, but & geological survey of the whole of 
England and Wales was quite another matter, and,. 
like Oliver Twist, de la Beche was continually aakmg 
for more—money for instruments, a travelling allow- 
ance, and, permiasion to extend the survey into other 
parts of the country. He was not only able to envisage 
a National Geological Survey but he had also the 
and perseverance to overcame official inertia 

in er to establish it. 

It is the object of this note to illustrate, by 
reference to one of his campaigns for the ion 
of his work, the kmd of man he was and debt 
which geology owes to him. It is based upon de la 
Beche man ipta deposited, by the late Oolonel 
J. I. D. Nicholl in the Geological Department of 
the National Museum of Wales, and upon some old 
letter books of the Ordnance Survey, to which, by 
kind permission of the Director, I was given access. 

When. the geological mapping which de la Beohe 
had been allowed to undertake in Devon, Cornwall 
and Somerset was nearing completion, he obtained 
permission to continue the survey in South Wales, 
where he found a willing voluntary collaborator in 
W. E. Logan, then a young man engaged in the 
copper smelting business, and also received help in 
the field from one of the Ordnance surveyors, Henry 
MoLauchlan. This help was, however, local and 
occasional, and arguing that, on the basis of his work 
in Devon, he could not hope to cover the whole of 
Fe Wole ir lee than’ twenty oio years, 
de la Beche decided to seek permission to secure oon- 
stant assistance with the view of completing the 
map in about ten years, and in a letter to Colonel 
Colby, the director of the Ordnance Survey (February 
16, 1889), he wrote : 

“Tt being an object of importance that the Geo- 
logical Survey should be rendered as efficient aa the 

a by Bir Jonn Fleet tn “The Fixe Huntred Youn of the Gainan 

of Great ” (1937), which was reviewed in MATURE of 
November 27, 1937. 7 


money granted for the service will permit, ... I 
would respectfully suggest for the cansideration 

the Honourable Board of Ordnance that I ahould be 
permitted to hire such Geological Assistenta as I may 
consider requisite for the proper execution of the 
work .. 


reasonable and proper. ... . I 
that I should not award any rates of 
pay ing ten shillings per day without i 
authority from the Honourable Board, and I 
should send a quarterly return for the Honourable 
Board’s information, ahowing the names and rates of 
pey of the persons so employed.” 

During the previous five years many letters con- 
cerning finance had between de la Beche and 
his employers, and his new application shows that he 
had profited by his experience. His opening remarks 
related, to efficiency and economy, in his conclusion 
he disarmed oriticiam by offering to lay all his cards 
upon the table, whilst a condition that he knew from 
experience would be one of vital importance was 
inconspicuously inserted in the middle. 

As usual, the Inspector General of Fortifications 
‘was cautious, and he endorsed the application as 
follows: “I know of no authority for the extensive 
view here taken of extending the logical Research. 
beyond the eight sheets of the Ordnance Survey 
authorized by Master General’s and Board’s order 
of the 2nd May, 18382, and I should beg to submit the 

i of not i . . . until something 
rea an ea a ae 
outlay be submitted to Parliament m the usual way.” 

The result of this endorsement was a letter to 
Oolby stating that “The Master General and the 
Board are decidedly of opinion that it will never do 
to go on with this Geological Survey without some 
distinct rules by which the expense is to be governed. 
They are desirous of affording Mr. de la Beche every 
facility, but it must be on some express understanding 
as to the extent of work to be executed, and the 
length of time to be occupied. By reference to the 
original arrangement it will be seen that a most 
material has already taken place from 
what was and . . . what is now 
asked for will lead to an unlimited expenditure of 
time and money.” 

De la Beche was asked to indicate how long the 
whole work would take, and how much it would oost, 
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and in reply he explained that it was not possible to 
estimate “the cost of Geological Surveys and, the 
time necessary for their completion, as until some 
examination of a given area has been effected no 
correct idea of the whole expenditure can be formed”’. 
The region then under consideration was South 
Wales, and, he continued, ‘The coal and iron dis- 
tricts require great care both in scientiflo and econamic 

ints of view, and hence far more time has to be 
Petao upon then than upa aoet other portions 
of the country . . . but perhaps thrown m with 
Bouth Wales generally the whole may be taken at 
about £1 per square mile”. 

Colby also replied to the Board, pomting out that 
the letter which he had received “contains no reply 
whatever to the question of Mr. De la Beche 
a on foe, fey ren and, stating that 
he (Colby) had realized the necessity for hirmg 
assistants during the progress of the work in Devon- 
ebire. 

Careful of the situation eventually re- 
sulted in an official acknowledgment that it was not 
possible to foresee and to legislate for every ocon- 
tingency that was likely to arise during the course of 
a geological survey, and on March 15 it was reported 
that, “Theo Master General and Board consider the 
explanation given to be so far satisfactory as that it 
limita his labours to the completion of certam parts 
of the Survey for which the authority of the Treasury 
has been obtained, and to this he must be canfined 
until the Master General and Board receive further 
instructions on the subject. With respect to the 
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expenditure, the only plan . . . will be, from year 
to year, to take such a sum as may be deemed ad- 
visable, upon which point the Master General and 
Board would from time to time avail themselves of 
your opinion and go check any extraordinary expense 
that may be 

De la Beche was quick to act upon the recom- 
mendation, for in April he wrote, in a letter to Colby : 
“I have picked up one very clever hand as an assistant 
at 7s. per day, regular good one he is, and I am 
now on the look out for others”. The “regular good 
one” was David Hiram Williams, who after 
useful service in South Wales joined, the Indian 
Survey, and his name was given in the ‘Return of 
Geological Assisteanta loyed on the Geological 
Survey of England and Wales”, which de la Beche 
made in June 1839. It will be noted that he wrote 
of the “Burvey of England and Wales”, alth 
the time he had only had authority to work m th 
Wales. 

The ‘“Returm” for September 1839 contained two 
names, for Josiah Rees had been appomted at a 
salary of five shillings a day, and in December, when 
de la Beche submitted his estimates for the coming 
year, he budgeted for four assistants and a total 
expenditure of 21,400, while in the following year he 
budgeted for siz, and a total expenditure of £1,900 
—but the question of the possible limit to the 


duration of the Survey was not raised again, and 
before the work m South Wales was leted de la 
Beche was on to e his opera- 


seeking permissi 
tions into the Forest of Dean! 


Hydrogenation of Oils by the Continuous Process 


T. Athavale and 8. K. K. Jatkar have recently 

. carried oub a detailed study of hydrogenation 

of ethyl oleate usi nickel-carbonate Kieselgubr 
catalyst (J. Indian Inst. Soi., 21, A, Part 25, 1938) 
and show a definite advance on previously recorded. 
results. Iodine values, refractive indices and dis- 
persions were determined, on a number of samples of 
hydrogenated ethyl oleate, and results are recorded 
«graphically. Contrary to expectation, iodine values 
did not vary li with refractive index in the 
initial stages of ion, but only after the 
iodine value had fallen by about twenty-five per cent. 
Comperison of refractive index and dispersion values 
of samples hydrogenated at different temperatures 
nd with different rates of flow of ethyl oleate over 
the catalyst showed that dispersions of samples 
almost identical refractive indices vary con- 
berlin i Similarly, it was found that samples 
Beer Gens eee cere A dania dines 
ions, thus indicating the formation of oleic acid 
eduring the reaction. A study of the effect of tem- 
perature on the velocity of hydrogenation at a fixed 
state of flow of ethyl oleate over the catalyst further 
revealed a marked difference in dispersion values of 
eamples hydrogenated at low temperatures and the 
sconolusion was, therefore, reached that the isomers 
af oleic acid are formed because of the low activity 


Wor hydrogenation of the catalyst at low tem 
Interconnected with this research a further series 


of experiments were undertaken by the same authors 
(J. Indian Inst. Soi., 21, A, Part 26, 1988). Earler 
work had pointed to the possibility that variations 
in velocity coefficients of h; m of oils might 
be due not anly to differences in composition of the 
oils, but equally to differences in the h 

of the catalyst surface. pee a ade we 
undertaken of the veloci ee Tor the Eraro. 
genation of ground-nut oil in othe of nickel- 
carbonate-kieselguhr, nickel-carbonate, 
nickel-hydroxide-silioa gel and nickel-peroxide-kicsel 

gubr cetalyste. A comparison was then made with 
the velocity coefficients of of the same 
oil over & nickel-wire catalyst. Velocity coeffloienta 


' (E) were calculated from the equation : 


a a, 
“(a — 2)? 


where = is the percentage conversion at a given rate 
and ¢ is the time of contact. This velocity coefficient 
was further corrected for the effect of absorption 
expressed as K = K! (rate)t, where K! is the 
corrected velocity coefficient.” By plotting the value 
E for different samples of oil against temperature, 
ourves showing a maximum at 150° were obtained. 
This See a eee PPan he Dereniate: ce 
olem in the oil and ita selective hydrogenation at 
that temperature. 
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Science News a Century Ago 


Researches on the Chemical Equivalents 


Ow February 14, 1889, Richard Phillips (1778~ 
1851) who from 1889 until his death was chemist 
and curator of the Museum of Practical Geology, 
read a paper to the Royal Society entitled “Researches 
on the emical Equivalents of Certain Bodies”. 
The paper was the result of a series of iments 
made to test the truth of the theory of Dr. and 
Dr. Thomson “that all atomic weights are simple 
multiples of hydrogen”, a theory which the late Dr. 
Turner said was untenable. Turnerhaving adopted the 
number 108 as the equivalent of silver, Phillipe had 
selected this element as the basis for his inquiry into 
the equivalent numbers of chlorine and some other 
elementary gases. From his experiments, the author 
concluded that no material, and even scarcely any 
appreciable, error, could arise from considering the 
equivalent numbers of hydrogen, oxygen, nitrogen 
and chlorine as being 1, 8, 14 and 36 respectively. 


Ehrenberg awarded the Wollaston Medal 


At the i meeting of the Geological 
Society on February 15, 1889, the Wollaston Modal 
was handed to the Chevalier Bunsen for transmission 
to Prof. Christian Gottfried Ehrenberg, of Berlin, to 
whom it had been awarded for his discoveries re- 
specting fossil Infusoria. ‘These discoveries,” said 
Dr. Whewell, when handing the medal to Bunsen, 
“eminently striking and curious to all intelligent 
persons, are full of the most lively interests for 
pansin They were, he added, a just reward of 


natural history, by practical and scrutimixing re- 
searches, and by extensive and enterprising travels”. 
In his reply, Bunsen seid that the honour accorded 
“will be deeply felt by the whole literary publio of 
Germany; it will, I trust, form a new link in that 
intellectual union between the two great and en- 
lightened nations, which have so many objects of 
warm and deep sympathy; s union which must 
become every day more and more intimate, and 
prove productive of the most beneficial consequences, 
not anly for the r of science in the whole 

of human Lava are but for the welfare of 
humanity at large”. 


Steel-making in India 


Dunia the discussion of & paper “On the Dif- 
ferences between the European and Indian Methods 
of Making Steel”, at a meeting of the Asistio Society 
on February 16, 1839, Mr. who had lately 
returned from the East, described the operations of 
the natives of India m manufacturing iron and steel. 
The ore used, he said, was the magnetio oxide of 
iron combined with quartz im tbe proportion of 
fifty-two of oxide to forty-eight of quarta, which 
occurred in the district.of Salem. The ore was pre- 

by stamping and washing. The furnace was 
uilt of clay, charcoal was used as fuel, and the 
bellows were made of goat skins. The melting took 
about four hours and the ct was hammered 
into bars. Tô convert the iron to steel, it was cut 
into small pieces and placed in crucibles with the 
dried wood of Casia auriculata and a few green 
leaves of Asclepias gigantia. 
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Societies and Academies 
Paris 
Academy of Sciences (O.R., 208, 133-286, Jan. 16, 1989). 

E. Bomu: A continuous problem analogous to & 

card game. ? 
M. Morruand and R. Éomavor : Does the nature 
of the food affect the reserves [of planta]? Radiah 
and viper’s gress grown aseptically produce the same 
reserves whether lævulose or glucose be applied to 
their roots. 

A. Gosext, R. Janm and Mum. 8. DELAUNAY : 
Study of the evolutionary cycle of pneumonio ilmesa 
in the rabbit, by local ansphylaxy, starting with 
endogenous proteins. 

0. E. Diautmrarr: Moments of hypergeometric 
probabilities. 

P. Liarvy: Division of a segment by a point chosen 
ab random. 

E. J. GUwxBaL : Values of position of an aleatory 
variable. 

P. Vincawen: A transformation of angle ocon- 
gruenoces of constant focal planes. 

O. Eenmsmany: Paratactio congruences and 
peralleliams in projective spaces. 

D. 8. Mrrenrovrrox: Theorem on Rioccarti’s 
equation. 

J. Masonvkoswict: Remark on M Besikowijtch’s 


Bpeces. 
aes Cxuane : Holomorph functions in the cerols 
unité. 

B. Kwai: Some relativistio generalizations of the 
fundamental equations of analytical mechanice. 

R. Goupuy: Measurementa of the intensity of 
gravity in France during the year 1938. 

G. Premav: Electromagnetic equations of the 
theory of the photon. 

J. Basawr: Determination, under pressures of 
1-11,000 kgm./om", of an isotherm of naphthalene 

i ing from the liquid to the solid state. 

A. RASKIN: ion of a high-tension 
generator with large output. An output of 800 

i . can be obtamed; the voltage, which is 
limited by local conditions, is 400,000. 

G. Rasour and F. Panamm: A iarity of air 
ionized by X-rays. An effect can be detected several 
hours after the exciting rays are out off, due ep- 
perently to ‘large’ ions which in number are about 
@ million times fewer than those produced by the 
same X-rays. s 

N. Köer, P. Latni and F. mow: Adiabatio 
demagnetization starting from temperstures obtained 
with solid hydrogen. Using the great magnet of the 
Academy of Sciences, with a field of 29 kilogauss, a 
tamperature af 0-36° K. was obtained in one stage 
with iron alum. Thus it is possible to dispense with 
liquid helium for work below 1° K. and henoe the 
equipment required is simplified. 

R. Forrsr: Relations between the Curie point, 
orbital moment and crystal lattice. 

L. Nám: Specific heat and fluctuations of the 
molecular field. 

E. Rawoxaa: Properties of vitreous phenol 
phthalein. 

L. Grovaw: Contribution to the study of the 
X-rays emitted in the discharge between external 
electrodes with maintained waves [of potential]. 

Miia. M.-L. Davwavctta, F. Faangom and J. 
Wiemann: Study of the constitution of solutions af 
cadmium iodide; complete Raman spectrum of 
cadmium tetraiodide. 
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J. Caruana and J. OLUZEL : Oontinuation of the 
hotometric study of the slow hydrolysis of 
ferric salta. 

P. Bastia: Influence of pH of acid solutions on 
the evolution as a function of time of the ‘pickle’ 
brittleness of extra soft annealed steel. 

J. Fannau: Electronic structure of certain 

J. Bovaaurr, E. Carranant and P. OHABREDEE : 
Nickel amalgams. Nickel can be amalgamated m the 
presence of nascent hydrogen, which seems to act as 
a catalyst. 

R. mauva : Combinations of beryllium nitrate 

Mrz. J. Bareanpo: Study of ferricyanio, cobalti- 
cyanic and chromocyanio acids. 

G. Oovunrom: Fusibility of mixtures of pure 
anhydroys sodium sulphide and sodium sulphate. 

A.-A. SANTOUROHS : Magnesium hydrory-apatite. 

G. Vavon, J. Cant and J. Fouronrerm: Action of 
halogen derivatives on magnesium couples. 

R. Jovan: A new method of production of crystals 
on which physical measurements can be made. A 


‘seed’ crystal is in a supersaturated solu- 
tioh on artificial gauze carried on an oscillating 


G. Oxousmar: The Cretaceous of eastern Morocco. 

M. THORAL and B. Ghzs : Structure of the western 
region of the southern slope of the Black Mountains 
(Aude-Hérault). 

R. Homary : 
water fe 
A 


Piezometric surface of a sheet of 
ing any number whatever of artesian wells. 
ical investigation. 

J. Moussrmet : Measurements of the conduoctibility 
and ionization of the atmosphere in the Alps (work 
of the Sanatorium des Étudiants de France, and of the 
chair of therapeutic hydrology and climatology of 
the Faculty of Medicine of Lyons). 

G. Gaewwr and Mum. P. Quanmwy: Companson 
of electromagnetic seismographs. 

H. Houmszer: An archaic genus of Cucurbitaces 
of Madagascar. 

G. Mangunor: Action of colchicine on plant cells. 
Colchicine immediately prevents cell proliferation 
though growth continues. This occurs before the 
appearance of giant nuclei. 


R. Soukams : Embryogeny of the Cucurbitacesrs : 
development of the embryo of Bryonia dioica Jacq, 

J: Rasout: General theory of the action of X-rays 
on biologi elements. A revision of Crowther's 
formula is proposed. 

M. Poy, J. Ensems, O. Pasonmea and Mus. 
M.-A. Nova: Effect of the oxygen saturation of 
arterial blood on the production of lactic acid by 
striated muscle. 

A. BESREDKA : Antidiphtherw serotherapy by the 
cutaneous route. Antidiphtheric serum on the 
scarified skin of the rabbit is effective, even if applied 
several hours after penetration of the toxin. 

P. Larmur: Influence of temperature and 
humidity on the pathogeny of the aspergillosis of 
Acridians. 
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r Geneva 
Physical and Natural r aa (November 17, 
1938). 
ical distribution of organisms 


A. Piormr : Geographical 
blem of transformiam. Studies m the 


and the 


— M. PamrorT: The chromosomes of Aroheliv and of 
Alabastrina Alabastrites Michaud. The chromosome 
number of A. Alabastrites is different from that in 
the three other species of Archelix. It is concluded 
that the genus Alabastrina of Kobelt is artificial, 
since ib contains species related to Arckelix and others 
which should be placed m another s 

J.-L. Pasror and M. Parror : EER of 
five species of Limnsa. Ohromoœsome number of 
L. awrioularia, ovata and peregra is 17; that of L. 
palustris and stagnalis is 18. This confirms the classical 
arrangement of the first three species in the sub- 
genus Radis. The parallelism between the chromo- 
somal homogeneity and the great resemblance of 
conchological and anatomical characters is also 

hasized. 

-L, Pængor: Is self-fertilixation possible in 
Bulota frutiowun Miller? In contrast to a nearly 
related species, H. similaris stimpsoni, self-fertilization 
is not possible. 

M. L. Mison and A. J. A. VAN DER Wyk: Structure 
of oxamide. X-ray study of orystallixed oxamide 
shows that it belongs to the triclinio system. Cohesion 
in the ao plane is very great; this acoounts for the 
special physical properties of oxamide. 


December 1, 1988. 


A. Prorat: Localization of physiological races of 
Lepidoptera in the Swiss National Park as a function of 


altitude and of the flora. Pe pee y and diver- 
sity of soils and flora of the k have toed 


the power of the urine in the 
dichlorophenol-indophenol reaction, may increase or 
decrease after exertion. The same ject ‘always 


gives the same reaction, which appears to be a oan- 
stitutional factor. 
December 15, 1988 

B. Susz and E. Brovern: Absorption by benzoic 
aldehyde in the violet and the near ultra-violet. The 
coefficient of extinction between 3820 A. and 4060 A. 
has been measured, after elimination by extrapolation 
of the effect of the benzoic acid always present in 
smal] concentration. 

P. Rosam ; Choice of the resistance of the induced 
circuit in measurements with the ballistic galvano- 
meter. Case of critical dampmg when the galvano- 
meter deflection is a maximum. 

F. Cxopar: Study of chloroplasts by the method 
of formation of starch in vivo. Transformation of 
starch formed by the chloroplasts, by warming, 
permits the demonstration of the h uB 
structure of the chloroplaste; after this treatment 
they show a series of granulations. 
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Forthcoming Events 
[Moskings marked with an asterisk are open to the publw.] 
- Monday, February 13 
E aes, E I: E. Littlewood : 
“Results in the Theory of Prime Numbers”’.* 
_Lospow Sonoot or Hyrquncm AND TROPICAL Mapicom, 


15, 17, 20, a2 and 24).* 

Roya, Soourry or Ants, at 8.—Sir Gilbert Morgan, 
¥.RS.: “Achtevements of Britwh Ohamical Industry, 
in the last „five Years” (Cantor Lectures. 
Buoceeding lectures on February 20 and 27). 

Tuesday, February 14 

Uwrvenstry CorLmam, Lompon, at 5.15.—Prof. B. R. K. 
Glanville: “The Use of Museums. (2) The Archso- 
logical Museum”.* 

Thursday, February 16 

Roa Soomryr or Trorrcat Muprorwa awp Hrann, 
at 7.45.—Dr. O. Wilcocks : “Tuberculosis in Natives 
of Tropical and Sub-Tropical Regions.” 


Friday, February 17 
Issemroron or Onmmtcan Emaormerns (at the Hotel 
Mice tandon ea ae rate Moeting. 
: “My Fifty Years of the Ex- 
pleetjen Tutasi” (Presidential Address). 
Uxtvenstry or Lopon Imsrrroma or Enuaarion (m 
association with the Soaurry rok THA PROTECTION OF 
Somos arp Luaanina), at 5.80.—Prof. J. B. B. 
Haldane, F.R.S.: ‘Race in Fact and Theory’.* 
yeeerorton or MacHantoaL Exaoumes, at 5.30.—Annual 


General Meeting. 
W. H. Orr: “Tho Modern Paper-making Machine”. 
Iwstrrotion or Cvm Enamuses (GLASGOW Sxcrion), 
at 7.80.—W. A. Tookey: ‘ Clerk and the Gas- 
Engme : His Life and Work” Clerk Lecture). 
Roya Lesrervrion, at 9.—Prof. G. T. R. Hill: “Aero- 
plane Controls”. 





Appointments Vacant 


DEO in the 
Naval The Diretor, ination 
T ee O n BW (February 11). 
AswrtanT (grade ITT) in the 
Ordnance Board, Wi 
Arenal, Woolwich, 8.0.18 (February 14). 
Jour LaororuR If CIVIL MGDUKERING in the Untrermty of the 
Secretary Commissioner, South Afros 


Commision, 
8.W.1 (February 28). 
LECTURER IN MaTHeMamics in the University of Aberdeen—The 


JUROR TROHEIOAL AsswzaNT (electrica! engineering) in tho Boyal 
‘Mint—The , Cavil Barvice Commission, Gardens, 


ranraman in the University of Bombay — 
Aldwyoh, London, W.0.2 





Reports and other Publications 
(mot included in the monthly Books Supplenent) 
Other Countries 
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210: Bos 1 Manitoba. 
By O. E BtookwelL (No. 2444.) 70 +3 25 cents. 
Memotr £14: i ATEJ an Monn 
District, $ o. $ 
eke 10 cents. Geological Mennotr 217: Aroa. 
Yukon. By E £. Bostock end E . Loea. (No. 2440.) tites+3 
plates. amta. (Ottawa: King’s Printer.) [231 
Annual of the All-India Institute of Hygiene and Public 
Health, 1987. (Oaloutta : Government of India 
Press.) (231 
Fiskeri, 10, Nr. 6 Tas Baton from Wont 
T. 
Tent, By O. V. Otterstream. wn: 0, A. Batras 
Forlag.) 1.25 kr. [231 
Joumal of the . 


A eee Tine 30, 188 
and A [ 
: Oounell for BSaentifs and Industrial 
Raaroh. No. 122 : The of Pariroa on. Deep 
Sends in the Bouth-Bast of Australia. By-Dr. H. 
Trumble, O. W. and O-A- Moal Amih ; Ith an on 
the Rôles of Inoculation, T. E Pp. 4 


of the Pulping of Three ‘Trees of H. : tho 
Sus Gee o Ree? ea 
Paper No. 20.) Pp, 88+ Pamphlet No. 87: The 
Deon. sei n. (Dtviaion. 
o 30.) Pp. 53+2 patas. 


‘Methods of the Madras Presklonsy. a: 
James Hornell. (Report No. Lof 1087, Madras 
oL No, 27.) Pp. 60+11 plates. Madras: Gotaa 


e rE Camis Rs 1936, hee 

Gomtlé frances, . Perder. Py oe. 
ee Oe as Ooms Para [831 
Prema K Aei Bt ath re Tem“ Pp. 55. 
(Canberra : maion et pantera [281 


VoL 97, No. 8: 
OF eae bonite PaE Pp HFIS] platen VOL O7, N 
r. o 
11: An Asay Mothod for utalizing 


Growth of the Asma ocoleoptie. By 
re (Washington, D.O. : 


tione 
Chimie et 1 D eyda N 17 o 
18 
décembre 1988. Pp. xiti+102 & rane Charts - 
national de on ) [x81 
Archivos do de la Facultad de Ciencias 
médicas de Odrdobea. No. 5: Mi de Repibiics : 
Oontribualén al Mags Provinoeta de 
L Por ei Dr. Carlos Ourt Pp. 4& No. 7: Contribución 
conocimiento ds 1e Ts del sur de Chile, ar ee 
. Hertog ; Parte por Homens. 
Wo. 8: Musgos de la Repúblicas Argentina ; Coniribumón al 
conoaimianto de los Musgos de la Odrdoba, 2. Por 
eal Dr. ane Hoasens, Pp. 58. (Odrdoba + Facaitad ds 
Indian Oeniral Committee : Laboratory. 
Buletin, Series B, Mo. 25: The Power of 


ingo Fibres in relation to their 
K Sen and Dr. N. Ahmad. Pp. 24. 
Ootton Committee.) 8 ammas. 


SATURDAY, FEBRUARY 18, 1939 





Science in Secondary Schools 


Cae organization is passing through a 

dynamic era. To-day the rate of change 
is higher, and, what is more important, we are 
more aware of it. For this reason the Spens 
report* is to be weloomed as a compendium of 
suggestions for meeting these changes, and above 
all as a clear statement that the duty of citizen- 
ship in a democracy renders it essential that all 
should be taught to understand and to think to 
the best of their ability. The report, the general 
trends of which were outlined in NATURE of 
January 21, p. 103, though of far-reaching impor- 
tance, is perhaps not so revolutionary as was 
expected, which is all to the good ; for revolutionary 
changes, especially in such a highly organized 
system as that of education, would only result in 
confusion and counter-revolution. There is, after 
all, onty a difference of degree between the 
pronouncements of Arnold and Sanderson, and 
those of such present-day educationists as Sir 
Richard Gregory, who once defined education as 
“the deliberate adjustment of a growing human 
organism to its environment”. Furthermore, 
several of even the more important suggestions set 
forth in the Spens report are not new, but have 
already been made by other authoritative bodies. 
“This illustrates the broad outlook and the demo- 
cratic spirit adopted by the Spens Committee 
and the large body of witnesses which helped it 
in its deliberations. 

Though the curriculum, it is considered, should 
have more regard to the vocational future of pupils 
rather than give so much time to training potential 
university students, a good general education is 
recommended. Thus does the report re-emphasize 
Pae Ba a a a Ravin 
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the recommendations made earlier by the Hadow, 
Maloolm and Goodenough Committees. It is not 
suggested, however, that education has been virtu- 
ally at a standstill since these recommendations 
were made. Much progress has indeed been made. 

The teaching of science in secondary schools 
is subjected to much constructive oriticiam in 
the report. A plea is put forward for a more 
intimate allianoe between subjects, provided the 
essential autonomy of each is preserved. It is 
clear, too, that certain scientific subjects are 
needlessly subdivided. Advantage should also 
be taken of the inherent curiosity of children 
about the practical concerns and activities of 
the world to bring their studies into closer oon- 
tact with the practical affairs of life. This is best 
done by making the curriculum more general and 
freer, and most will agree with Dr. H. A. L. 
Fisher that is all to the good. The Spens Com- 
mittee is thus led to urge strongly the claims of 
general science to a place in secondary school 
education. 

The Oommittee considers that the teaching of 
science has lost touch with life itself, and for this 
reason has often failed either to give knowledge 
required or to stimulate the pupils’ interest. 
This supports the pleas made by Sir William 
Bragg, in his presidential address to the Science 
Masters’ Association in 1936, for the teaching of 
science in ways that will facilitate co-operation 
in dealing with national and international affairs— 
a strong plea in face of the present-day challenge 
to democracy. 

There can be little doubt that in the early 
educative period more generalized science teaching 
is required. This was agreed so far back as 1934 
at a conference arranged by the Science Masters’ 
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Association and the Institute of Education of the 
University of London. There the inclusion of 
biology in the syllabus was urged, which led Prof. 
E. N. da C. Andrade to admit that such a wider 
syllabus might lead to some superficiality of 
treatment, but he could see no particular harm in 
that—a statement of greater significance perhaps 
how than then. The interim report of the sub- 
committee appointed by the Science Masters’ 
Association to consider the question of general 
science was much in favour of teaching the subject, 
and we commented (see NATURE, 138, 1080 ; 1936) 
on the efforts being made to change school science 
from its traditional, intensive and formal habit 
to a broader and more human shape. The 
addition of biology to a ourriculum hitherto 
containing physics and chemistry only must of 
necessity broaden the oultural aims of science 
teachiig. A general syllabus containing all three 
subjects aims, as no narrower syllabus can, at 


helping the pupil towards an intelligent understand- 


ing of his immediate environment, and thus forms 
a sounder basis for widening his interests and 
understanding im later life. 

The Spens report emphasizes all this very 
thoroughly, and goes so far as to say that, in 
boys’ schools especially, salience teaching is too 
often restricted to the physical sciences, and in 
girls’ schools too much botany is taught at the 
expense of biology. It is, therefore, of interest 
to compare the number of candidates in England 
aid Wales offering these subjects in the School 
Certificate examinations in 1933 with those of 
1937. In 1988, 27,007 candidates offered chemis- 
try ; in 1937, the number waa 27,246—a negligible 
increase; physics has shown an increase from 
18,860 to 20,826; botany a decrease from 13,004 
to 8,487; biology an increase from 6,171 to 
15,119; and general science an increase from 
2,560 to 4,779. Although the period taken is 
comparatively short, it seems, therefore, that the 
recommendations made by various bodies in the 
past few years are bearing fruit. So this augure 
well for the Spens report. 

The report goes still further, however, im its 
recommendation that science should be more 
generalized. It suggests that astronomy and 
possibly some geology should be included ; while 
in chemistry, a certain amount of attention should 
be given to organio studies. There seems no 
sound argumént against such recommendations, 
which should have the whole-hearted support of 
every educationist and man of science. It is 
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interesting to note, too, that the final report 
of the sub-cominittee of the Science Masters’ 
Association*, recently issued, puta forward similar 
views. . 

The Spens report gives special consideration to 
the peculiar problems of the country secondary 
schools, asserting that full advantage should be 
taken of their rural environment. The report 
recommends the teaching of more biology, agricul- 
ture, gardening and so forth, and the application 
of local surveys and farm statistids to geography 
and mathematics. The special position of a rural 
school is so obvious that to take advantage of the 
resources of the countryside seems a natural 
sequence. As optional subjects, the final report 
of the Science Masters’ Association also recom- 
mends more biology, ecology, gardening and 
agriculture. While agreeing im principle with 
these conclusions, we suggest that they be 
treated with a certain amount of caution. The 
immediate environment of the rural school is 
naturally an advantage and convenience for the 
teacher. But more important than this is oon- 
sideration for the future of the taught. Oarried 
to ill-considered extremes, these recommendations 
would involve æ ‘rural population’ receiving a 
rural education, and an ‘urban population’ a 
non-rural education. But there are children im 
the country more talented in the physical sciences, 
and the reverse applies to certain town children. 
Physics, chemistry and astronomy oan and should 
be taught equally in both types of school; and 
in the town school, experimental biology can be 
taught, though of course not with such a wealth of 
material at hand as in the rural school. Few town 
children of to-day are absolutely unfamiliar with 
country life, or at any rate with plant and animal 
life, including man. While ing the sug- 
gestion, therefore, that the school should take 
advantage of its environment, we would plead for 
a certain balance and plasticity in the individual 
school curriculum, in order to prevent the pro- 
duction of a certain number of ‘square pegs in’ 
round holes’. 

As we have stated over and over again, the 
narrowness of school science is due in no mean 
measure to the stranglehold of examinations. 
This applies especially to the School Certificate 
examination, which is the subject of criticism in 
the Spens and Science Masters’ Association reports. 
At present, it tends to enforce an undesirable 
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uniformity in the curriculum, especially through 
its group system. The abolition of this’ grouping 
was recommended by the Secondary Schools 
Examination Council (Circular 1468, H.M. 
Stationery Offo). This is now endorsed by the 
Spens Committee, and certain examining bodies 
have decided to adopt the recommendation. Such 
a recommendation will relieve the pupil from 
forced issues and encourage him more to follow 
his own bent. It is, for this reason, to be hoped 
that the reogmmendation will eventually be 
adopted by all examining bodies. Furthermore, 
both reporta plead for a consideration of school 
records supplied by those who have taught the 
candidates. We welcome this suggestion, sinoe 
it would relieve the examiners of what is tanta- 
mount to absolute authority in assessing educa- 
tional merit, for which everyone, and especially 
the examiners themselves, would feel grateful. 
It is gratifying to note that in the House of 
Commons on February 2,.the Parliamentary 
Secretary to the Board of Education stated, in 
reply to a question, that the Spens report is being 
examined departmentally, and that “no time will 
be lost in getting into touch with local education 
authorities and other interested parties for the 
purpose of a full discussion of the important and 
constructive recommendations on such matters, 
among others, as technical high schools, the curri- 
culum of grammar schools, the school certificate 
examination, and the inspection of private schools”. 
The recommendations enumerated above, even 
if only adopted in part, are bound to have their 
repercussions on the teacher as well as on the 
pupil. This is an important aspect of the problem 
which the Science Mastera’ Association report 
seems to have taken more to heart than has the 
Spens report. It is axiomatio that the right 
kind of teacher is required—one with a ‘generous’ 
training in science rather than the narrow 
specialist. Many teachers in secondary schools 
are university graduates who have specialized in 
‘one or two subjects. They would naturally feel 
embarrassed on being asked to teach subjecta with 
which they are not familiar. In fact, according 
to the Science Masters’ Association report, some 
of them are not in favour of general science for 
this reason. But that is merely shelving the 
problem. In any event, there is, as stated in this 
report, a tendency to exaggerate the diffloulty, 
and the same report offers suggestions to such 
specialized teachers. There are, for example, 
Board of Eduoation studentships to enable 
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teachers to improve their qualifications, university 
diplomas in certain subjects, evening courses in 
universities and colleges, vacation courses and so 
forth. There are also other facilities ; for example, 
the Educational Advisory Board of the British 
Social Hygiene Council is offering & course for 
teachers in biology. 

But these, at their best, can only help present- 
day teachers, and not even all those. It is the 
teacher of the future who will have to face the 
problem in its entirety. It is, therefore, the 
responsibility of the authorities to see that the 
most suitable teachers are available to deal with 
changes in educational curricula and methods. 
Most committees dealing with the problem look 
solely to the universities for aid and inspiration. 
But it is not the main function of a university 
to produce school teachers, although one cannot 
justifiably accuse them of being blind to the needs 
of the teaching profession. Much oould be done 
before the future teacher makes his final choice 
of degree work. It is difficult, for example, to 
see the necessity for so many honours graduates in 
schools. A teacher with a general degree has, 
at any rate, sufficient actual knowledge of his 
subjects for school-teaching purposes, and more 
of them. 

It is, we think, to the training colleges and 
education departments of the universities from 
which help might also be expected. Certain of 
them are already making efforts to produce the 
kind of teacher required to meet the changes in 
educational method. The education department 
of the University of Reading, for example, 
already offers a course on,the teaching of rural 
science to graduates in science, agriculture and 
horticulture (see p. 305). This policy could, we 
think, with advantage be extended in such training 
institutions to the teaching of general science. 
Many student teachers enter their period of 
teacher-training either concurrently with their 
reading for a degree or after having graduated. 
They have already, therefore, a certain knowledge 
of scientific method and outlook, and should be 
easy material for elamentary instruction in other 
scientific subjects and in general scientifle methods. 
In this way, teachers with the requisite knowledge 
of general science could be supplied to the achools 
—teechers infinitely better equipped to teach 
general science than the first-class honours man 
who, in order to teach it competently, is farced to 
devote his spare time to extra courses of instruction 
after his period of training. 


Science in the 


The Social Function of Science 
By J. D. Bernal. Pp. xvi+482. (London: 
George Routledge and Sons, Ltd., 1939.) 2s. 6d. 
net. : 

UR years ago & series of essays under the 

title “The Frustration of Science”, to which 
Prof. J. D. Bernal himself contributed one on 
“Science and Industry”, bore witness to the sense 
of social responsibility of individual scientific men 
at least, and to their concern at tendencies or 
forces which are preventing science from bringing 
ite full benefita to mankind. Somewhat earlier, in 
“Soientific Research and Social Needs”, Prof. 
Julian Huxley gave a popular picture of the 
extent to which scientific advance is mfluencing 
every aspect of everyday life and a brief forecast 
of some of the further possibilities if we can lessen 
or close the wide gap still existing between scientific 
knowledge and its application to the needs of 
humanity. In the interval, Lord Stamp in “The 
Science of Social Adjustment” has outlined some- 
thing of a programme for research on some of the 
urgent problems arising from the impact of science 
on society. The events in the year or more since 
the publication of the present volume was first 
announced have made it, if anything, even more 
timely. Besides the more widespread interest in 
the reaction of science on society and the social 
consequences of scientific discoveries, scientifi¢ 
workers have become aware that, for the first time 
since the Renaissance, science itself is in danger, 
and that political forces are threatening not merely 
the direction but even the existenoe of science. 

“The Social Function of Science’ is fundament- 
ally an elaboration of the books mentioned above. 
Addressed primarily to scientific workers in 
general, it ranges over the whole field of science, 
and indicates broadly ite present position and 
structure, and the way in which the advanoe or 
the application of science is being delayed. It 
givea also some idea of the possibilities if the 
limitations or impediments to that advance or 
application can be removed, and like Lord Stamp, 
from whose book he quotes extensively, Prof. 
Bernal makes a number of speciflo proposals for 
investigation with the view of eliminating existing 
handicapa or obstacles. 

The task Prof. Bernal has set himself is encyclo- 
peodio ; but he is to be congratulated alike on the 
width and Balanoe of his survey. Important as 
detail may be, he has not allowed it to obscure 
his main theme, which is to give a comprehensive 


NATURE 


FEB. 18, 1939, vor. 143 


Modern World 


picture of the whole situation. This he considers 
is the first condition of real progress. The present 
unsatisfactory position is largely due to lack of 
such a comprehensive view, and to the pursuit of 
short-range or sectional policies which may hinder 
the general advance. One of the main points in 
Prof. Bernal’s argument is indeed the intricacy or 
complexity of the situation. Scientific advance 
in a particular field is determined not merely by 
the ability and number of the workers in that 
field, the way they are organized and the resources 
at their disposal, but also by their relations with 
the general body of men of science as well as by 
their whole social, industrial and political environ- 
ment. He argues that attention to the social 
functions of science is required in the interests of 
scientific advance as well as in the interests of 
society. ` 

Nor is this a new point of view. The social 
function of science is something which has grown 
up imperceptibly with science itself and in the 
same haphazard and unco-ordinated manner. This 
forms the theme of the second chapter of the book, 
which gives a concise but adequate historical 
approach. From this, the author proceeds to 
discuss the main structure of science at the present 
time. The existing organization of scientific 
research in Great Britain, both academic and 
industrial, the place of science in education and 
the training of the scientiflo worker, factors which 
limit the efficiency of research at the present time 
are reviewed, as well as the very topical questions 
of science and war and international relations of 
science. 

Prof. Bernal makes many shrewd comments on 
present-day weaknesses and causes of inefficiency 
which individual scientific workers will be able to 
endorse from their own experience, if the author 
himself is limited rather to generalities. Moreover, 
while Prof. Bernal is ẹ keen critio of many con- 
ditions for which scientific workera themselves 
have at most only an indirect responsibility, he 
leaves no room for doubt that there are many 
problems to which they could give their immediate 
attention, and that if science is to be of full 
use to society it must first set ita own house in 
order. 

The second part of the book gives Prof 
Bernal’s view of the possibilities which science 
offers if these limitations on its efficiency and 
utilization were removed. A series of chapters 
which are largely the counterpart of those in the 
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first part of the book, contain his own constructive 
suggestions in such matters as the training of the 
man of science, the reorganization of research, 
scientific communications, or publications, the 
finance of science and the strategy of scientific 
advance, and finally a picture of how science 
would be utilized in a beneficent transformation 
of human economy. 

It is imposible in the space of a short review 
even to mention the main topics upon which 
Prof. Bernal touches. His chapters are calculated 
to stimulate thought and discussion, and if the 
plan of the book necessitates those interested in 
one particular topic, such as education or scientific 
publications, turning from one chapter to another 
widely separated in the second part of the book, 
instead of being able to follow it continuously, the 
arrangement undoubtedly serves the main purpose 
of the book. Whether in discusaing such particular 
topics or in dealing with the general situation, 
Prof. Bernal rarely fails to touch on the funda- 
mental problems. Even to scientific workers in 
their own particular field he often suggests new 
possibilities or pointa of view ; but the treatment 
is never allowed to degenerate into disconnected 
discussions which are unrelated to the main 
problem of the future of science and its ability 
to serve society. 

Prof. Bernal regards the present social disorders 
as primarily due to science progressing beyond 
the social forms in which during the last five 
hundred years it has developed. The future of 
science depends on the creation of a new social 
form and demands the intelligent management of 
science by society as a whole. Aocordingly he 
argues that scientific workers cannot be indifferent 
to politics and must avoid becoming pawns of the 
major social forces, although he does’ not believe 
that as men of science they should join any 
particular party. 
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Some minor criticisms may be offered. The book 
bears some evidence of hasty writing. Some 
quotations are repeated tn extenso where a reference 
might easily have served. The appendix on ex- 
penditure on industrial research might well have 
been omitted. A table which omits the names 
of firms pre-eminent in industrial research at the 
present time and representing a total expenditure of 
lesa than £120,000 per annum on research in Great 
Britain is too misleading to give even a rough 
idea of the situation. Again, the account of Soviet 
science and the development of a scientific outlook 
in the U.8.8.R. would have gained in value by 
some indication as to whether or not the greater 
use of science under that regime is accompanied 
by any greater freedom of direction and content 
of scientific investigation than under Fascism. 
The section on associations of scientific workers 
is rather unbalanced and is strangely free from 
Prof. Bernal’s usual pertinent and constructive 
criticism. He omits all reference to A. M. Carr- 
Saunders and P. A. Wilson’s fine study of this 
problem, and one is inclined to suspect that 
Prof. Bernal himself is among the many scientifio 
workers who have overlooked the signifloance of 
that study. 

These and other pointa, however, sre minor 
matters. Some may well be rectified in a later 
edition, and meanwhile, at a time when the 
personal security which has formerly been one of 
the chief triumphs of civilization has diminished 
almost to vanishing point, scientific workers may 
well be grateful for this well-balanced analysis of 
the intricate relations between science and oon- 
temporary life and its constructive proposals to 
remedy the mistakes and failures of the past. At 
least, it is to be hoped this book will not, like so 
many other constructive and suggestive works in 
recent years, be ignored by their professional 
associations. R. BEIGHTMAN. 


Nutritional Science 


‘Science and Nutrition á 

By A. L. Bacharach, with a Preface by Prof. 
J. 0. Drammond. 
No. 11.) Pp. xiv+154. (London: C. A. Watts 
and Co., Ltd., 1988.) 2s. 6d. net. 


HIS is a book with a flavour all its own. The 
author himself modestly defines his sim as 
being to “put before the reader the kind of methods 
used in the laboratory study of nutritional problems 
and the kind of knowledge obtained thereby’. 
That he has succeeded admirably in this there can 
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be no doubt. But he has done a good deal more as 
well. The book resembles neither the ordinary 
‘elementary science primer’ on one hand nor the 
usual type of ‘popular science for the layman’ on 
the other. It puta one in mind rather of a series 
of essays, discursive, stimulating, witty, such as 
one might expect to find in one of the weekly 
literary or political reviews. With no sacrifice of 
accuracy, the text is enlivened by the catholic 
tastes as well- as by the stylistic gifte*of the author. 
It is for this reason that Mr. Bacharach’s little 
book will be read with so much entertainment and 
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profit not only by the man in the street to whom, 
as he tells us, it is principally addressed, but also 
by the specialist. 

In the introduction a justification is given for 
the predominantly chemical treatment which the 
subject is accorded : 


“Walter Pater said that all art aspires towards 
the nature of music; is it not also true to say 
that all biology aspires towards in ion in 
terms of atomic physics? It will probably be 
conceded that chemical interpretations are a little 
oe rey oo ee E hysgio- 
logical. If so urgent need to guide the lay- 
man sway from the mists of o ticm— 
naturalism, yitalism, and what not—im his applica- 
tion of scientific knowledge to ordinary human and 
social problems, must surely justify the presenta- 
tion to him of biological facta in terms as far 
removed as possible from the dangers of mystifica- 


tion. I honestly believe that there is a better 
chance of doing this on the chemical than on the 
physiological 


It might be argued that this reasoning is some- 
what stiff going for the ‘man in the street’ afore- 
mentioned, as are also for example such technical 

ints as the chemical equation for the esterifica- 
tion of mixed glycsrides (p. 31), or the statement 
(p. 142) that “the requirements of the population 
as a whole will presumably be distributed about 
M/N, in socordance with the normal frequency 
distribution curve, though nothing at all is known 
about the breadth or steepness of the ourve that 
indicates the normal variations in need for this or 
for any other dietary essential’. But this objection 
cannot be sustained, because it is explained (p. ix 

. that it is for the “interested and educated layman” 
that the book has been written; and its author 
has also assumed (p. 11) that— 


“the reader may well be already acquainted with 
the general features of human nutrition—the broad 
ahe of carbohydrates, fats, and , the 
kinds of food in which they occur and their relative 
amounts, the processes of breaking down—cata- 
bolism—to simpler constituents and building up 
again—anabolism—to the more complex sub- 
stances of the living body, the two processes 
together constituting the metabolism of the 
organism.” 

Incidentally, another justification offered for the 
essentially chemical approach is that the lay 
reader is more likely to be acquainted with 
chemistry than with biology. ‘The chances, alas, 
that he will ever have been instructed even in the 
earliest rudimenta of animal physiology are still 
to-day so small as to be negligible.” Fortunately, 
biology i is to-day being given increasing recognition 
in the average school syllabus, and it may be that 
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in a few years time this reproach will no longer 
be valid. 

As Mr. Bacharach is largely concerned with 
describing the resulta of investigations in the 
laboratory, “particularly with experiments on 
small-animals”, it was a happy touch to dedicate 
his book (in impeccable Latin phrases) to the albino 
rat. An introductory chapter is devoted to a 
justification, and a very persuasive one, of the use 
of laboratory animals—not as a substitute for 
clinical studies, but as “biological reagente”. 

Following on this introductien, the second 
section of the book deals with “Classical Nutritional 
Science’’, that is, with carbohydrates, fats and pro- 
teins. Next is a treatment of the mineral elements, 
“major” as well as “trace”, and of hormones. 
After this we are given an account of the vitamins. 
In this portion the author makes no pretence to 
deal even in outline with the whole field, but wisely 
contents himself with a series of illustrative ex- 
amples—vitamin A serves to show how vitamins 
are detected, vitamin C how they are measured, 
and D how they have been identified. 

The final portion of the book deals with diet and 
human health, first with “the necessity for the 
optimal”, and then—ocoming down to earth—with 
the “absence of the optimal”. This last aspect of 
the problem could not be better summed up than 
as it is by Prof. J. O. Drummond in his most 
attractively written preface : 


“The survival of democracy or its annihilation 

ing the next few years may easily be deter- 
mined by the measure of attention given in the 
various countries to what have come to be called 
the problems of human nutrition. . . . ra ae 
majority of the ‘problems of nutrition’, about 
which one hears so much nowadays, have been 
solved by the scientist, and they are now trans- 
lated into problems of economics or political 
science. . . . The incidence of in the 
‘oorn-belt’ of the United States sharply 
reflects the rise and fall of poverty and unemploy- 
ment. It is not a question of nicotinic aaid ; it is 
simply one of £. s.d. The only real problem of 
nutrition in England to-day is the task of making 
available to the poorest person the ‘protective 
foods’, such as milk, butter, fresh salads, and fruit, 
which are essential for health.” f 


Referring to so-called ‘minimal’ dietas, Mr. 
Bacharach adds a much-needed corollary. ‘When 
a constructional firm is asked to tender for a rail- 
way bridge, it is asked to tender for a railway 
bridge that will do its job as well as possible, and 
not for one that will be just ‘safe’ or ‘minimal’ 
within the financial ability of the customer to pay. 
It seems unfortunate that, in matters of human 
construction, a different principle should be 
adopted.” Lustre J. HARRIS. 
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The Air 


The Air Almanac, 1939, January-March 

(Air Publication 1602.) Prepared by HM. 
Nautical Almanac Office on behalf of the Air 
Ministry. Pp. 188+xii. (H.M. Stationery Office, 


1938.) 5s. net. 
British “Air Almanac”, an almanac 
specially apted to the requirements of air 


navigation, was published for the first time for the 
last quarter of the year 1937. A review of this 
publication appeared in these pages. Experience 
with the almanac in its original form showed the 
desirability of certain changes. ‘These changes 
were required, in the first place, in order to shorten 
the time occupied in working out the results, and, in 
the second place, to reduce the amount of turning 
over of pages, because the air navigator often has 
very cold fingers. Another consideration was the 
numbing effect on the brain of a long flight; in 
order to reduce the possibility of error, it was 
desirable to make the working out of the results so 
far as possible a matter of pure routine. To meet 
these requirements, the “Air Almanac” has been 
completely remodelled. As compared with the 
original almanac, in the remodelled edition the 
amount of interpolation has bean reduced to a 
minimum: the number of separate tables that 
have to be referred to has been reduced, so avoiding 
burning over pages; and the way of extracting 
the required information has been standardized. 
It may be recalled that the quantities tabulated 
in the “Air Almanac” are the Greenwich hour 
angle expressed in aro (that is, the hour angle 
measured from the meridian of Greenwich) and the 
declination. These are the two quantities that are 
required for drawing a position line. For the stars 
the simplification is introduced of tabulating the 
Greenwich hour angle of the First Point of Aries. 
To obtain the Greenwich hour angle of a star, the 
sidereal hour angle of the star (the hour angle 
measured westwards from the First Pomt of Aries) 
must be added to the Greenwich hour angle of the 
first Point of Aries. The sidereal hour angle of a 
star is a quantity that varies slowly through the 
year and, tothe degree of accuracy of tabulation 
amployed in the “Air Almanac”, can be taken as 
constant for the ‘period of three months covered 
by each issue of the Almanac in its new form. 
In the new issue of the Almanao, the intervals 
of tabulation have been redticed for the sun, moon 
wd planeta. The data for the sun and moon, 
-ormerly given at hourly intervals, are now given 
wt intervals of ten mmutes; the data for the 
olanets, formerly given at intervals of six hours, 


NATURE 


Almanac 


are now given at hourly intervals: The interpola- 
tions required for the extraction of the data for a 
given instant of time are accordingly much reduced 
and simplified. The original publication consisted 
of a permanent portion containing interpolation 
and other tables, together with explanation and 
description, and ephemeral loose-leaf sheets, each 
one of which contained the data for two days, the 
stars on one side and the sun, moon and planeta 
on the other. These two portions have now been 
combined, so that each quarterly issue in the new 
form is self-contained. 

The reduction in the intervals of tabulation has 
necessitated doubling the number of pages, so that 
each sheet now caters for one day only. The sheets 
are perforated and oan be torn off in succession as 
they cease to be required. The increase in size of 
the Almanac has made possible the tabulation of 
sunrise, sunset, twilight, moonrise and moonset for 
each day. The parallax in altitude of the moon is 
tabulated for each day in the form of a critical 
table and the phase of the, moon is also given. 
The planetary data are restricted to the three 
planets that are most favourably placed for observa- 
tion. The arrangement of the data has been oon- 
sidered very carefully and the maximum possible 
information has been given in the space available, 
but without any appearance of undue crowding. 

The introduction and explanation of the use of 
the tables is given after the daily sheets. The list 
of stars (fifty in all), together with magnitudes, 
sidereal hour angles and declinations, and an inter- 
polation table for the interpolation of the Green- 
wich hour angles of the First Point of Aries and 
of the sun, are given inside the front cover. Space 
is provided also for a table of dome refractions, for 
use when observations are made through a dome. 
A flap is provided which gives the interpolation 
table for the Greenwich hour angle of the moon 
and of the planets and for moonrise and moonset, 
as well as the Pole Star table and a table for the 
conversion of aro into time. 

Of the various Air Almanacs that have been 
published, this Almanac in its remodelled form is 
undoubtedly the most convenient and compact. 
The Nautical Almanac Office, which has under- 
taken the computation of the Almanac for the Air 
Ministry, by agreement with the Admiralty, is to 
be congratulated on an excellent production, and 
the Stationery Office deserves to be complimented 
on a clearly printed and well-bound volume. 

It may be added that the tabulated data, given 
to the nearest minute of aro, are sufficiently acour- 
ate for most requirements of surface navigation. 
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Man in a Chemical World : ` 
the Service of Chemical Industry. By A. Creasy 
Morrison. Pp. xii+292. (London: Scientific Book 
Club, n.d.) 2s. 6d. 

HIS volume is an interesting example of the 

publications of the Scientific Book Club, which 
are available to members at the uniform price of 
half-a-crown. Described as “a straight-from-the- 
shoulder account of the activities of chamical industry 
in converting the discoveries of science into day-to- 
day necessities of Everyman”, it was originally 
produced, under the auspices of the Executive Com- 
mittee of the American Chemical Industries Tercen- 
tenary, in connexion with the celebration in 1935 of 
the three-hundredth anniversary of the birth of 
chemical industry in the United States. Its object, 
as explained in a foreword, “is to impress the man in 
the street with the fact that the chamical industries 
of the United States render a service that touches 
practically every activity in which he engages’’. 
This object is amply attained in a simple and able 
account of the multifarious achievements of chemistry 
in industry and everyday life, set out under such 
headings as “Nature Points the Way”, ‘Chemistry 
in Overalls”, ‘Keeping Wel”, ‘Feeding Millions”, 
“From Papyrus to Television”, eto. 

A remarkable amount of interesting information 
has been packed, in an attractive form, into this low- 
priced volume. The language is plam, and there are 
no chemical formuls to puxzle the lay reader. The 
text is well printed in a bold type by the Scribner 
Pres in the United States. There are a few ingenious 
pictorial diagrams; but some of the illustrations 
are neither instructive nor decorative. J. R. 


Die tierischen Parasiten des Menschen 
Von Prof. Walter Stempel. Pp. vili+226. 
Gustav Fischer, 1938.) 12 gold marks. 


N a more convenient and compect form than has 
hitherto appeared in Germany, this work essays 
the description of the parasitic fauna of man. Mor- 
phological characters are summarized olearly and 
briefly, but with sufficient detail for identifloation of 
all the common parasites. But the rarer forms are 
also represented (more briefly and in small type) as 
may be judged by the inclusion of the python 
parasite Armillifer moniliformis, with five cases 
recorded, from man, and of several insects the oon- 
nexion of which with human disease is slight; in all, 
192 parasites are described. A special feature is the 
illustration of the text by original schematic figures, 
which are often accompanied by corresponding 
photographs. 

Since the book 1s intended to be of service to general 
soologista rather than to specialists, morphology 
takes precedence over physiological, biological, 
medical and epidemiological aspects, and these are 
seriously touched, upon only in the case of prominent 
forms, lke Plasmodium, Trypanosoma, the tape- 
worms and a few arthropods. The publishers are to 
be congratulated on the clearness of the printing and 
reproduction of illustrations. Wucheria (pp. 134, 135 
and index) should be Wuchereria. 


(Jena : 
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Insects of Citrus and other Subtropical Fruits 
By Prof. Henry J. Quayle. Pp. x+6588. (Ithaca, 
N.Y.: Comstock Publishing Oo., 1938.) 5 dollars. 
HE field covered by this work is an extensive one 
which bas not been previously dealt wrth in a 
comprehensive book form. Ita author has had wide 
experience of citrus fruit cultivation, and its insect 
enemies, not only in California but also im other 
lands. While the book deals with all the main citrus- 
affecting insects, other subtropical fruit insecte are 
also included, notably those affecting avocado, 
Persian walnut, vinifera grape, ag almond, olive, 
date and some others. The life-hi ies of the chief 
pests are described and usually figured. Their 
natural enemies, where noteworthy, are discussed, 
and artificial methods of control are fully entered 
into. The subject matter of this book is up-to-date 
while the illustrations are often new and original. It 
is a work that is to be recommended, to all concerned 
with citrus cultivation and more particularly to 
growers in the United States. 


Japanese Minerals in Pictures 
By T. Ito. In 4 vols. Vol. 1. Pp. xiv+152+27 
plates. (Tokyo: The Author, Tokyo Imperial Uni- 
versity, 1937.) 12 yen. 

VERY handsomely illustrated mineralogy with 

the text in Japanese is Prof. Takeo Ito’s 
“Japanese Minerals in Pictures”, of which the first of 
the four volumes was published in Tokyo in 1987. 
In 152 pages with 96 crystal drawings the elemente, 
sulphides, and, fluorides are described. A fourteen- 
page key in English gives a brief account of the 38 
minerals depicted in the 27 plates, with brief notes 
on the chief occurrences of the minerals in Japan. 
Twenty of the plates are reproduced in colour and 
some of these are among the best coloured representa- 
tions of minerals printed hitherto. The specimens 
illustrated are picked specimens and -will be the envy 
of mineral collectors. These plates are the special 
features of the book and will earn it a place on the 
shelves of mineralogical libraries all over the world. 


Useful Trees and Shrubs: 

Being a Card File of Data on approximately 500 
Hardy Woody Plants in Common Use as Ornamentals. 
Compiled and prepared by Prof. Florence Bell 
Robinson. 494 Cards. 6 in. x 4 in. (Champaign, 
Il.: The Garrard Press, 1988.) 4.50 dollars. 


HIS card index will be useful to those interested 

in hardy shrubs and, trees, though it is difficult 
to see that it has any advantage over the available 
books as & reference work. Certain blank spaces on 
the cards are said to be an invitation to the user to 
add his own observations and aketches; if used iv 
this way there is no doubt that much benefit would 
accrue to the user, and in this case the card index 
scheme admits of profitable expansion of the record. 
Notes on the cards refer to habitat ; form; oolour; 
bark; season of foliage; flower and fruit; ‘cleanli- 
neas’ (that is, susceptibility to pest and disease) ; 
pruning; aspect and value. 
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Fluorescence and Phosphorescence n 
By Dr. E. Hirschlaff. (Methuen’s Monographs on 
Physical Subjects.) Pp. vi+130. (London : Methuen 
and Co., Ltd., 1988.) 8s. 6d. net. 

HIS new addition to Methuen'’s series of mono- 

grapbs on physical subjects makes a valiant 
attempt to cope with the whole of the subject of 
luminescence, a task particularly difficult at the 
present time in view of the rapid advances taking 
place. The book may, on the whole, be recommended, 
to the general reader. Those already familiar with 
the subject are likely to discover ẹ number of-in- 
adequacies. Qe feels that the directions of most 
rapid progress at the present time have not been 
sufficiently emphasized, and it might have been a 
good deal wiser to confine the book to one of the 
more important aspects of the subject. In the 
result there are twelve chapters, of which the first 
and, last are the worst. Obapter i, subtitled ‘The 
Experimente”, is almost meaningless in its narrow 
limita of three pages. Such “experiments” as are 
here mentioned could easily have bean brought 
naturally into line in the later sections of the book. 
Chapter xii is concerned with technical applications. 
The moet important application of taminescent solids 
is in discharge devices, and Dr. Hirschlaff’s treat- 
ment of this aspect cannot be considered as more 
than sketchy. 

The emphasis of the book may be gathered from 
the fact that seven of the chapters are given up to 
the problems of fluorescence in gases, liquids and 


sobitions. Two chapters deal specifically with _ 


luminescence in solids, and there is also an account 
of ‘cathodo-luminescence’. It is a pity that the 
references to original papers given at the foot of each 
chapter are almost entirely confined to Oantinental 
workers. J.T. R. 


Hydroids of the Pacific Coast of Canada and the 
United States 
By O. MaLean Fraser. Pp. 208+ 44 plates. (Toronto : 
University of Toronto Prees, 1987). 2.50 dollars. 
open this book is to be at anoe reminded of 
Hincks’ “Hydroid Zoophytes”, now seventy 
years old, or of Dr. George Johnston’s book of a 
generation before, both of them beloved by innumer- 
able naturalists. Here, in like manner, Prof. McLean 
Fraser has produced, in handy form and copiously 
illustrated, an account of the rich hydroid fauna of 
the Pacifico Coast, from Oalfornia all the way to 
" Bering Sea. We are struck, at first sight, by the 
curious likeneas of this fauna to the British 
fauna; meny species are identical, such as 
Linnæus’s Obelia gentoulata and Sertularella poly- 
sonias, or Ellis and Solander’s Haleotumn murioatym. 
Others, not go familiar as these, such as the various 
species of Selaginopsts, carry an Arotio fauna round, 
the world fram the Murman Coast and the Siberian 
Sea. But there are nob wanting many others, strange 
to our European seas. The book is an interesting 
ane to the naturalist at home, and will become an 
indispensable one to the many naturalists out west 
by the Pacific. D. W.T. 
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A Hand through Time: 

Memories—Romantio and Geological ; Studies in the 
Arts and Religion; and the Grounds of Confidence 
in Immortality. By Dr. Edward Greenly. Vol. 1. 
Pp. xvi+378+60 plates. Vol. 2. Pp. vili+879- 
774+15 plates. (London: Thomas Murby and Co.. 
1988.) 188. net. 


|B pre GREENLY is best known as the 
author of a comprehensive memoir on the 
geology of Anglesey and of a geological map of that 
island, both published by the Geological Survey. 
Practically the whole of his long life has been devoted 
to geological research and, during his wife’s lifetime, 
he owed much to her helpful co-operation. A large 
part of his book is devoted to a character study of 
Mrs. Greenly, with which is interwoven the author’s 
autobiography. This account of a long life’s oom- 
panionship will interest especially Greenly’s wide 
circle of friends and acquaintances. 

The book is somewhat discursive, but it includes a 
chronicle of its author’s scientific activities, and there 
are many interesting geological reminiscences. Dr. 
Greenly’s career as a geologist commenced in Scotland. 
in 1889, where he was attached to the Geological 
Survey for a few years. There he came into con- 
tact with Peach, Horne, Clough and other geo- 
logista of the period, and he gives an interesting 
account of survey work in Scotland at that time. 
On leaving the Survey he proceeded to Anglesey, 
where he spent twenty years unravelling the complex 
geology of that island. The account of this masterly 
Piece of research should prove of interest to all 
geologista, whether or not they are acquainted with 
its author. 


Physical Geography for Indian Students: 

being & completely revised and enlarged edition of 
Simmons and Stenhouse’s ‘‘Olass-Book of Physical 
Geography”. By Dr. Cyril 8. Fox. Pp. xii+564+5 
plates. (London: Macmillan and Co., Ltd., 1938.) 
Ta. 6d. 


A late ` primarily intended for Indian 
students, this revised edition of a well-known 
text-book makes a wider appeal. The coloured maps 
which illustrate various aspecta of map reading have 
been chosen from the Survey of India, and many of 
the examples of physical processes have been chosen 
from India, but the bobk as a whole covers all the 
groundwork of physical geography, including the 
distribution of climate, plants and animals, and 
should be useful in all English-speaking lands as an 
introduction to geography. One of the greatest 
difficulties confronting the writers of an ‘elementary 
book on these subjects is the avoidance of over-simpli- 
fication in the discussion on problems of climate. It is 
easy to generalize and difficult to avoid complexity. 
On the whole these pitfalls have been well avoided, 
but a little revision would not be amiss on the 
subjects of cyclones, world distribution of atmospheric 
pressure and ocean currents. On the whole, however, 
the book is admirable and the many exercises are a 
valuable feature. R. N. R. B. 
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Natural Philosophy and Human Cultures* 


By Prof. Niels Bohr, For. Mem: R.S. 


ig is only with great hesitation that I have 
acoepted a kind invitation to address this 
assembly of distinguished representatives of the 
anthropological and ethnographical sciences of 
whioh I, as a physicist, have of course no first-hand 
knowledge. Still, on this special oocasion, when 
even the historical surroundings speak to everyone 
of us about aspects of life other than those discussed 
at the regular congress proceedings, it might 
perhaps be of interest to try with a few words to 
direct attention to the epistemological aspect of 
the latest development of natural philosophy and 
its bearing on general human problems. Notwith- 
standing the great separation between our different 
branches of knowledge, the new lesson which has 
been impressed upon physicists regarding the 
caution with which all usual conventions must be 
applied as soon as we are not concerned with 
everyday experience, may, indeed, be suited to 
remind us in a novel way of the dangers, well 
known to humaniste, of judging from our own 
point of view oultures developed within other 
societies. 

Of course it is impossible to distinguish sharply 
between natural philosophy and human culture. 
The physical sciences are, in fact, an integral part 
of our civilization, not only because our ever 
inoreasing mastery of the forces of Nature has so 
completely changed the material conditions of 
life, but also because the study of these sciences 
has contributed so much to clarify the background 
of our own existence. What has it not meant in 
this respect, that we no more consider ourselves 
as privileged in living at the centre of the universe, 
surrounded by less fortunate societies inhabiting 
the edges of the abyss, but that through the 
development of astronomy and geography we have 
realized that we are all sharing a small spherical 
planet of the solar system, which again is only a 
small part of still larger systems. How forceful an 
admonition about the relativity of all human 
judgements have we not also in our days received 
through the renewed revision of the presuppositions 
underlying the unambiguous use of even our 
most elementary concepts such as space and time, 
which, in disclosing the essential dependence of 
every physical phenomenon on the point of view 
of the observer, has contributed so largely to the 
unity and beauty of our whole world-picture. 

While the importanoe of these great achievements 

* Address given at Kronborg Castle during the exoursion to Elmore 

Tnternational logical 


Congress of Anthropo and Hthnological 
Bolenoes, Copenhagen, August, 1938. 


for our general outlook is commonly realized, it 
is scarcely yet so’ as regards the unsuspected 
epistemological lesson which the opening of quite 
new realms of physical research has given us in 
the most recent years. Our penetration into the 
world of atoms, hitherto closed to tRe eyes of man, 
is indeed an adventure which may be compared 
with the great journeys of discovery of the 
circumnavigators and the bold explorations of 
astronomers into the depths of celestial space. 
As is well known, the marvellous development of 
the art of physical experimentation has not only 
removed the last traces of the old belief that the 
coarseness of our senses would for ever prevent 
us from obtaining direct information about 
individual atoms, but has even shown us that the 
atoms themselves consist of still smaller corpuscles 
which can be isolated and the properties of which 
can be investigated separately. At the same time 
wo have, however, in this fascinating field of 
experience been taught that the laws of Nature 
hitherto known, which constitute the grand 
edifice of classical physics, are only valid when 
dealing with bodies consisting of practically 
infinite numbers of atoms. The new knowledge 
concerning the behaviour of single atoms and 
atomic corpuscles has, in fact, revealed an un- 
expected limit for the subdivision of all physical 
actions extending far beyond the old doctrine of 
the limited divisibility of matter, and giving every 
atomic process a peculiar individual character. 
This discovery has, in fact, yielded a quite new 
basis for the understanding of the intrinsio stability 
of atomio structures, which, in the last resort, 
conditions the regularities of all ordinary experience. 

How radical a change in our attitude towards the 
description of Nature this development of atomio 
physics has brought about is perhaps most clearly 
illustrated by the fact that even the principle of 
causality, so far considered as the unquestioned 
foundation for all interpretation of natural pheno- ' 
mena, has proved too narrow a frame to embrace 
the peculiar regularities governing individual 
atomic processes. Certainly everyone will under- 
stand that physicists have needed very cogent 
reasons to renounce the ideal of causality itself ; 
but in the study of atomic phenomena we have 
repeatedly been taught that questions which were 
believed to have received long ago their final 
answers had most unexpected surprises in 
store for us. You will surely all have heard 
about the riddles regarding the most elementary 
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properties of light and matter which have puzzled 
physicists so much in recent years. The apparent 
contradictions which we have met in this respect 
are, in fact, as acute as those which gave rise to 
the development of the theory of relativity in the 

ing of this century, and have, just as the 
latter, only found their explanation by a closer 
examination of the limitation imposed by the 
new experiences themselves on the unambiguous 
use of the concepts entering into the description 
of the phenomena. While in relativity theory the 
decisive point wæ the recognition of the essentially 
different: ways in which observers moving relatively 
to each other will describe the behaviour of 
given objects, the elucidation of the paradoxes 
of atomio physics has disclosed the fact that the 
unavoidable interaction between the objects and 
the measuring instruments seta an sbeolute limit 
to the possibility of speaking of a behaviour of 
atomio objects which is independent of the means 
of observation. 

We are here faced with an epistemological 
problem quite new in natural philosophy, where 
all description of experiences has so far been based 
upon the assumption, already inherent in ordinary 
conventions of language, that it is possible to 
distinguish sharply between the behaviour of 
objects and the means of observation. This 
assumption is not only fully justified by all every- 
day experience, but even constitutes the whole 
basis of classical physics, which,.just through the 
theory of relativity, has received such a wonderful 
completion. As soon as we begin to deal, however, 
with phenomena like individual atomic processes 
which, due to their very nature, are essentially 
determined by the interaction between the objects 
in question and the messuring instruments 
necessary for the definition of the experimental 
arrangements, we are forced to examine more 
closely the question of what kind of knowledge 
can be obtained concerning these objects. In this 
respect we must, on one -hand, realize that the 
aim of every physical experiment—to gain know- 
ledge under reproducible and communicable con- 
ditions—leaves us no choice but to use everyday 
concepta, eventually refined by the terminology of 
classical physics, not only in all accounts of the 
construction and manipulation of the measuring 
instruments but also in the description of the 
actual experimental results. On the other hand, 
it is equally important to understand that just 
this circumstance implies that no result of an 
experiment concerning a phenomenon which, in 
principle, lies outaide the range of classical physics, 
can be interpreted as giving information about 
independent properties of the object; but is 
inherently connected with a definite situation in 
the description of which the measuring instruments 
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interacting with the objects also enter essentially. 
This last fact gives the straightforward explanation 
of the apparent contradictions which appear when 
results about atomio objects obtained by different 
experimental arrangements are tentatively oom- 
bined into a self-contained picture of the object. 

Information regarding the behaviour of an 
atomic object obtained under definite experimental 
conditions, may, however, according to a termino- 
logy often used in atomic physics, be adequately 
characterized as complementary to any information 
about the same object obtained by some other 
experimental arrangement excluding the fulfilment 
of the first conditions. Although such kinds of 
information’ cannot be oombined into a single 
Picture by means of ordinary concepts, they 
represent indeed equally easential aspects of any 
knowledge of the object in question which can be 
obtained in this domain.. It is the recognition of 
such a complementary character of the mechanical 
analogies by which one has tried to visualize the 
individual radiative effects which has, in fact, led 
to an entirely satisfactory solution of the riddles 
of the properties of light alluded to above. In the 
game way, it is only by taking into oonsidera- 
tion the complementary relationship between the 
different experiences concerning the behaviour of 
atomic corpuscles, that it has been possible to 
obtain a clue to the understanding of the striking 
contrast between the properties of ordinary 
mechanical models and the peculiar laws of 
stability governing atomio structures which form 
the basis for every closer explanation of the 
specific physical and chemical properties of matter. 

Of course I have no intention, on this occasion, 
of entering more closely into such details, but I 
hope that I have been able to give a sufficiently 
clear impression of the fact that we are here in 
no way concerned with an arbitrary renunciation 
as regards the detailed analysis of the almost 
overwhelming richness of our rapidly moreasing 
experience in the realm of atoms. On the contrary, 
we have to do with a rational development of 
our means of classifying and comprehending new 
experience which, due to its very character, finds 
no place within the frame of causal description 
suited only to account for the behaviour of objects 
so long as this behaviour is independent of the 
means of observation. Far from containing any 
mysticism contrary to the spirit of science, the 
viewpoint of ‘complementarity’ forms indeed a 
consistent generalization of the ideal of causality. 

However unexpected this development may 
appear in the domain of physics, I am sure that 
many of you will have recognized the close analogy 
between the situation as regards the analysis of 
atomic phenomens, which I have described, and 
characteristic features of the problem of observation 
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in human psychology. Indeed, we may say that the 
trend of modern psychology can be characterized 
as a reaction against the attempt at analysing 
psychical experience into elemente which can be 
associated in the same way as are the resulta of 
measurements in classical physics. In introspection, 
it is clearly impossible to distinguish sharply 
between the phenomena themselves and their 
conscious perception, and although we may 
often speak of lending our attention to some 
particular aspect of a psychical experience, it 
will appear on closer examination that we really 
have to do, in such cases, with mutually exclusive 
situations. We all know the old saying that, if 
we try to analyse our own emotions, we scarcely 
posseas them any longer, and in that sense we 
recognize between psychical experiences, for 
the description of which words such aa ‘thoughte’ 
and ‘feelings’ are adequately ased, a complementary 
relationship similar to that between the experiences 
regarding the behaviour of atoms obtained under 
different experimental arrangements and described 
by means of different analogies taken from our 
usual ideas. By such a comparison it is, of course, 
in no way intended to suggest any closer relation 
between atomio physios and peyohology, but 
merely to stress an epistemological argument 
common to both fields, and thus to encourage us 
to see how far the solution of the relatively simple 
physical problems may be helpful in olarifying the 
more intricate psychological questions with which 
human life confronts us, and which anthropologists 
and ethnologists so often meet in their investiga- 
tions. 

Coming now closer to our subject of the bearing 
of such viewpoints on the comparison of different 
human cultures, we shall first stres the typical 


words ‘instinct’ and ‘reason’. It is true that these 
words are used in very different senses; thus 
instinct may mean motive power or inherited 
behaviour, and reason may denote deeper sense 
as well as conscious argumentation. What we are 
concerned with is, however, only the practical 
way in which these words are used to discriminate 
between the different situations in which animals 
and men find themselves. Of course, nobody will 
deny our belonging to the animal world, and it 
would even be very difficult to find an exhaustive 
definition characterizing man among the other 
animals. Indeed, the latent possibilities m any 
living organism are not easily estimated, and I 
think that there is none of us who has not some- 
times been deeply impressed by the extent to 
which circus*animals can be drilled. Not even 
with respect to the conveyance of information 
from one individual to another would it be possible 
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to draw a sharp separation between animals and 
man; but of course our power of speech places 
us in this respect in an essentially different 
situation, not only as regards the exchange of 
practical experience, but also and above all as 
regards the possibility of transmitting - through 
education to children the traditions concerning 
behaviour and reasoning which form the basis 
of any human culture. 

As regards reason compared with instinct, it 
is, above all, essential to realize that no proper 
human thinking is imagmable without the use of 
concepts framed in some language which every 
generation has to learn anew. This use of concepts 
is, in fact, not only to a large extent suppresaing 
instinctive life, but stands even largely in an ex- 
cldsive relationship of complementarity to the 
display of inherited instincts.’ The astonishing 
superiority of lower animals compared with man in 
utilizing the possibilities of Nature for the mainten- 
ance and propagation of life has certainly often its 
true explanation in the fact that, for such animals, 
we cannot speak of any conscious thinking in our 
sense of the word. At the same time, the amazing 
capacity of so-called primitive people to orientate 
themselves in forests or deserts, which, though 
apperently lost in more civilized societies, may 
on occasion be revived in any of us, might justify 
the conclusion that such feats are only possible 
when no recourse is taken to conceptual thinking, 
which on its side is adapted to far more varied 
purposes of primary importance for the develop- 
ment of civilization. Just because it is not yet 
awake to the use of concepts, a new-born obild 
can scarcely be reckoned as a human being; but 
belonging to the species of man, it has, of course, 
though more helplees a creature than most young 
animals, the organic possibilities of receiving 
through education a culture which enables it to 
take ita place in some human society. 

Such considerations confront us at once with the 
question whether the widespread belief that every 
child is born with a predisposition for the adoption 
of a specific human culture is really well-founded, 
or whether one has not rather to assume that any 
culture can be implanted and thrive on quite 
different physical backgrounds. Here we are of 
course touching a subject of still unsettled con- 
troversies between geneticista, who pursue most 
interesting studies on the inheritance of physical 
characters. In connexion with such discussions, 
however, we must above all bear in mind that the 
distinction between the concepts genotype and 
phenotype, so fruitful for the olarification of 
heredity in planta and animals, essentially pre- 
supposes the subordinate influence of the external 
conditions of life on the characteristic properties 
of the species. In the case of the specific cultural 
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sharacters of human societies the problem is, 
however, reversed in the sense that the basis for 
the classification is here the traditional habits 
ihaped by the histories of the societies and their 
tural environments. These habits, as well as 
sheir inherent presuppositions, must therefore be 
analysed in detail before any possible influence of 
inherited biological differences on the development 
and maintenance of the cultures concerned can 
be estimated.- Indeed, in characterizing different 
oations and even different families within a nation, 
we may to a large extent consider anthropological 
traits and spiritual traditions as independent of 
sach other, and it would even be tempting to 
ceserve by definition the adjective ‘human’ for 
just those characters which are not directly bound 
to bodily inheritance. 

At first sight, it might perhaps appear that such 
an attitude would mean unduly stressing merely 
dialectic points. But the lesson which we have 
ceceived from the whole growth of the .physical 
sciences is that the germ of fruitful development 
often lies just in the proper choice of definitions. 
When we think, for example, of the clarification 
brought about in various branches of scienoe by 
the argumentation of relativity theory, we see 
indeed what advance may lie in such formal 
cefmementa. As I have already hinted earlier in 
this address, relativistic viewpoints are certainly 
also helpful in promoting a more objective attitude 
as to relationships between human cultures, the 
traditional differences of which in many ways 
resemble the different equivalent modes in which 
physical experience can be described. Still, this 
analogy between physical and humanistic problems 
is of limited scope and its exaggeration has even 
led to misunderstandings of the essence of the 
theory of relativity itself. The unity of the 
celativistio world picture, in fact, implies the 
possibility for any one observer to predict within 
his own conceptual frame how any other observer 
will co-ordinate experience within the frame 
aatural to him. The main obstacle to an unpreju- 
liced attitude towards the relation between various 
human cultures is, however, the deep-rooted 
lifferences of the traditional backgrounds on 
Which the cultural harmony in different human 
societies is based and which exclude any simple 
‘omparison between such cultures. 

It is above all in this connexion that the 
viewpoint of complementarity offers itself as a 
neans of coping with the situation. In fact, 
when studying human cultures different from our 
ywn, we have to deal with a particular problem 
o£ observation which on closer consideration 
hows many features in common with atomic or 
wychological problems, where the interaction 
vetween objects and measuring tools, or the 
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inseparability of objective content and observing 
subject, prevents an immediate application of 
the conventions suited to accounting for experiences 
of daily life. Especially in the study of cultures of 
primitive peoples, ethnologists are, indeed, not 
only aware of the risk of corrupting such oultures 
by the necessary contact, but are even confronted 
with the problem of the reaction of such studies 
on their own human attitude. What I here allude 
to is the experience, well known to explorers, of 
the shaking of their hitherto unrealized prejudices 
through the experience of the unsuspected inner 
harmony human life can present even under 
conventions and traditions most radically different 
from their own. As a specially drastic example 
I may perhaps here recall the extent to which in 
certain societies the roles of men and women are 
reversed, not only regarding domestic and social 
duties but also regarding behaviour and mentality. 
Even if many of us, in such a situation, might 
perhaps at first shrink from admitting the possi- 
bility that it is entirely a caprice of fate that the 
people concerned have their specific culture and 
not ours, and we not theirs instead of our own, it 
is clear that even the slightest suspicion in this 
respect implies a betrayal of the national oom- 
placency inherent im any himan culture resting 
in itself. 

Using the word much as it is used, in atomic 
physice, to characterize the relationship between 
experiences obtained by different experimental 
arrangements and capable of visualization only 
by mutually exclusive ideas, we may truly say 
that different human cultures are complementary 
to each other. Indeed, each such culture represents 
& harmonious balance of traditional conventions 
by means of which latent potentialities of human 
life can unfold themselves in a way which reveals 
to us new aspects of its unlimited richness and 
variety. Of course, there cannot, in this domain, 
be any question of such absolutely exclusive 
relationships as those between complementary 
experiences about the behaviour of well-defined 
atomic objects, since scarcely any culture exists 
which could be said to be fully self-contained. 
On the contrary, it is well known from numerous 
examples how a more or less intimate contact 
between different human societies can lead to a 
gradual fusion of traditions, giving birth to a 
quite new culture. The importance in this respect 
of the mixing of populations through emigration 
or conquest for the advancement of human 
civilization need scarcely be recalled. It is, indeed, 
perhaps the greatest prospect of humanistio 
studies, to contribute through an increasing 
knowledge of the history of cultural development 
to that gradual removal of prejudices which is 
the common aim of all scisnoe. 
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As I stressed in the beginning of this address, 
it is, of course, far beyond my capacities to con- 
tribute in any direct way to the solution of the 
problems discussed among the experte at this 
congress. My only purpose has been to give an 
impression of a general epistemological attitude 
which we have been forced to adopt in a field as 
far from human passions as the analysis of simple 
physical experiments. I do not know, however, 
whether I have found the right words to convey 
this impression, and before I conclude, I may 
perhaps be allowed to relate an experience which 
once most vividly reminded me of my deficiencies 
in this respect. In order to explain to an audience 
that I did not use the word ‘prejudice’ to imply 
any condemnation of other cultures, but merely 
to characterize our necessarily prejudiced oon- 
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TY] OSE moam aie iraniport 1 By merak oF ie 
aeroplane, a body heavier than air, de- 
pending upon forward movement for sustentation. 
For purposes of this examination it can be con- 
sidered to consist of four fundamentally different 
systems : (1) the lifting system, that is, the wings ; 
(2) the non-lifting system, principally the body, a 
structure with space for the load, a girder carrying 
the tail control units, and often the power plant ; 

(3) the propulsive system comprising the engines 
"and airacrews; (4) the oontrol system, including 
all devices by which the pilot governs the move- 
ments of his aircraft. The trend in development 
of each of these is examined from the point of 
view of its approach towards air transport ideals 
of carrying ocspacity, speed, range, economy, 
comfort and safety. 

The lift of a wing imoreases with its area, the 
square of the speed, and, in general, ite angle of 
attack. Increase of lift therefore demands some 
combination of larger values of these. It must be 


remembered that carrying capacity is not groak 


lift; but rather the surplus of the total lift over 
that necessary to sustain the weight of the struc- 
ture, engines, etc. Assuming wing structures 
carrying the same load per unit area, with the 
same geometry of structure and materials of 
construction, while -the lift will increase as the 
square of the dimensions, the volume, and oon- 
sequently the weight, of the wing will increase as 
* Besed on a lecture by Prof. W. ¥. Durand, professor 
Btanford 
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mechanical U , 

meing of the A marian Amocaton for the vancermneni of Belenco, 
Bishmond, Virgis. 


NATURE 


FEB. 18, 1939, Vor. 143 


ceptual frame, I referred jokingly to the traditional 
prejudices which the Danes cherish with regard 
to their Swedish brothers on the other side of the 
beautiful Sound outside. these windows, with 
whom wə have fought through centuries even 
within the walls of this castle, and from contact 
with whom we have, through the ages, received 
so much fruitful inspiration. Now you will realize 
what a shock I got when, after my address, a 
member of the audience came up to me and said 
that he could not understand why I hated the 
Swedes. Obvioualy I must have expressed myself 
moet confusingly on that occasion, and I am afraid 
that also to-day I have talked in a very obscure 
way. Still, I hope that I have not spoken so 
obscurely as to give rise to any such misunder- 
standings of the trend of my argument. 


in Air Transport* 


the cube of these. This relationship, known as the 
square/oube law, implies that with weight increas- 
ing at a greater rate than lift, the carrying capacity 
of any wing system will ultimately be reduced to 
zero. The functioning of this law is being defeated 
by designers by the more efficient distribution of 
the materials in the structure, the use of speci- 
fioally stronger (strength/weight) materials, and 
improved serodynamio design allowing increased 
speed for the same power, and consequently extra 
lift from the same wing area. This is further helped 
by the fact that the power required is a factor of 
the wing area, and its weight is only increasing as 
the square of the linear dimensions of the machine. 
Increase in angle of attack, as a method of obtain- 
ing additional lift, resulta in an increase in drag 
of the wing at such a rate that the weight of the 
extra power plant necessary to overcome it Boom 
cancels out ite extra lift. As an example, early 
post-War commercial aeroplanes weighed from 
three to five thousand pounds with a wing loading 
of eight to twelve pounds per square foot, ano 
there was evidehoe that the optimum size unde» 
the square/cube law was already approaching. + 
new Boeing flying boat, now building, will weig! 
82,000 lb. with a carrying capacity of 10,000 Ib. 
while some projected designs for trans-oceal 
services are of 200,000 Ib. total weight and expec 
to carry a pay load of 25,000 Ib., with wing loading 
of 80-40 Ib. per square foot. 

The question of speeds is one of commercie 
requirements. They have risen from 50-80 mile 
per hour to 150-200 miles per hour normal cruisin 
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speeds, with much higher top speeds when neces- 
sary. The probable highest possible speed of flight 
that oan be visualized at present is about 500 
miles per hour, assuming a machine. with its 
various characteristics combined in an optimum 
manner for this alone, a quite impractical proposi- 
tion in many other respects. Excluding conimercial 
stratosphere flight—as yet unproved—300 miles 
per hour ee to be about the practicable limit 
for commercial aircraft 

Range, the distance flown without alighting or 
refuelling, obviously depends upon an arbitrary 
balanoe between paying load and fuel carried. The 
theoretically maximum range, with no pay load, 
and neglecting the effect of weather conditions, 
assuming a machine designed specially for 
Maximum performance in this respect, appears 
to be of the order of 8,000-9,000 miles. The 
present record is about 7,000 miles, and it is not 
unfair to say that the reduction in this figure is 
largely due to adverse weather conditions and the 
limitations of the human element in the control 
of the machine. Eoonomic considerations bring 
this figure down considerably ; the China Clipper 
flying boate on the Pacific service, making flights 
necessarily 2,000 miles in length, are not considered 
to be a paying proposition to-day. It is anticipated 
that the new 82,500-Ib. flying boat, already men- 
tioned, will have an economic range of 2,400 miles 
at a cruising speed of 150 miles per hour. It is 
interesting to note that the cost of operating these 
long-range commercial flighta is curiously stable 
at an average of 2 centa per passenger seat per mile. 

These performances may also be modifled by 
taking advantage of the reduced resistance of the 
more rarefied air at high altitudes. Here again 
record flights on special machines (52,937 ft.) have 
no commercial significance; but it appears that 
more economical flight should be possible in the 
sub-stratosphere between the altitudes of 20,000 ft. 
and $0,000 ft. Experimental flights at between 
15,000 ft. and 20,000 ft. are already being arranged. 
The two essentials, that of supplymg the engme 
with the necessary oxygen by supercharging it, 
and providing the air conditions required for the 
passengers’ comfort by enclosing them in & pressure- 
‘tight cabin, have already been accomplished. A 
Boeing No. 307 is being built for sub-stratosphere 
flight, with a range of 1,000 miles at 180 miles per 
hour, carrying a pay load of 9,200 Ib. 

Comfort for passengers is also an economic 
question, bemg principally one of the extra size 
of the body, with ita additional drag and weight, 
the weight of furnishings of the cabin, the number 
of crew carried, provision of meals en route and 
more solid walls for sound- and weather-proofing. 
All of these are being met in a spirit of competition 
nowadays. 
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Safety, principally a matter of allowing for 
certain adverse weather conditions, can best be 
studied by considering those conditions in groups 
that affect an aeroplane differently. Structural 
breakages due to bad design are practically un- 
known, and failures of the power plant are being 
rapidly reduced to a negligible quantity. The 
Diesel type of engine with ite simpler oarburation, 
ignition, and leas inflammable fuel, is the more 
attractive from this point of view, although its 
performance is inferior in some respects. Flying 
and navigational instrumenta are available for all 
needs, including blind flying and landing in fog, 
although the human element has to be considered 
in the limitation of the number of operations that 
any one person can cerry out at the same time. 
Among more recent developments in this respeot 
are an ‘echo’ altimeter giving the height of the 
machine above the ground in the immediate 
vicinity, a statio suppressor that eliminates inter- 
ference in radio communication, and an automatic 
radio direction finder working with a gyro-pilot. 
‘Stall’ warning devices of various kinds, coupled 
with aerodynamic improvements in the control 
of a machine when flying slowly, have done 
much to reduce the hazards of taking-off and 
landing. 

The autogyro—a rotating-wing aeroplane—and 
the helicopter—a flying propeller—are two de- 
velopments that may have special applications 
because of some peculiarity that they possess ; 
but their inferior performance in competition with 
the more conventional aeroplane would appear to 
limit their use for general air transport. 

The position with regard to lighter-than-air craft 
is not so clear at the present time. Experience dio- 
tates that some inert gas, of which helium appears 
to be the only practicable.one, must be used, for 
reducing fire danger. The restricted supply of this, 
limited to certain parts of the world, is likely to be 
a serious factor in the development of airships. 

Structural failures in airships of the past have 
been serious, but lessons have been learned from 
their investigation, and it is claimed that airships 
could be built to-day with a structural margin of 
safety at least equal to a modern aeroplane. Air- 
ships are also immune from two possible dangers 
present in heavier-than-air craft: forced landing 
due to engine failure, and loss of control resulting 
in a spinning dive. 

In conclusion, it is claimed that although 
practical flight, which came into being with the 
success of the Wright brothers in 1903, has pre- 
sented the transport world with new problems by 
reason of the fact that it functions m an additional 
third dimension, they have not proved impossible 
of solution in both the technical and economic 
point of view. 
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Pope Pius XI and His Scientific Interests 


ITH the lamented death of His Holiness 
Pope Pius XI on Friday, February 10, the 
Christian world at large, and the Catholio body in 
particular, have lost a spiritual leader who will 
go down in history as a saintly man of courage 
and character, of kindliness and tolerance, of piety 
and scienoe. 

The duties and interests of a Roman Pontiff are 
manifold in character. As religious head of the 
Churoh, he has to keep, to interpret and to defend 
the doctrinal and moral teachings of Catholicism. 
The taak of the late Pope in this respect was a 
difficult one, in view of the social theories and 
practices of certain totalitarian States. Pius XI 
placed the whole weight of his authority against 
individual, social and racial persecution. 

As temporal sovereign, the Pope has to consider 
the political and administrative duties of his 
exalted position. But in spite of the heavy burden 
these duties involved, Pius XI never failed to 
show an active interest in science and its advance- 
ment; as a student, he was soon to realize the 
importance of science not only in a world which 
is obviously actuated by it, but also for the final 
shaping of one’s philosophical and religious know- 
ledge. As a young scholar, as a curator of the 
Ambrosian, and afterwards of the Vatican Libraries, 
as a prelate and finally as a Pope, Pius XI was 
always assisting the peaceful development of 
the positive sciences in their various flelds of 
application. For he was convinced that there could 
be no real moompatibility between science and 
faith. 

The Lateran Treaties, which sealed the peace 
between the Vatioan and the Italian State in 1929, 
gave the Pope the opportunity of showing in a oon- 
clusive manner that he was not only the Pope of 
peace, but also the Pope of scientific progress. 
Pius XI took a personal interest in the planning, 
building and reconstruction of the scientific 
institutions of his miniature but model State. In 
November 1930 was opened the new oentral tele- 
phone exchange of the Vatican City ; in the follow- 
ing February, the new electric power station and 
the new wireless station were inaugurated. 

The Pontiff was particularly proud of the power- 
fal wireless station at Castelgondolfo, his summer 
residence, in which the late Senator Marooni 
embodied the latest devices. The experiments, 
the testa and the first messages tranamitted from 
Castelgondolfo in April 1932, were followed with 
the greatest interest by the scientiflo world. In 
fact, special receiving apparatus had to be supplied 
to authorities abroad to suit the requirements of 


the ultra-short wave station of Castelgondolfo. 
Catholios in all parts of the world were thus able 
to hear in their homes the voioe of the Pope himself. 

The head of the Church was always ready to 
co-operate with international scientific organiza- 
tions. A notable event was the official participation 
of Vatican delegates to the International Congress 
of Aeronautics in September 1981 at Budapest. 
The Pope himself was always ready when his 
other duties allowed him the time to do so, to 
receive representatives of learned or technical 
congresses held m Rome. 

The “work of the Pontifical institutions in 
Rome proper was followed with active interest 
by Pius XI. ‘The inauguration of the new 
buildings of the Gregorian University in Novem- 
ber 1930, of the College of the Propagation 
of Faith in April 1931, of the Art Gallery in 
October 1932, the oollapse of the roof of the 
Vatican Library and its subsequent reconstruction, 
and other similar events, gave the Pope many 
occasions to confirm his support for the achieve- 
ments of science. The Pope was informed also 
of the scientific results obtained by the scholars 
personally in the Pontifical institutions, not only 
in Rome, but also in the Catholio University of 
Milan, which has a world-famous school of experi- 
mental psychology under Father Gemolli, and in 
similar institutions abroad. 

The crowning example of the Pope’s interest in 
pure science was the reconstitution in 1936 of the 
Pontifical Academy of Sciences, which is now 
housed in the Casina Pio IV in the Vatican gardens, 
through the generosity of Pius XI himself. The 
Academy, which was known in the past as the 
Pontificia Accademia dei Nuovi Linoei, now oon- 
sista of seventy members chosen from among the 
most distinguished men of science, irrespective of 
nationality and of religious profession. The British 
members are Sir Charles Sherrington and Prof. 
E. T. Whittaker ; the late Lord Rutherford was 
also a member. His Holiness was present himself 
at the opening of the new Academy in June 1987: 

At the inaugural meeting of the Pontifical 
Academy last year, Pope Pius XI paid a personal 
tribute to the benefits conferred on mankind by 
the labours of Marconi, whom he honoured with 
his friendship, and of Hertz, to whose widow now 
living in exile at Cambridge His Holiness made 
a personal gift of £250. Their work, said the Pope, 
was acoompanied by Divine blessing and recalled 
the words of Schiller: “Soll das Werk den 
Meister loben, dooh der Segen kommt von oben.” 

T. GEHN WOOD. 
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PHYSICAL SCIENCES 


Radioactivity of Sea Water 
Tames still exists considerable Te- 
garding the amount of radioactive elements present 
in sea water, the values found by different investi- 
gators varying between very wide limita. In general, 
a fow units af 10-'* gm. radium per litre is considered 


develop accurate methods for measuring the content 
of the three elements mentioned in sea water. 
Uranium has been measured (by its fluorescence in 
beads of sodium fluoride excited with ultra-violet 
radiation) in a considerable number of water samples, 
taken in coastal as well as in mid-ocean waters and 


at various down to several thousand metres. 
The results that uranium is a constant oom- 
ponent of sea water, varying in ion with the 
total ini Ovcan water 85 per thousand 


salinity holds about 2 x 10 gm. uranium per litre, 
or 2 x 10° gm. uranium per gm. 

+ Radium measurements have proved much more 
dificult, since the amount present is only a small 
fraction of the anticipated value mentioned above. 
Success was first achieved in 1986, when we started 


using a Miireissreaktion, precipitating the radium as 
sulphate: together wak Larun eobet by aA i 

small quantities of chloride of barium, of a low 

accurately measured radium content, to large quan- 
tities of sea water. Working on volumes of 25-200 
litres of water from the Baltic, the Kattegat, the 
Skagerak and the fjords of Bohuslain, taken at depths 
from the surface down to 600 metres, we found the 
radium content to vary between 0:03 and 0-2 x 10-18 
gm. radium per litre. We are not yet able to state 


with certainty to what extent these variations aro 
due to differences in the radium content with locality, 
d salinity and time. 

ý measurements on the radium concentrated, 
in p cells, diatoms extracted from about 
6,000 6ubic metres of surface water during the spring 
increase, 


The average value found from these measurements, 
namely, 0-07 x 10-** gm. radium per litre, receives 
further support from measurements on the radium 
contained in molluso shells, Mytilus edulis and Ostrea 
edulis. The radium-calcium ratio was found to be 
about 0-2 x 10-1", which to a radium 
content in the water of rather leas than 0-1 x 10718 


librium amount corresponding to the uranium oon- 
tent already stated. It has been suggested by one of 
us? that this apparent deficiency of radium in the 
sea ‘nay be due to a more or less complete rerhoval 
from sea water of ionium, the parent element of 
radium and an isotope of thorium, caused by the 
large-scale precipitation of iron as ferric hydroxide 
occurring in the sea, especially in coastal waters. 
The very low radium oontent, say less than 
10-™* gm. radium per gm. water, shows that sea water is 
several hundred times in radium even than 
meteoritio iron. Ifthe high radium content in certain 
les of red clay and radiolarian ooze were really 
due to a precipitation of radioactive elements from 
the column of water, i) would appear 
more y to assume ionium to be precipitated with 
iron than either uranium or radium itself. The 
implications following from this possibility will be 
tested by us in the near future. 
Also, in our thorium measurements we have found 
ib necessary to use æ precipitation method, adding 
ammonia and ferric chloride (purified, from thorimm) 


. 
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to large quantities of sea water, to which ammonium 
chloride had been added béforehand. The thorium 
content was found to be certainly leas than 10* 

karam Ger Were and orobabiy Wan than half that 
amount. If we assume the removal of thoriam from 
be as efficient as the removal of ionium, taking the 


thorium-uranium ratio in the denuded rocks to be - 


2:1, we should expect the thorium conten’ in sea 
water (judging from its uranium content) to be 
reduced fram, say, 4 x 10 gm. thorium per litre to 
one tenth that amount, that is, to 4 x 10° gm. 
thorium litre, or very probably still further. 

A detatled-report on cur measarementa will appes 
in Meddelanden från Oceanograjfiska Insite + 

Since writing this account of our work, our atten- 
tion has been directed to a paper by B. D. Evans, 
Arthur F. Kip and E. G. Moberg ; working by 
different methods and, using much smaller quantities 
of sea water, these investigators have found values 
for the radium content not much different from those 
we have found with water of quite different origin. 


Enxssr FÖYN. 
Bornd Station, * Basta KARLIK. 
Sweden. Hans Prrrarsson. 


1 Medd, Ocean. Inat., No. 11 (1987). 
1 Wiener Akad. d. Wrseenschafton, July 1, 1987. 
* Amer. J. Solemes, Oot. 1038. 


Physical Evidence for the Division of Heavy Nuclei 

` under Neutron Bombardment 

From chemical evidence, Hahn and Stressmann! 
conclude that radioactive barrum nuclei (atamic 
number Z = 56) are produced when uranium (Z = 92) 
ia bombarded by neutrons. It has been pointed out* 
that this might be explained as a result of a ‘fission’ 
of the uranium nucleus, similar to the division of a 
droplet into two. The energy liberated in such pro- 
cesses was estimated to be about 200 Mev., both 
from mas defect considerations and from the repul- 
sion of the two nuclei resulting from the ‘fission’ 


process. l 
If this picture is correct, one would expect 
moving nuclei, of atomic number about 40-50 and 
atomio weight 100-150, and up to 100 Mev. energy, 
to emerge from a layer of uranium bombarded with 
neutrons. In spite of their high energy, these nuclei 
should have a range, in air, of a few millimetres only, 
on account of their high effective charge (estimated 
to be about 20), which implies very dense ionization. 
Each such particle should produce a total of about 
three million ian pairs. 

By means of a uraniam-lined ionization chamber, 
connected to a linear amplifier, I have succeeded in 
demonstrating the occurrence of such bursts of 


ionization. The amplifier was connected tò & thyratron ` - 


which was biased so as to count only pulses corre- 
sponding to at least 5 x 10* ion pairs. About fifteen 
particles a minute were recorded when 300 mgm. 
of radium, mixed with beryllium, was placed one 
centimetre from the uranium lining. No ‘pulses at 
all were recorded during repeated check runs of 
several hours total duration when either the neutron 
source or the uranium lining was removed. With 
the neutron source at a distance of four centimetres 
from the uranium lining, surrounding the source with 
paraffin wax enhanced the effect by a factor of two. 


fast- . 
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It was checked that the number of pulses depended 
linearly on the strength of the neutron source ; this 
was done in order to exclude the possibility that the 
pulses are produced by accidental summation of 
amaller pulses. When the amplifier was connected 
to an oscillograph, the large pulses could be seen very 
distinctly on the background of much smaller pulses 
due to the alpha icles of the uranium. 

By varying the bias of the thyratron, the maximum 
size of pulses was found to correspond, to at least 
two million ion pairs, or an energy los of 70 Mev. 
of the particle within the chamber. Since the longest 
path of a particle in the chamber was three centi- 
metres and the chamber was filled with hydrogen 
at atmospheric pressure, the icles must ionize so 
heavily, in spite of their energy of at least 70 Mev., 
that they can make two million ion pairs on & path 
equivalent to 0-8 om. of air or leas. From this it 
can be estimated that the ionizing particles must 
have an atomic weight of at least about seventy, 
assuming a reasonable connexion between atomic 
weight and effective charge. This seems to be con- 


_olusive physical evidence for the breakmg up of 


uranium nuclei into parts of comparable size, as 
indicated by the experiments of Hahn and Strase- 
mann. 

Experiments with thorium instead of uranium gave 
quite similar resulta, éxoept that surrounding the 
neutron source with did not enhance, but 
in favour of the suggestion* that also in the case of 


‘thorium, some, if not all, of the activities 


produced 
by neutron bombardmsnt* should, be ascribed to light 
elements. It ahould be remembered that no enhanoe- 
ment by has been found, for the activities 
produced in thorium? (except for one which is isotopic 
with thorium and is almost certainty produced by 


simple oa of the neutron). 
Prof. itner bas suggested another interesting 
experiment. If a metal plate is placed olope to 4 


uranium layer bombarded with neutrons, one would 
expect an active depomt of the hght atoms emitted 
in the ‘fission’ of the uranium to form on the plate. 
We hope to carry out such experiments, usmg the 
powerful source of neutrons which our high-tengian 
apparatus will soon be able to provide. 
O. R. Faison. 
Tnstitute of Theoretical Physica, 
University, 
Jan. 16. 
1 Hahn, O. and Strammmann, F., Vatwrwise., £7, 11 (1980). 
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explicitly im the denominator of some of the inter- 
action terms. This circumstance has the result that 
in those elamentary proceases in which the momentum 
change is large compared with mo, m being the mass 
of the meson, the interaction becomes very large, 
leading to Heisenberg logions, and to greater 
divergences in some -order effects than is the 
case in radiation theory. This has led Heitler* and 
others to the view that the meson theory in ite present 
form is quite incorrect for meson energies larger than 
about mo', and Heisenberg? to the position that 

mechanics is competent to deal accurately 
with only those elementary proceases in which the 
condition’ due so Wataghin, 


E watee( w 


18 satisfied, Ẹ and p being the initial and final energy 
and momenta of a particle concerned in the process, 
and ro a fundamental length of the order Ajmo. The 
purpose of this note is to bring forward an 

which, it seams to me, shows first that the limitation 
of quantum mechanics by the condition (1), if true, 
cannot be based on the explosions as derivable from 
the theory of the meson, and secondly, to throw some 
doubt on (1) itself as a limit to the correctness of 
quantum mechanics. 


(49)1. 
action (58a) in this contains terms which become 
very large when the momentum change of the meson 
becomes large compared to mo in a suitable Lorenz 
frame, These terms, which lead to explosions, are 
due as much to the transverse meson waves as to the 
longitudinal ones, even in the limit when the proton 
may be considered to be moving non-relativistically. 
Further, the critical momentum above which ex- 
plosions begin to appear becomes lower the smaller 
mo, and becomes vanishingly small when mo —> 0. 

On the other hand, the exact quantized equations o 
motion for the meson field derivable from tus H 
tontan (A (14) and (15), with the appropriate simpli- 
fications for a neutral meson), namely, 


a 3 2 
Gur = — C — Je Ux) +73 pE te 


ð m*o? 
7” =- U» +E ty 


go over ooniinuously inio the Marwel equations 
when m — 0. Bub one knows from electrodynamics 
that although there are circumstances in which the 
emission of a large number of quanta may be more 
probable than the emission of a single quantum, as in 
the so-called ‘infra-red catastrophe’, this in no way 
sete a limit to the accuracy of quantum mechanica and 
does not i ib with the caloulation of less probable 
processes by methods of perturbation theory. More- 
over, 1t is just those processes where the emission of 
a large number of quanta is very probable which 
can be calculated classically. 

In view of the above circumstances, we must oon- 
clude that the appearance of the fundamental length 
determined by the mass of the meson in the inter- 
action term in no way seta a limit to the accuracy 
of quantum mechanics. For example, in the oollision 
of two protons with energy very large compared to 
mo', the probability becomes large for the simultaneous 
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emission of a large number of mesons, which 
is the analogue of the ‘infra-red catastrophe’ for 
quanta of finite rest mass, and hence quantum 
mechanics is none the leas competent to deal wrth it. 
It can similarly be shown that we can caloulats the 
production of larga. explosions to a high degree of 
ally, that is, as non-quantized magnitu: i 
mesons satisfy Einstein-Bose statistics, the meson 
fleld becomes a classical one just in the case where 
we are dealing with a large number of mesons. 

Hence if a fundamental length ro exists which limite 
the applicability of present quantum mechanics to the 
cases satisfying (1), this length ro has nothing to do 
with the mass of the meson or the appearance of 
explosions. Quantum mechanics in its present form 
cannot be strictly valid since it leads to divergent 
results connected with the self-energies of point 
charges ; but these limitations are probably due to 
the fact that it is not the quantization of the correct 
olassioal equations for point charges, and not to the 
existence of a fundamental length ro. These equations 
have only recently been given by Dirac* and their 
quantization has not appeared. 

Accordingly, we might expect that very fast protons 
(or neutrons) would produce explosions consisting of 
mesons of momenta roughly mc, while mesons with 
energy much larger than the proton rest-energy 
would not do so, and their scattering by protons 
would also decrease with increasing energy, in 
anslogy with the Compton effect. 

It can be shown that the classical retarded, meson 
field and potentials due to the world line of a 
classically moving proton or neutron can be written 
as the sum of two parts. -The first part has exactly 
the form that the ocorresponding eleo tic 
quantities would have for a point charge and point 
dipole (represented by a six-veotor) moving along a 
classical world line, and does not contain the mass of 
the meson, The second part has no singularity at 
any pomt of space including the world line of the 
proton, and goes to zero as the mass of the meson 
m — 0. |The meson singularities are therefore 
identical with the electromagnetio singularities, and 
1t is possible to eliminate these to the same degree 
and in the same way as has been done by Diract for 
the electromagnetic field of a point charge. 

The detailed calculations will be published elsewhere. 

H. J. BHABHA. 
Gonville and Caius College, 


Cambridge. 
Deo. 17. 
1 Kemmer, Nature, 141, 116 (1 ; Proa. -Sı 196, 127 
{1o38 Franiin, Wer and Kamina, Proe. Hog’ Seo, 166, 
Bhabha, NATURE, 141, 117 (1088) ; . 300., 
aea, 038), referred to as A; ‘Yukawa, i 
and Proc. Phys. Math. Soo. Japan, 90, 310 (1988). 


Magnetism and the Maxwellian Theory 
I sm glad to see from Mr. Rollo Appleyard’s letter 
in NATURE of December 31 that he is seatiafled with 
my reply to his query concerning the-place of mag- 
netism in fundamental electrical theory. Of course 
there can be no question of “annihilating magnetic 
notions” in view of the existence and properties of 
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magnets; but, regards the under- 

standing of fundamental physical phenomena, mag- 
netiam appears to have played a part similar to that 
of money in economics—e useful link for facilitating 
exchange, but a source of unnecessary complexity 
and confusion in discussion. Since we can formulate 
the forces acting on moving electric cb directly 
from Ampére’s experiments withous mtroducing 
magnetism, and thereby dispense with the two 
stages of reasoning involved in Maxwell’s curl equa- 
tions, ib seams decidedly advantageous to do s0; 
and if a magnetic fleld is merely a translationally 
moving electric field, as the ftux-cutting ‘principle 
suggests, it seems superfluous to regard it as a 

te entity. 5 

t we have hitherto called an electromagnetic 
wave is simply a wave of electric force and displace- 
ment, or electric wave, corresponding to the pressure 
and di in an acoustic wave ; and the dualistic 
concept of two waves of electric and magnetic force 
im i planes is a superfiuous complication. 
The io forces between stationary charged 
bodies and the ion of electric waves can be 


term in my equation: E, = zis [V'[V¢]], has no 


meaning unless the veloorties V and V’ are defined 
with respect to a basic framework or medium. This 
term is in with Maxwell’s treatment of 
moving charged surfaces (‘‘Treatise”’, 2, xix, § 769); 
with Ampére’s experiments ; with the flux- 


cubting equa 
February 5, 1988. These equati 
x[VE], and E = — [VB] = — p [FB], spp 
to be the true fundamental equations if the 
magnetic link is employed, and lead to the relation 
EY = xu V'H for an isotropic dielectric medium if 
that link is eliminated; but it is evident that they also 
have no meaning for space unless V is defined relatively 
to a basio framework or medium ce a apea 
ioture of electric wave propagation which arises 

them is so clear and convincing as to leave no 
room for doubt that electrio waves, including light, 
are undulatory electric displacements in & basio 
medium or ether which has the properties of & 
dielectric. I believe that this will be acknowledged 
in due course, and that the classic theories and 

of Newton, Faraday and Maxwell will be 
restored to their rightful eminence. - 
O. V. DaysDaLa. 

The Athensum. 

Jan. 5. 
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Ultra-violet Absorption Spectrum and Chemical Re- 
activity of some Substituted g9-Vinyl-Phenanthrenes 
Tum direct conjugation between two aromatic 
nuclei or between an. aromatic nucleus and an olefinic 
double bend, itself in the spectrum: diffuse 
bands appear instead of the sharp ones and at higher 
wave-lengths (diphenyl’, di-c-naphthyl', styrene’, 
eto.). It is therefore worth reporting that 9,9’- 
diphenanthryl (1), although having & system of two 
conjugated olefinic double bonds, exhibits a 
which is practically identical with that of phenan- 
threne (two regions of a ion t i 
diffuse bands between 2700 and 3000 A., and 
bands at higher concentrations, bétween 8000 
8500 A.). The same is true for 9-cyclohexenyl- 
phenanthrene (1m), which does not behave spectro- 
sodpically analogously to styrene. 


I es fani 
It is imteresting that the two hydrocarbons, 
according to E. and F. Bergmann’, do not show any 
‘dienio’ activity, for example, towards maleic enhy- 
between thi 


dride. If there really is a parellel this 
inactivity and the spectral behaviour, one would 


. expect that for a substance analogous to (1), bub 


having an active conjugation, the spectrum should 
show the above-quoted characteristic features. This 
is actually the case: 9-cyclopentenyi-phenanthrene 
(mr), which easily combines with maleic anhydride, 
has fewer and markedly more diffuse bands than 
e, ab the same time shifted towards the 
visible part of the a 
A detailed description of our results and a report 
on other cases of such an unusual coincidence will 
be given elsewhere. 


Institute of Physical Ohamiatey: 
University, Lidge. 


Vioron H»waei. 


Daniel Sieff Research Institute, 
Rehovoth, Palestine. 
Deo. 25. 
1 Pestemer and Mayer-Pitech, Menatahafts, . Titeboa , 
O.R. Acad. Soi., 190, 458 dasa. 70; 10 Gn 


*Pestemer and » a 113 (1082) B and 
r T. en e ince GOD. š : 


"Ley and Y. £. phys. 31 0). Ley and 
l Ditag, Dar: dear ham, Get a isk (Sosa) Plena 
Maar ee Te ded Holman elles, Non a 
RCE H., abd Borgmann, Eo Aes Ghas 500., S 1441 


Atomic Lines in the Auroral Spectrum 
Prov. L. VaGARD’s recent note! on the atomic 
lines in. the auroral spectrum calls for some oom: 
ments. While it is true that the presence of the 
Vegard-Kaplan bands in auroral was firsi 
observed and interpreted by Vegard, R. Bernarc 
reported an auroral spectrum in which these bands 
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and the 8,470 line were unusually strong in oom- 
parison with the rest of the spectrum. The remark- 
able resemblance between this auroral spectrum and 
the Peera Srey, spectrum diesoyarod by 
me led Bernard to ee ee 


Foren imporant now observation in rooguiiog this 


"Tt must bo pointed owt that Vogard'a interpretation ; 
is very 


of this 3,470 radiation as a nitrogen 
difficult to understand. As support for this inter- 
pretation, Vegard cites the fact that other bands of 
the progreasion £ P.G. (8-n) appear in the auroral 
. These other bands should be much more 


intense, however, than the band 8469 (8-4), whereas - 


in Vegard’s own auroral spectra the 3469 band is 
the most intense of the three bands 3285 (8-8), 
3671 (3—5) and the 8469 band. An examination of 
any laboratory source of this system will show im- 
mediately that this discrepancy will rule out Vegard’s 
Se Soe ea 
Bernard. band at 3469 is stronger 
than the 3500 band in the same sequance. In the 
discharge spectra that 
hotograpbed by me during the last 
decade, I have never observed such a large enhance- 
ey OF te bana oe ee 
a cere appears, therefore, that the greater 
the radiation at 3470 is due to the *P—49 
fine, sud ly 6 Gee al aso tee 8-2 
I have also obtamed some new spectra which 
to settle this question. Several 


grees na) ie 50 serene had Wn er lene tee thr an’ 


intense as the strongest second-positive band. This 
new leaves no question in my mind as 
to the radiation around 8470 is a band, or a 
new line, and it also adds heavily to the evidence 
which favours both Bernard’s identification as well 
as my proposal that the line is the transition *P—48 
in atomic nitrogen. 

Departmente of Physics Physics and 

a ine of Galt own ob Loe Angele 


1 Vegard, L., Naruxn, 148, 670 (1938). 
"Kaplan, J., Pwb. Asr. See, Pac, €2, 257 (1935). 


JOSHPEH KAPLAN. 


Photo-sensitive Titanium Dioxide 
ATTENTION has already been directed to the 
reversible darkening in daylight exhibited by same 
varieties of commercial titanium dioxide’. Mechan- 
isms for this darkening were suggested and the 

ility that the phenomenon is connected with 
iron present as an impt in the titania was borne 
in mind. Titanium contaminated by iron, 
hich sows rapid revere conn davis 


has been by the following simple process. 

Titanium c is mixed with an aqueous solu- 
tion i E elie ani a 
by weight of fe,0, to 100 parte by weight of TiO» 
The mrxture is evaporated to dryness. The residue 
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is ground for a few minutes and then calcined, for 
of 1,000° 0. 


P, trace ; Pb, minute trace, practically 0; Sb, alight 
trace ; Si, heavy trace ; Sn, minute trace. Elements 


with negative result: Al, As, B, Ba 
Sa ly; lines masked), Be, Bi, Cd, Oo, Cr, Cu, 
K, Li, Mg, Mn, Mo, Ni, Sr, Th, Tl, V, W, Zn, Zr. 


schedules is nob necessary to obtain 

Sone ee ee 
then iron, used as oontaminatora, give rise to photo- 
to give a fuller account of the subject 
of this communication, and of related matters, at a 
later date in the Transactions of the British Ooramio 


Sooiety. 
W. O. WOLLABON. 


De of Pottery, 
North Sa Mendahire Technical College, 
- Stoke-on-Trent. 


Jan. 16, 
1 Wilhameon, W. O., NATURE, 148, 288 (August 7, 1987). 


Migration of Barium on Molybdenum 
Ix a previous letter! we ståted that no evidence 
had been obtained for the surface migration of barium 
over nickel or Meee bien We have recently published 
these results? in detail, together with the results of 
the bebaviour of thorium on tungsten. 





(8) 

(a) DTLAL DAPOSIT OF BARIUM OVER PART OF 

WEN SURFACE. (b) COMPLETE MIGRATION AROUND 
WEE AFTHE 20 HOURS aT 1010° K. 


The electron microscope described for round, wires 
has been used to study the behaviour of barium on 
molybdenum. It has been found that over the 
temperature range of approximately 1,000°-1,050° K., 
barium migrates uniformly over molybdenum. Below 
1,000° K. no movement occurs, and above 1,050° K. 
evaporation of barium takes place very rapidly. 
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end of a ron at 1,010° K., with barium on molybdenum. 
It will be noted that the appearance of the migrated 
layer is similar to that which we have already shown 
for thorium. : 

M. BENJAMIN. 

R. O. JENKINS. 


Research Staff of the M-O. Valve Co., Ltd.. 
G.E.C. Research Laboratories, 
Wembley. 

Jan. 11. 


1 WAaTcmn, 140, 152 (1087). 
' Pki. Mag., 28, Deo. 1038. 


Structure of Proteins 

Wa have natarally followed with much interest 
recent developments in the ‘oyolol’ hypothesis and 
the structure of the globular proteins'!; but among 
other things we find difficulty in’ correlating the 
folowing two statements, presumably arrived at by 
applying the same theory to the same facts: (1) “The 
properties of proteins shown by our experiments 
seam to be in accord with the view that the protein 
“monolayer is a two-dimensional: network held to- 
gether by strong elastic springs and are not in acoord 
with a structure consisting of po ide chains”? ; 
(2) “This we interpret to mean that, in the formation 
of monolayers, some or all of the cyclol bonds are 


opened, few or none of the peptide links being broken, 
so that protein monolayers consist of po tide 
chains partially or wholly i This 


type of structure explains many of their striking 
characteristics: for example, ‘viscosity, elasticity, 
eta.’’8 

Woe ourselves, in view of so much evidence to the 
contrary, have all al felt that inference (1) was 
soarcely justified ; and in fact we-have demonstrated 
experimentally, by direct t and X-ray 
and optical examination‘, that egg albumin mono- 
layers ited by the Blodgett-Langmuir technique 
do i consist of polypeptide chains; but since 
no references are given and no reason for the 
of view from statement (1) to statement (2), it would 
be helpful to be informed more fully. 
W. T. Asrsury. 
FrLormxos O. BELL. 





Textile Physics Laboratory, 
University of Leeds. 


h, D. ML, NATUS, 148, 581 ; 


an (ga); Can 

a, (ins "Bema Ie D ones 
J. ML, Nirva, 143, 75 (1989). 

3 , L, Sobecfer, V. J., and Wrinsh, D. 


‘Astbury, W. T 


a F. O., Gorter, end Van Ormondé, J. 
Katons, 148, Fert a 


Taa facta, which Astbury and Bell ask for, that 
have led me to believe that the gee ata 
globular tein on water involves this 

of a ral cane molecule into polypeptide chains 
‘without open ends, were given E a e are 
lecture on July 1, 1938, ab the Cold Spring Harbor 
and m the discussion of Dr. Wrinch’s paper on June 
30. Dr. Astbury attended these lectures. The lectures 
and discussions have been published in the Oold 
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Sprmg Harbor Symposia on Quantitative Biology, 
vol. 6. 

The reasons for the opinion were based upon 
studies of the viscosities, mechanical properties and 
solubilities of protem monolayers and a comparison 
GAH reale oranal witli enla of eoveral 
well-recognized long-chain polymers. The fibrous 
structure that can be developed by shear or by 
unilateral compression in monolayers of albumin, 
edestin and urease were described given as 
additional evidence of the presence of chains in the 
monolayers. These facts were obtained and the 
lecture was delivered long after the publication of 
the “first statement” which Astbury and Bell object . 
to, but befare the lication of the paper by Astbury, 
Bell, Gorter and Van Ormondt. 

S Ieva LANGMUIR. 


, Bluffing by Eclipse Prediction 

Tas communication by Prof. W. A. Osborne! has 
the effect of opening up the question whether the 
eclipse of the sun mentioned by Anna Comnena may 
be included in ‘historical eclipses’. It is interesting 
to be able to state that her record seems to be quite 
sound. There was a total eclipse visible at Con- 
stantmople on February 16, 1086. 

Most of us have obtained the small amount of 
knowledge’ we have about the and his 
daughter from the Waverley novel, ant Robert 
of Paris”. Soott for some reason chooses to desaribe 
the lady as being twenty-seven years of age, but he 
must have known that really her age was only four- 
teen years, at the time of the story, when the crusaders 
passed through Constantinople. He gives us a very 
delightful picture of the daughter reading a newly 
written chapter of her book to her father for his 
advice and approval; but here in he must have 
been equally well informed of the fact that she wrote 
the work after the emperor’s death, when she had 
taken up her residence in a convent. Now we can 
all say that she must have had access to reliable 
records, which enabled her to state with assurance 
that “the whole [of the sun’s] disk was darkened”. 
Usually when & solar eclipse is mentioned by these 
early writers, the words used are so vague that it 
is impossible to say whether the eclipse was central 
or partial at any given locality. In the circumstances, 
some- words of congratulation seam to be due to 
Anna Oomnens and to the authorities who compiled 
the records from which she derived her information. 
‘The total phase occurred at Constantinople about 
4.12 p.m. local mean time. The track of the shadow 


. from the Afgean to the Black Sea seems to be as 


follows : s 
Longitude Latitade 
24° t7 © 30° 84’ N 
27 17 41° 8’ N. 
317 E. r yN. 
u oL r 8 N. 


in “L'Art dé Vérifier les Dates”, 
culations are my own. 


116 Western Road, 
Christchurch, N.1, 
New Zealand. 
Deo. 80. 


1 NATURE, 148, 887 (1938). oe 
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' BIOCHEMISTRY 


Coupling between Pyruvic Acid D 
and Adenylic Acid Phosphorylation 

A Naw ooupling of oxidoreduction and phosphoryia- 
tion, with thiamm’ (vitamin B,) pyrophosphate as a 
link of the reaction chain, was found with dry 
reparations of Bacterium Delbritobii (Acidijicans 
). Phosphorylation of added adenylic 
acid, occurs when 


a suspension of certain bacterial prepare- 
tions, containing very little adenylpyrophosphatase, 
is shaken with air in the presence of pyruvic and 
adenylic acid, the oxygen consumption is sccom- 
panied by disappearance of inorganic phosphate. 

















Se oro fer an bon 
a 
an: pyravais (0) + 40. = = acctate + OO, + H0. 


The organic phosphate formed, is split 
by seven minutes hydrolysis with normal 
chlorio acid (see second line of Table 1). Simoe tests 
opty sia Edad Saare E era e 


with the dried bacteria, but can be developed 
addition of riboflavin’. ithe ayaa lene) diate. 
tion to be a fermentation-like reaction with pyruvic 
acid, — io dehydrogenase as reductant, i 
acid latio dehydrogenase as oxidant flavin 
acting as hydrogen carrier between the two enzymatic 
systems. The reductant is the same both in aerobio 
dehydrogenation and in anaerobic dismutation of 
yruvio acid. The oxidantes, however, are different, 
Bolg in the first case and pyruvic acid-lactio 
dehydrogenase in the second. 

It @ from the anaerobio experiment shown 
-in Table 2 that the dismutative reaction also gives 
re err 


_ Table 2 








wi qustion | pyruvate (LO) 4 pyran natal iae t bora = 


Since the coupling takes place anaerobically as 
well as aerobically, 1t should be independent of the 


tion of thiamin pyrophosphate. In this connexion, 
it must be considered that inorganio phosphate is an 
indispensable component of the pyruvic acid dehydro- 
genation system!. A very close resemblance might 
exist between the function of the pyridine nucleotide 
in the coupling reaction in fermentation, analysed 
by Meyerhof’ and by Needham‘ in detail, and the 
function of the thiazole derivative in our reaction’. 


function of thiamin in the living ocell. A new source 
of phosphorylation energy appears which can be 
utilized both aerobically and possibly anaerobically. 
The akslatal cinels end 45,6 sull-arester extent tne 
heart muscle are probably supplied with energy from 
this source. It is well known that heart failure is one 
sgl roe gehts er a gear 

and, acoording to Birch and Mapson’, the inability 
of the heart to dispose of free adenylio acid is the 


aged ee ee 
OT GHA Es homes vain een aba als 
Sachs Plotx Foundation for the aid given to this 
work. St aay br lei a A / cae 


1Lipmann, Murymologia, 4, 65 (1937). 

"Tiya een aaa aaa PRISL Congress, Zurtoh, 1988, Der., 
* Meyerhof, Ohimeyer and Mohle, Diochem. Z., 297, 00 (1933). 

1 Needham and Lu, Diockem. J., 38, 2040 (1938). 

? Lipmann and Pertmnann, J. Amer. Chom. Sec., 00, 2575 (1033), 
‘Bes review by Wiliams and Spies, ‘Vitamin B,”, New York (1938), 
’ Biroh and Mapson, MAYURE, 188, 27 (1986). 

* Kalkar, NATURE, 148, 871 (1938). 


Effect of Nicotinic Acid Deficiency on the Coxymase 
Content of Tissues 
Ir is now well recognized, largely through the 
efforts of the Kuler and Warburg laboratories, that 
nicotinic acid, amide is a constituent of both coenzyme 
I and coenzyme IT. Since these have 
such an i role in the metabolic proceases of 
the body, it is of decided importance to more 
information their physiology. A good 
deal has been learned from studies with synthetic 
enzyme systems in which these ooenzymes are 
involved. The tn vivo approach has bean attampted 
by the Euler group. They have confined themselves 
to rata as the animals and, have en- - 
countered many obstacles in their work, since it 
has been very difficult to demonstrate a clear-cut 
deficiency in the rat of the coenzymes or of any of 
their possible precursors. Recently, however, 
Etvehfem and oo-workers! have demonstrated a 
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definite nicotinic acid deficiency in the dog, and 
Dr. H. Ohick æ al.*+have made similar observations an 
the pig. We bavo thus been enabled to work with two 
different species in which a definite nicotmic acid 
deficiency is relatively easy to produce. 

Our first approach was an attempt to demonstrate 
@ decrease in the coxymase content of the blood of 
dogs deficient in nicotinic acid. The cozymase was 
determined by Euler's method’, and every analysis 
was strictly controlled with blood from a normal 
animal. In no case were we able to find any differences 
between the coxymase content of the bloods- drawn 
before and after nicotinic acid therapy. Similar 
resulta were obtained by analyses on the blood of 
deficient pigs. 

Our next approach was the coxymase analysis of 
the brain, liver, kidney and muscle of two pigs and 
ane dog, all showing a definite nicotinic acid deficiency. 
These were also controlled by for 
peekaa hee ince Ae 
diet plus nicotinic acid. The following results were 
obtained : 

(a) There was no decrease in the coxymase contents 
of either the brain or kidney 

(b) The livers of thé ‘detalond anA Ad a 
decrease of about one hundred per cent, while the 
muscles showed a decrease of so high as one thousand 
per cent, in their corymase content. 





The values agree with those found by 
Ochoa‘ for rabbit muscle. 

The calculated nicotinic acid amide values are of 
necessity minimal since the coxymase determination 
includes neither the free acid or amide, nor coenzyme 
If. The above values for the amide agree in a general 
way with the nicotinic acid equivalence obtained by 
bio-assay on the same tissues’, and also with those 
from actual isolation when expected losses are taken 
into consideration+®. Karrer’, on the other hand, 
reports values for nicotinic acid amide which are so 
low that they cannot begm to account for the 
coxymase alone which is present in the tissues. 

It is evident that the coxymase content of the 


J). 
Ml, 1170 (1938). 
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Inactivation of Progesterone in the Organism 
Soma years ago, I was able to demonstrate that 
cetrone which had been administered to the organism 
very soon became inactive!. Mature mice or infantile 
rats were Injected subcutaneously with large doses 
of castrone (up to 40,000 M.U.). Three to seventy-two 
hours after administration of the hormone the 
animals were killed, cut into small pieces and ex- 
tracted ín toto with an organic solvent. It was 
apparent that even after a short time, only 
very insignificant amounta of the hormone (about 
re per cent) could be detected. There 
indeed, always a certain quantity of active hormone, 
sufficient to produce cestrus ; but theyuestion whether 


activated again, could not be decided. Œstrone is 
inactivated in the liver, probably by means of an 


only in warm-blooded, but also in oold-blooded 
animals and in planta as well. 

Similar experiments have now been carried oub 
by means of progesterone. For each experiment (pro- 
geetine of Organon-Oss was used) two infantile rats 
a nee 
rabbit units) respectively of ņ (An 
infansile vad: tolacstes al ihe: moet. 8-6 tage. of 
progesterone.) Forty-eight hours after hormonal 
treatment the rate were killed, cut into small pieces 
ane Erne Dadap: tho for, until a fe mash of 

tissue resulted. To begin with, this mash was ex- 
tracted with acetone for some days at room tem- 
perature until a fine dry powder was obtained. This 
was then thoroughly extracted with alcohol and ether 
for twenty hours in a Soxhlet. All the residue was 
collected (acetone, ether and alcohol) and only that 
which was soluble in absolute alcohol was used. 
was dissolved in 10 0.0. of oil (solation A) and 


Sape in 
which the rabbits were given 2 0.0. of the oily 
solution A during the course of five days. On the 


-fourteenth day the animals were killed and the 


uterus subjected to histological examination. The 
presence of the desidual transformation of the uterine 
mucose proves that at least 1 rabbit unit (= 1 mgm.) 
paca isan e nage The 

having been set 5 mgm., the results furnished 
Feud or a motes bck sae progesterone 
which had been administered is still present in the 
bodies of the rate. 











: (a) t 6 and 12 hours after 
the administration of progesterone ab least 20 per 
cent of the hormone could be detected in the organ- 
iem; (b) that 24 hours after the administration of 
the hormone the decidual reaction was inadequate, 
that is, scarcely 20 per cent was still present ; 
(e) thah Aa hates after the adsniniarration of the 
hormone the decidual reaction was negative and that 
there was, therefore, no longer 20 per oent. 
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Although the progesterone reaction, that is, the 
decidual transformation of the uterine mucosa, does 
not occur until about 100 hours have elapsed, even 
after 48 hours the hormone is no longer present in 
sn active form. In this respect, progesterone is 
similar qualitatively to ceetrone. ivation of 
a@etrone, however, occurs much more rapidly and 
much more intensely than that of progesterone. 

Oontrol i were set up to prove that, 
with the help of the extractrve method, progesterone 
which had been added tq the mash could again be 
proved quantitatively. 

BHERNHARD ZONDEHKX. 


Obstetrical-Gyntscological Department, 
Rothschild Hadaseah-Hospital, 
Jerusalem. 
Deo. 8. 
Tee ise 987, 356 gao Samas Arok Physiol, 
rordenappeme Second edition (Verma: Springer, ), Pp. 


Determination of rH in Endocrine Extracts of a 
Protein Nature 

Wa have begun to study systematically extracts 
of endocrine glands containing hormones of a protein 
nature, ially extracts of the anterior pituitary 
lobe ( ) of cattle. For technical reasons very 
dilute extracts were used: 1 gm. of the dry powder, 
previously kept tn vacuo, was shaken for 4 hours with 
20 ml. of a 0:0001 N NH,Cl solution and then 
filtered. The pH of the filtrate was at about 6-2. 

Search was made for reducible in the 
Sepeeregee ss reduction potentials were measured 

means of Heyrovaky’s polarographic apparatus 
with the dropping mercury cathode. All measure- 
ments were made with a voltage of 3 volte across 
the potentiometer. Before each experiment a stream 
of electrolytic hydrogen, thoroughly purified, 
bubbled through the solution. The sensitivity used 
was generally 1/50 and 1/100 of the total sensitivity 
of the galvanometer. 

We show first the current voltage curve obtained 
with an extract of powdered ALH, showing three steps 
corresponding with three reducible substances (groups), 
having well-defined reduction potentials: rH, = 
— 0:23 volte, rH, = — 1:00 volts, rH, = — 1-65 
volta. The second decimal figure has no great 

08. 

These three steps did not appear when the powder 
had not been kept òn vacuo; they pees gra 
gradually as the extract was made more more 
alkaline, and letely at pH 9-9. These substances 
(groups) are soluble in ether and im acetone. . We 
were able to repeat these resulta with powders made 
from different freah or frozen glands or kept 
for a time under acetone and also with different 
extracts prepared from the same gland. 

Next, we wished to establish whether the three 
rH values with different anterior 
pituitary hormones. We first examined several 
purified commercial preparations. One of them had, 
as shown by testa on guinee pigs and rate, a thyreo- 
tropic and a gonadotropic action. This ion, 
diluted with 0-0001 N NECI, Prose a 
potentials at rH = — 0-28 v. and rH = — 1-65 v., 
and therefore with rH, and rH, of the 
total extract of the powdered ALH. Another pre- 
paration showed in our own tests a gonadotropic action, 
but no signs of thyreotropio ivity, as determined 
by the usual guinea pig method. is preparation 
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showed rH = — 0-28 v. and sometimes rH = — 1-00 
v. and therefore corresponded with rH, and rH, of 
the total extract. 

Finally, we ourselves prepared extracts from the 
powdered ALH. One extract showed a gonadotropio 


action, but no definite thyreotropio effect or only 
very little. It had a reduction potential of rH = 
— 0°28 v. only. 


Another extract by us showed some 


thyreotropic but no gonadotropic action and a re- 
duction potential of rH = — 1-65 v.; it therefore 
corresponded with rH, of the total extract. 














» —15 —-18 


CUBRENT VOLTAGE OURVE OF A TOTAL EXTRACT OF 
POWDERED ALH. Axsomea: VOLTAGE, OME DIVI- 
SION = —(Q-15 VOLTS. OBDINATH: INTENSITY OF 
THE OUBRANT. UPreR OORVE: MSMNErrIvITY 1/50 
(Osporats: laoc. = 2 x 107 awe.). LOWER OUSVA 
smsarriviry 1/100 Sart ale l am. = 1 x 107 


Bo 


We were not able to find these two substances 
rH = — 0-28 v. and rH = — 1-65 v.) in extracts 
rom other glands. There are, of course, reducible 
substances in such extracts; thus we found im some 
extracts from freshly powdered ovaries from 
cows rH values of — 0-17 v. and — 1-85 v., but never 
values of — 0:23 v. or — 1:65 v. 

The substance (or group of substances) character- 
ized by rH = — 1-00 v., the rH, of the total extract 
of the powdered ALH, described above, was also 
found in extracts of the pituitary posterior lobe, 
whether these extracts had both a ive and 
an oxytocic effect, or only either of these effects alone. 

We conclude from these experiments that in extracts 
from the freshly prepared powdered anterior lobe of 
the pituitary the gonadotropic hormone is always 
accompanied, by a reducible group of rH = — 0:28 v. 
and the thyreotropio hormone by a reducible group 
of rH = — 1-65 v. Gonadotropic hormone prepared 
from urine of pregnant women does not contain this 
reducible group having an rH of — 0-28 v. The 
physiological significance of these two specific reducible 
substances (groups) remains still to be investigated. 
P} logical De A H. Hanpovaxy. 

Uni 3 an 
Ghent. 
Laboratoires Belges 
d’applications biologiques, 
‘Brussels. 

Dee. 7. 


L. Havas. 


-21 
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Trimethylamine Formation in Relation to the Viable 
Bacterial Population of Spoiling Fish Muscle 
Ix view of the recent communication in NATURE on 
this subject!, the folowing commente may be of 
interest. 
Experiments with haddocks stowed in ice? have 
shown that there is no close correlation between the 
viable count and the trimethylamine content of the 


flesh. Indeed, the content of dimethylamine, also ' 


organisms are 
empirical fact remains that in haddocks stowed: in 
ioe—the usual industrial preservative—the increase 
in content of tri has always been found 
to follow the organoleptic phases of spoilage in a 
sufficiently consistent way to render the amount of_ 
this substance ta useful index of the extent 
of spoilagé. It would seem that, as Dr. Tarr suggests 
may be the case, the proportion of trimethylamine- 


of definite 

Finally, whilst it is reasonable to assume, until 
the is proved, that the flora of the external 
surfaces of all sea fish is much the same, it has been 
found that spoilage may pursue different courses in 
different species. Thus in the dogfish the contents 
of diamine and triamine never rise during stowage in 
ice to the extent that might be expected from the 
much larger amount of oxide present as compared 
with the haddock. Indeed, diamine is present only 
in traces during stowage for thirty days; whilst the 
amount of triamine is only of the same order as that 
` found under similar conditions in the haddock. The 
explanation of these resulta may be that the 
amount of ammonia formed from urea, present m 
much larger amounts in the dogfish than in the 
haddock, causes the trimethylamine oxidé reducers to 
be by other bacteria. Certainly it has 
been. noticed that after stowage the flora of the dog- 
fish is considerably restricted in types as compared: 
with that of the haddock, _ 

In this connexion, it is of interest that Dr. Tarr’s” 
work, as rted?, was done with smoked fish, smce 
it is bable that the constituents of smoke effect 
oide le alteration in the original flora of tbe fish. 

Jamas M. Suswan. 

Torry Research Station, i 

Aberdeen. Jan. 19. 
i Tam, H. L A, Naroa, 148, 1078 (1088). j 

Boney. 78 (last ; : i 


Determination of Uronic Groups in Polysaccharides 
Unomto groupings occurring in polysaccharides are 
determined by measuring the evolution of 
carbon dioxide on heating with 12 cent hydro- 
ebloric acid. Campbell, Hirst Young? have 
pointed out that a amall amount of carbon dioxide 
is liberated under these conditions from a number 


lamine-forming bacteria is - 
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the degradation of polyuronides was reported by 
Norman and Martin’. In an investigation of plant 
celluloses carried out two to three years ago at 
the Rothamsted Experimental Station, it was sought 
to-establish whether the car demonstrably 
Pe ee ea ields of carbon 
ioxide of the order of 0-2-0-8 per cent were oon- 
sidered to be unreliable for the reason just given, 
and accordingly recourse was had to the determina- 
tion of the rate of evolution of carbon dioxide from 
such substances under standard conditions im the 
hope that this might be employed for demonstratng 
the presence or absence of uronic groups. No absolute 
value is involved Inasmuch as it is the rate of absorp- 
tion that is measured, and this is in part a character- 
istio of the size of apparatus in relation to the sample, 
the air stream, and absorbing device employed. The 
oil bath temperature was maintained at 140°, and 
a constant rate of aeration secured. The distillation 
was not carried out in an atmosphere of nitrogen ; 
nevertheless the total yields of carbon dioxide from 

substances were not higher than those given by 


in the first hour, every fifteen minutes in the second 
hour, and thereafter at thirty-minute intervals. 
The rate of evolution of carbon dioxide from 


f 


peak 
minutes from time of reaching the boil. By the 
end of the first hour, slightly leas than 50 per oent 
of the total carbon dioxide ‘yield wae collected. The 
only sugére exhibiting a, peak in carbon. dioxide 
fructose sucrose, and in these 
the maximum ooourred earlier, between 10 and 


maximum was obtained with glucose, from whi 
darbon dioxide was liberated only slowly. Evolution 
was hi in the second hour of boiling than the 
first, and the peak, which was ill-defined, appeared 
to ocour at about 75 minutes. By the end of the first 
hour only about 15 per cent of the total carbon 
dioxide yield was obtained. The total yield was, in 
fact, difficult to establish since small quantities can- 
tinued to be evolved for many hours. 

The curve obtained for rice starch was of the same 
bi ery that for ghucose, but that for cotton cellulose 

ited a peak in the neighbourhood of 80 minutes 
followed by a steady but not abrupt fall. This was 
more marked in a sample of Canadian cellulose 
(not dried), which showed a Soona Bat smaller 
maximum at about 75 minutes, The nature of the 
curves was such as to suggest that they combined 
the effect of the uronic grouping in giving an early 
peak, and that of the hexose material in providing 
a longer and more steady evolution of carbon dioxide. 
Such a procedure may therefore be belpful in pointing 
to the probable of uronio groups in poly- 
saccharides, when small quantities only are present. 
In addition, the total carbon dioxide evolution from a 
number of plant celluloses was determined. 
PAROENTAGE CARPO DIOXIDE NYOLYED FROM CERTAIN UARBO- 
HYDRATES. 


Celinioses from : 
Goose 0-19 Wheat straw 0-30 
Fructose 0-60 Bye grass 0-31 
Suarase 0-84 Oar sa a. 0M 
Bice starch 0-20 Canadian spruce 0-41 
Potato starch 0-20 Jute sa -. 0-78 
Ootton 1-29 n AA oe 0-20 
Tsparto 0-16 hemp 0-05 
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In support of the conclusion that the presence of 
uronic could be inferred from the rate of 
evolution of carbon dioxide, it was farther established 


ee ee See Kare ot eee ae 


ae ee e o dioxide, 
that mild acid and alkaline treatments effected a 


reduction in carbon dioxide yield out of all proportion 
to lows of weight. The following figures were obtained 
for Canadian spruce cellulose (carbon dioxide 
yield = 0:41 per cent). 

(1) Residue after extraction with hot 5 per cent 
sulphuric acid for 1 hour, 87-34 per cent; carbon 
dioxide yield, 0-26 per cent. 

(2) Residue efter extraction with cold 4 per cent 


caustic soda for 2 hours, 86:40 per cent; carbon 
dioxide yield, 0-28 per cant. . 
Carbon dioxide yield on basis from 


(1) = 0-22 per cent. Carbon dioxide yield on original 
basis from (2) = 0-20 per cent. 
While no quantitative si in terms of 
uronic content oan be attached to very small yields 
of carbon dioxide from polysaccharides, the develop- 
ment of the outlined above may permit 
of the demonstration of the of uronic group- 
ings with a reasonable degree of certainty. 


Agronomy t A. Q. Nomas. 
Iowa State Gollage, 


Ames, Iowa. 
Dec. 30. 
* Campbell W. G. Hist, N. L, and Young, G. T., NaTuxm, 148, 
* Noman, A. G., and Martin, J. T., Bteckem. /., 94, 649 (1930). 


- A Rapid Visual Test for Vitamin A Deficiency 

A RAPID visual test for vitamin A deficiency has 
been described by and Wilkinson’, by 
Haines’, and recen by Pett?. In this ,method 
the patient 1s first to view a strong light (of 
intenaity I), for a standard time T. Then this light 
is suddenly switched off and the time # required to 
bios valna of in takan stadia A An excessively 

value of ¢ is taken to indicate abnormality. 

or the past six months I have been studying this 
Senedd vee of aes ee E 
which will : (a) give maximum discrimination between 
normals and abnormals; (b) be applicable to un- 
educated, people and children ; (c) be capable of being 
rapidly carried out by an unskilled observer. 

most i + difficulty is due to the fact 
that the time è can be largely influenced by factors 
such as in , education and nervousness, as 
well as by vitamin A de 

From my results it appears that : (a) if the in- 
tensity I is greater than about 100 foot-candlea, the 
patient closes the eyes or is troubled with after- 
‘Image ; (b) to bring the eye to a definite state and 
to give maximum disoriminstion, T' must be at least 
150 seconds. 

Since same time must be spent in making the patient 
accustomed to the apparatus, I do not think that a 
reliable indication can be obtained in leas than five 
minutes. At present I make three tests with values 
of T at 80, 60, 150 sec. respectively, the total 
time being 7 minutes. The first two serve to make the 
patient accustamed to the apparatos. Also an 
abnormal, in addition’to showing a long time (t) on 
the last teat, usually shows a considerable difference 
between the second and third testa. Unintelligent 
or nervous normals, on the other hand, may improve 
between the second and third testa. 
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tient has to say which of four letters he 

nscn ON T, X). Tho letters are about two inches 
Te ead ace Finrod nee 18 ce. Objecte of 
similar size are used for children and illiterates, so 
that ordinary errors of vision do not affect the result. 
This work is being continued by Miss E. J. Power- 
Steele, by whom the detailed results will be published. 


Trinity College, R. W. Drronsurn. 
Dublin. i 
1 Lancet, 1, 905 (April 16, 1988). 


" Trans. Oplth. Sec., 57, Part 1 (1038). 
* NATURE, 148, 28 (1930). 


A Specific Factor in Extracts of the Choroid Plexus In- 
fluencing the Permeability of the Myelencephalic Roof 

Wa have shown in earlier that in 
chick embryos the spread of cerebrospinal fluid from 
the neural canal to the periaxial speces is coincident 
with the development of the choroid plexuses, and 
that in rabbit, rat and guinea spray Birnie 
Garcbral poread GF serlincominal Tid induced 
when & ic seline solution is injected into 
the blood stream only after the choroid plexuses are 
djfferentiated*. 

In recent experiments we have shown that extracts 
of‘the choroid plexus of the rabbit, dog, cow, sheep 
and guinea pig contain a factor which has the follow- 


za k a a S 

a degree commensurate with that of the spreading 
e isolated, fram mammalian testis by MoOlean® 
and investigated by Hoffman and Duran-Reynals, 
Claude and Duran- and others. 

(2) It is species specific, that is, the choroid plexus 
extract of rabbit gives in the rabbit a much wider 
dermal spread than the choroid plexus extracts of 
cow, sheep and dog; the choroid plexus extract of 
the dog Foduoe iws moet extensive aprod in th mbe ne 

(3) Stalo extracts are usually 
fresh extracts. 

(4) By injecting chioken choroid plexus extract 
into the central canal of the nervous system we were 
able to anticipate the peri-pariaxial spread of cerebro- 
spinal fluid. In non-injected chick embryos, the first 
extra-cerebral spread of fluid is seen at 7 days 
through the anterior membranous area of the myelen- 
cephalic roof, coincident with the development of the 
choroid plexus in the lateral and third ventricles. 
In injected chick embryos there was a quite marked 
extra-cerebral spread at five days, that is, two days 
earlier than the appearance of the choroid plexus, 
and a slight spread was observed in four-day embryos. 
Cow choroid plexus and ‘rabbit testis extracts in- 
creased the permeability of the membranous areas 
but slightly and ‘at a much later stage (54 days). 


These suggest that a primary function 
of the ular epithelium of the choroid plexus 
is to ela te a factor which renders permeable the 


membranous areas of the myelencephalic roof and 
thus initiates the extra-cerebral escape of the fluid 
from the central canal. 

We have found recently that extracts of the ciliary 
body contain a similar factor, an observa- 


tion which might on the etiology of senile 
of Medicine, Hmæry Coney 
University of Liverpool. SARAH Davies 
Jan. 10. 
1 Cohen, H, and Davies, £., J. Anat., OB, 28 (1037). 
1 Coben, H., and Davies, S., J. Anat, 68, 430 (1938) 
"MoClean, D., J. Path. and Dact., $3, 1045 (1990). 
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BIOLOGY 


‘Sporangial Drops’ in the Mucoracez 
Ir is remarkable that such a commonplace 
oe ee E o e 
from & of Mucor seems not yet to 
been acourstely described. 
ore the matter, or state 
wall bursts, setting free 


The text-books either 
briefly that the i 
the spores. Many of the figures published’! show 





Fig. 1 Sarl, 
Dioranophora fuloa sCHROT., A SPORANGIAL DROP. 


Figs. 2-6 (x 487). 


Mucor hiemalis Wunm. 2, 3, MATUBRB SPORANGIA WITH (2) 
(8) TURGID, sTaLx; 4-6, A SERIES TAKEN AT 20 MIN. DVTRRVALS, SHOWING 
4 SPORANGIAL DROP DRYING DOWN TO 4 APORE MASS OF IEREGULAB OUTLINE. 


apparently being liberated into the sir from 
the end of an aroob and turgid eporangiophore, and 
there is one familiar drawing by ref which has 
been described, in at least three books which 
have reprinted it, as of a sporangium shedding its 
Reference to the original work, however, 
shows that tho drawing iN of-a i which 
ae been crushed and treated with aloohol. 


fee a 


iba eek are GbE ae ore Ea objective 
almost invariably burst against the coverslip, the 
flowmg out and adhering to the glass around 

e columella somewhat as shown in Brefeld’s figure. 
The conclusions I have reached after observations 
on the sporangia of eight species of Mucoraces are 
that, when the sporangium bursts in air and away 
from any solid surface, the spores are not set free 
when the wall breeks, nor for some time afterwards. 
The wall is replaced by a water surface, 
and sporangium becomes a ‘sporangial drop’ of 
liquid containing the spores and columella (Fig. 1). 


At this stage the spores may be dispersed by contact 
with solid objecta. Comparison may be made with 
the ‘oidial drops’ of Coprinus described by Brodie’, 
but a similar function in relation to dispersal by 
flies bas not bean observed in the Mucorsces. Where 
the ‘sporangial drops’ come in contact with aerial 
hyphæ, they tend to rm down them and collect as 
large irregular spore-containing at pointe 

where a number of hyphæ touch. 

3 Such sporangial and spore-contain- 
ing drops occur in every cultare in 
which sporangia develop to matar- 
ity ; but all those observed by me 
have dried down into solid masses 
of spores firmly stuck together 

. 4—8). eo ee ee 
spores are distributed 
io the ai ee noes bee doce 
mined, but there is no evidence 
that in any of the species exam- 
ined the spores are so dispersed 
while the sporangiophore is still 
turgid. 

The ion and contraction 
of the liquid contents of the wa- 
septate mycelium in response to 
variations in temperature cause 
rapid in the size of the 

sporangial ae eae 
of the sporangiophores. 

a sealed Si esas ae 
surface, sporangiophores and other 
aerial hyphe are in ocanstant 
motion owing to slight temper- 
ature changes. Thus the stalk of a 
mature rengium 


COLLAPSED, factor is also of some importance 


in connexion with the growth 
and bursting of the sporangia. 


Botany a Golazo O. G. Dopns. 
Lenton, W 


pale 
X and Plant Pathology’, Fig. 11 
enog 
t aigar Terenak of Botany”, Fig. 385 (London, ¢th Mng. 
p fs On Botan: Unterneh: N: Seana , 4, Taf. 2, Fig: 
ty. Tavol, F., “Vergi. Morphol der Pilze”, Fig. 12, ë (Jona, 1802). 
3 “Strasburger’s Text-book of Botany”, Fig. 387 (1930). 
eee Oe Bony of ts, Tying ee ae ee a 


1 Brodie, E J., Asa. Bet. Lond., 45, 315-344 (1931). 


Excretion of Nitrogen by Leguminous Plants 
_ Tum results of Virtanen’ and his associates, concern- 


legumes, have nob in been confirmed. `The 
investigations of Wilson’. Bond? and ourselves? have 
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on the whole brought forward evidence contrary to 
that of Virtanen. 


elsewhere. 

In more recent i carried, out at the 
Waite Institute, attempts have been made to grow 
peas and oats in association under & variety of oon- 
ditions, whioh included variations in the amount of 
daylight and in the moisture content of the soil. It 
might be assumed that a reduction in the amount 
of photosynthesis in a well-established leguminous 
plant might resglt in an scoumulation of nitrogen 
comipaunds above the needs of tho Plaat, mooi aroen 
ee ble for any associated 
non- . 


In these experiments in a series of pots, a mixture 
of oats and inoculated and osts alone were 


on half of the pots. These 
hours of daylight only each day, between the hours 
of noon and 2 pm. Thè atmospheric conditions 
favoured high transpiration. 

Each pot contained either two oat plants alone or 
two oat plants and two pea plants. 





The standard error of a single observation is + 0°35. 


The moreases in the total nitrogen content of the 
oats brought about by shading or by association with 
peas are independently significant, statistically. The 
‘legume effect is significant when the effect of shading 
upon. the oate alone is eliminated. 

In no circumstances have we ever been able to 
obtain evidence of donation in controlled pot experi- 
ments under the normal i conditions in 
Adelaide. It is of interest t we have been able 
to obtain evidence of apparent donation by some 
modification of the local environment. 

T. H. Strona. 
H. OC. TRUMBLE. 
Waite Agricultural Research Institute, 
Adelaide 


2 Virtanen, A. I., and Laine, T., J. Agrie. Sol, ¥7, 382 (1937), ote. 

3 Wileon, P. W., Narore, 148, 155 (1937). 

* Bond, G., dan. Det., n.s., 8, 61 (1988). 7 

‘Trumble, HE O., and Strong, T. H, C.SI.R. (Aust) Bull, 108, 
11-24 (1937). - 


Respiration Changes following Irradiation with X-rays 

Im a study of respiratory changes prior to tumour 
formation after irradiation with K-raya, two disturb- 
ances in the oxidation processes of the affected, tissues 
were observed. A group of sixteen mice were given 
local treatment of X-rays sufficient to produce s burn. 


At various intervals after irradiation (8 hours—50 days), ` 


mice were successively sacrificed and the respiration 
of the irradjated area compared to the respiration of an 


$ 
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after about two weeks, of 60 per 
respiration of the control skin. Directly following 
this period of inhibition was a period of stimulation 
which brought the oxygen consumption of the 
irradiated area of skm about 35 per cent above 
that of the control. This stimulation continued 
over a period of about five weeks. 

It has not been determined at this time whether 
the initial decrease in oxygen on is due 
to a degeneration and dying of the irradiated cells, and 
the subsequent stimulation of respiration due to an 
invasion of leucocytes and new tissue cells, or whether 
irradiation has more directly altered the respiratory 
mechanism of the cells. 
particular interest in view of 


that a relati ip exists between tissue respiration 
and lymphocytic invasion; for it has been demon- 
strated by Murphy ¢ al.*, that when lymphocytosis 
is prevented by proper dosages of X-rays, the remstant 
state is abolished. Erythema doses (Murphy*), how- 
ma considerably reduce the percentage of ‘takes’ 

a . 
The fact that K-rays oan both stimulate and de- 
preas tissue respiration may explain why X-rays can 
both decrease and increase the resistance of animals 
to transplantable tumours. 

Joms O. Fanpon. 
- Warum A. SULLIVAN. 
Institutum Divi Thomae, 
Cinoinnati, 
Ohio. 
Deo. 17. 

1 Devis, J. H, Canadian Med. Assoc, J., 88, 27-30 (1087), 
ea ply Jamee on Morten) John Ta J.-JEeh. Mats 38, 24 


a » J B. J and J. s 
E en cae ac 


Induction of Polyploidy by Pulp and Disintegrating 
Tissues from Colchicum sp. 

INVESTIGATIONS of the ‘active agents in Nature 
inducing chromosome alterations have shown that the 
moet effective anes are abnormal 1 and 
obviously various parasites (cynipid wasps’, nema- 
todes’, Bryophyes', Tetronychus', bacteria’, fungi’, 
viruses*, eto.). The latter induce abnormalities in the 
various substances and partly by woundings, which 
further give rise to planta with altered chromosome 
complexes (cluding polyploidy*). 

This type of work in connexion with the induction 
of chromosome alteratians (chiefly polyploidy) by the 
alkaloid colchicine’ obtained, from Colohioum attum- 


nals suggested the followi a bea (1) 
Does pulp from Colohé. v bulbe i uce chromosome 
alterations ? (2) Do disintegrating pieces from the 
bulbs induce chromosome alterations end particularty 
polyploidy in seedlings from germinating seeds in 
the neighbourhood ? Experiments performed showed 
that about two grams of pulp from Oolohioum sp. 
bulb induced swellings (like low concentrations from 
colohicine-induced) in seedlings when seeds from 
Tritioum, Secale and Crepis were germinating on the 
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pulp, covered with filter paper in Petri dishes. The 
seedimgs that developed at a distance of 1-5-2-5 am. 
from the pulp in the dishes showed, similar symptoms. 
Morphologically abnormal i had cells and 
of cells with altered chromosome sete (chiefty 

loid) like the treated with colchicine’. 
ot ees on disintegrating pieces of bulb 
olehioum sp. or near them showed the same 
pail abnormalities, namely swelling of the 
roots and the stems. They also had polyploid cells 
and tissues. Morphological abnormalities and 
chromosome alterations (chiefly polyploidy) were also 
induced when seeds were grown in Colchtoumn pulp 





(a) (b) 
(a) IN THe MIDDLE—a NORMAL (CONTROL) ROOT FROM 


A WHEAT SWHDLING; OM BACH SIDE, BOOTS FROM 

SEEDLINGS GROWN (LEFT) ON Oolohioum PULP AND 

(BIGHT) AT A DIBTANON OF ABOUT 3 OM. FROM THN 

PULP IN PRI DISH WITH FILTHR PAPHR. (b) Riau, 

A NORMAL WHEAT SERDLING; THA OTHER TWO, 
; GROWN ON PULP FROM Colohicwn. 


mixed with sand in pots or on disintegratmg pieces 
of various size from Colohtoum in pots with soil and 
sand. These observations show that : (1) poe from 
Oolehtoum bulbs can be used for experimental pro- 
duction of polyploid plants. (2) Disintegrating bulbs 
from Oolohtown inducing chromosome alterations in 
laboratory conditions should also cause the same 
phenomenon in Nature. 

The foregomg investigations suggest searching for 
polyploid forms among the plant species livmg m 
Nature together with Colohioum. 

DowtroHo Kosrorr. 
Institute of Genetics, 
Academy of Sciences of U.S.S.R., 
Moscow. 
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Transformation in vitro of Cultures of Normal Cells 
Treated with Rous Sarcoma Agent into Sarcoma 
Cultures 
THE procedure adopted for the cultivation of the 
Rous sarcoma tn vitro in accordance with the usual 
method described by A. Fischer! is as follows: A 
fragment of tumour is incubated in a medium con- 
sisting of chicken plasma and dilute embryonic 
extract. After a time the growing culture begins to 
digest the surroundmg medrum and, also itself. Such 


Supplement to NATURE of February 18, 1939 


@ culture will die out if it 18 not provided with fresh 
tissue by means of subculture. The sarcama cells 
infiltrate the added tissue fragment within which 
they remain for a time embedded. If normal tissue 
1s regularly added, the. sarcoma ocells can be cultured 
over an unlimited period and will retain their 
malignancy. 

Since A. Fischer succeeded in culturmg sarcoma 
tissue by the addition of dead tissue (kept in “T'yrode’ 
in the refrigerator for a month), it might be assumed 
that the added tissue has a mechanical and perhaps 
nutritive function in the cultivation of sarcoma, and 
that the growth of sarcoma in vitro depends solely on 
the continuous multiphcation of tye original iia 
nant cells. On the other hand, the early | i 
of A. Oarrel* and those recently published by Ludford? 
show that the Rous sarcoma t a8 such is capable 
of ‘infecting’ normal cells in vitro. We therefore felt 
justified in assuming that in sèn vitro cultivation of 
sarcoma according to the methods described above, 
some process may be taking place in addition to the 
multiplication of the original sarcoma cells. It may 
be assumed that the normal oell material which is 
added, is influenced by the agent present in the 
a sarcoma culture and as a result there is, in 

ition to a multiplication of sarcoma cella, a 
constant proceas of ‘cancerixation’ of the newly 
added normal tissue. 

The first essential in the clearing up of this problem 
expermentally is the definite separation in culture of 
agent from the multiplying sarcoma ocells. We have 
succeeded in separating agent from living cells in 
vitro by irradiating cultures with radium. ` 

The relationship between the dose needed to kill 
cells and that needed to destroy the agent in Rous 
sarcoms cultures was established, accurately. It waa, 
therefore, possible to kill the cells without appre- 
ciably impairing the sctivity of the agent. 

ee ee eee eae 

A. Fischer was used for the experiments. A radium 
plate containmg 6 mgm. of radium was employed, 
the f-rays being used‘.’. 

The experiments have shown that the addition of 
a fragment of tissue or of a pure culture of normal 
fibroblasta to an irradiated culture of Rous sarcoma, 
which had received double the dose needed to kill 
the cells (under the conditions of our experiments 
this involves an irradiation time of seventy-two 
hours), results In an invasion of the normal cella by 
the still active agent. On subculture in a hanging- 
drop, such a cell colony carrying agent soquires all 
the known morphological and physiological pro- 
pertes of a real sarcoma culture (typical cell 
formas, autolytic power, typical behaviour with added 
cell material). Inoculation into a fowl always proves 
such a culture to be malignant, causmg a typical 
sarcoma. The use of strongly irradiated cultures 
causes the ‘cancerizing’ process to last longer, and 
the transformation of normal cell colonies in Rous 
sarcoma cultures manifesta itself only after 6-8 


passages. f 
Details of our work will shortly appear elsewhere. 


Cancer Laboratories, L. HALBABSTAHDTHR, 
Hebrew University, - L. DOLJANSEI. 
Jerusalem. 
Jan. 5. 
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Epidemiology of Yellow Fever 
Unnan outbreaks of yellow fever are brought to 
an end either by the eradication of ‘the mosquito 
vector, Ades (Stegomyia) asgypis, or by the immuniza- 
tion of a high percentage of the human ion. 
Rural outbreaks are leas easily contro for in 
yellow fever areas both in Africa and South America 
20-25 per cent of wild monkeys are found to possess 
impune bodies to yellow fever; in South America, 
in addition, the so-called jungle yellow fever is trans- 
“mitted by non-domestic forest-living mosquitoes. 
Although mosquitoes once capable of transmitting 
yellow fever by bite appear to remain infective, their 
life span is shout and they are unable to transfer 
the virus to other mosquitoes either by contact or 
E A If the mosquito-man 
and, mosquito-monkey of transmission repre- 
sents the camplete srdaniplootal picture of yellow 
fever, it is not easy to account for the persistence 
of infection im rural areas during dry seasons when 
adult mosquitoes are either absent or are present only 
in very small numbers. It has therefore been 
that other arthropods may possibly harbour the 
yellow fever virus, vectors either 
having a longer life than ssdine mosquitoes or being able 
to transmit the virus hereditarily. So far, no plang 
arthropods other than mosquitoes have been f 
of importance in the epidemiology of yellow fever. 
Two recent observations, however, suggest that 
it may be neceasary to consider non-biting arthropods 
a le vectors of yellow fever. In the first place, 
as been found possible to infect .monkeys with 
zeller faves bythe ener que. When yellow 
fever virus was introduced by means of a soft catheter 
into the stomachs of Indian monkeys (Macaca mulatta) 
and African monkeys (Cercoptithsous asthiops), the virus 
into the blood stream and, in the case of 
monkeys, caused fatal infection. Similar 
attempts to infect by the alimentary tract failed 
in man, dog, rabbit, guinea pig, rat, mouse, hen 
and pigeon. In the second place, it has been shown 
that when yellow fever virus is injected into the 
abdomen of the cockroach, Blatella germanica, kept at 
19° O., tho virus retains ite activity certainly for 
fifteen days. Though it is not suggested that the 
cockroach necessarily plays any part in the epidamio- 
logy of yellow fever, it has long been known that 
both African and South American monkeys supple- 
ment their mamly vegetarian diet by grubs and 
insects. eina’ dain 
however, lacking; bub in view of the observations 
described, it would be of considerable interest to 
determine what animal foods are actually eaten 
under natural conditions by monkeys in the yellow 
fever areas of Afrioa and South America. 
G. M. Foxpray. 
F. O. MaoCartum. 
Wellcome Bureau of Soientifio Research, 
London, N.W.1. Jan. 2. 


1 
Kinetochore or Centromere? 

Faw questions in cytological terminology can have 
caused more di t and disorder than that 
of the name to be applied to the portion of the 
chramosome which determines its movements on the 
spindle. The named given to this body have been 
many, and Dr. Schrader’s a 1 for the general 
adoption of one term, with the abandonment of all 
others, must be received sympathetically by oyto- 
logista and geneticists. He proposes, however, the 


as to the insects eaten are, 
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adoption of the term ‘kinetochore’, saying that it 
has been employed by Sharp in his text-book. 
Sharp certainly recommends the term in a footnote, 
but he has not, so far as I can observe, carried out 
his own recommendation. Schrader’s alternative 
propoeal is to introduce yet another new term. 

Where there exist two or more names for an organ, 
it ia generally found that one of them gradually ouste 
the rest and becomes established as the acospted 
term: This process of selection may be seen at work 
in the special case to which Schrader directs attention. 
Of the innumerable names which have been proposed, 
only two main forms appear commonly in present-day 
literature. One of these, the old term ‘spindle fibre 
attachment’, with ita variants, is clumsy, somewhat 
misleading and highly inadaptable. Doubtless it will 
be discarded in time. The other, Darlmgton’s 
‘centromere’, implies æ visible particle instead of a 
dubious relationship, and had many advantages, 
being intelligible, ounceable and adaptable. The 
adjectives ‘acentric’, ‘dicentric’, eto., which are so 
easily derived from the name ‘centromere’ add 
materially to ita value. There can be little doubt 
that it is the best term in use to-day. Dr. Schrader 
would appear to agree with this statement, as of all 
the terms he wishes to discard, ‘centromere’ is the 
only one for the rejection of which he gives detailed 
reasons. These are two: (1) that the word has been 
used earlier in a different connexion by Waldeyer, 
and (2) that ‘centromere’ is likely to be confused 
with ‘centrosome’, ‘centriole’, ete 

Now Wilson’s glossary, so long ago as 19253, gives 
Waldeyer’s usage as obsolete, so the first objection can 
carry little weight. Secondly, the confusion between 
‘centromere’, ‘centrosome’, eto., is likely to be no 
greater than that between ‘chromomere’, ‘ahromo- 
some’, ‘chromatin’, ‘chromatid’ and ‘chromonema’, all 
of which are in common use to-day and do not, so far as 
I am aware, cause any serious difficulty. The lack of 
weight of Schrader’s objections is further shown by the 
growing of the term ‘centromere’. Since 
ita Inception in 1936, it has come to be used not only 

the English authors admitted by Schrader, but 

by many others. In recent papers, Muller‘, 

Bax’, Stone*, Kostofi’, Geitler’, *, Sats, 

Kiingstedt", Husted", Matthey” and Parthasarathy" 

all employ this name, some for cytological and others 
for genetical purposes. 

Thus it appears that Darlington’s term is doing 
all that Schrader desires. Ita use is growing rapidly, 
and we may look forward with reasonable confidence 
to the time when, by its own merita, it will have 

laced the tan or more other names. To introduce 
‘kmetochore’, or same entirely new word, would be 
to confound further the present confusion and to 
delay the achievement of the unanimity which Schrader 
so reasonably advocates. 

John Innes Horticultural Institation, K. Marame. 
Merton, London. Jan. 28. 
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Points from Foregoing Letters 


: x 10-19 gm. 
Even the larger figure corresponds to only a one 
fifth the amount to be expected from uranium 


` bdin sea water (2 x 10 gm. per litre), and 
the authors consider that the larger part of the 
radium (or rather ita parent ionium) is precipitated 
together with iron in clays and other marme de- 
posits. The same occurs to a leer extént with 
thorium, of which only half the expected amount is 
found in the sea water. 

By bombarding a uranium-lined ionization 
chamber, connected to a linear amplifier, with neutrons 
from a radium-berylliam source, Dr. O. R. Frisch has 
been able to detect ionixing parti of atomic 
Treh of ab least seventy. This indicates a break-up 
of uranium nuclei into parts of comparable sixe, 
as foreshadowed by the experiments of Hahn and 
Strasamann. 

Dr. H.J. Bhabha argues that the fundamental length 
determined by the mas of the mesotron (meson) does 
not set a limit to the accuracy of quantum mechanics 
and that it is possible to calculate the production 
of large nuclear explosions, to a high degree of 
accuracy, by treating the meson field quantities 
classically. 

Prof. V. Henri and Dr. E. report that 
9-cyclohexenyl-phenanthrene and 9, 9’-diphenanthryl 
show & spectrum identical with that of 
phenanthrene, 
m spite i 
diffuse spectrum. An anal 
these compounds is found in their chemical behaviour. 

Dr. W. O. Williamson indicates a simple process 
for obtaining titanium dioxide which shows rapid 
darkening in daylight. 

- Photographs obtained with the electron microscope 
are submitted by Dr. M. Benjamin and R. O. Jenkins 
showing that within the temperature range of 1,000- 
1,050° K. barium spreads uniformly over the surface 
of molybdenum wires. Above 1,050°K., barium 
evaporates rapidly. 

Vitamin B, (thiamin) brings about the combination 
of inorganic phosphate with adenylic acid, when 

io acid is present (both in the presence and 

Peeenoo of air), according to experiments by Prof. 

F. Lipmann. The dehydrogenation of pyruvic to 

acetio acid (through the agency of thiamm pyro- 

phosphate) supplies the energy necessary for the 
phosphorylation of adenylic acid. This newly dis- 
covered coupled reaction may be of importance as & 
source of muscular energy, and may account for the 

’ effect of vitamin B, on the heart. 

A. E. Axelrod and Prof. O. A. Elvehjem state that 
they bave shown a decrease in the coxymase content 
of the liver and muscle of pigs and dogs deficient 
in nicotinic acid. 

iments with rata carried out by Prof. B. 

Zondek indicate that when the sex hormone, pro- 

gesterone, is injected into the organism, it is pro- 

gressively inactivated ; four fifths of the quantity 

Injected disappeared within 24 hours, although the 

. physiological effecta of the hormone upon the 

- organism only occur 100 hours after injection. 


Polarographic curves (obtained with a dropping 
mercury electrode) of extracts of anterior pituitary 
lobe are submitted by Prof. H. Handovsky and L. 
Haus, indicating the presence of three reducible 
substances or groups, with oxidation-reduction 
potentials of rH = —0-28, —1-00 and —1-65 volta 
ET From these and other experiments the 
authors conclude that in extracta from freshly pre- 
pared powdered anterior lobe of the pituitary the 
gonadotropic hormone is always agpompanied by & 
reducible group of rH = 0-28 v. and the thyreotropio 
hormone by a reducible group of rH —1-65 v. 


Commenting on Dr. H. L. A. Tarr’s communication 
on trimethylamine in spoiling fish, Dr. J. M. Shewan 
states that in haddocks preserved in ice the morease 
in the amount of trimethylamine may be considered 
a useful guide of the extent of spoilage. 


Although the evolution of small amounts of carbon 
dioxide from polysaccharides on boiling with 12 per 
cent hydrochloric acid cannot be taken as evidenoe 
of the presence of uronic groupings, docording to 
Prof. A. G. Norman, the determination of the rate 
of evolution under standard conditions may make it 
possible to decide their presence or absence. Carbon 
dioxide is liberated at different rates from poly- 
uronides, and from sugars or polysaccharides not 

Prof. R. W. Ditchburn discusses a visual method 
for testing vitamin A deficiency, with special reference 
to certain precautions necessary to obtain reliable 
resulta. i . 

Prof. Henry Oohen and Miss Sarah Davies discuss 
the properties of extracta of the choroid plexus in 
different species. They find that in the chick this 
extract increases the permeability of the myelen- 
cephalic roof and they that the secretion of 
the choroidal eprthelium is the factor initiating the 
periaxial sp of cerebrospinal fluid m the Tyo. 

Observations by Dr. C. G. Dobbs show that when 
the sporangia of Mucors burst in air they give rise 
to ‘ drops’ which dry down into solid spore 
masses. res are not liberated directly mto the 
air, as figured in many text-books. 

* By reduomg the exposure’to sunlight of plants 
viously exposed to the normal amount oP daylight, 
.T.H.8 and Dr. H. O. Tramble have been 

able to confirm excretion of nitrogen by the roots 
of these leguminous plants, as discovered by Virtanen. 


A method is indicated by Dr. L. Halberstaedter 
and Dr. L. Doljanski for the separation of virus from 
living cells in cultures of Rous sarcoma m vitro by 
means of irradiation with radium. It has been 
possible to transform i viro normal tissue into 
typical Rous sarcomas colonies through the action of 
agent freed from living cella by means of radium 
rays. From this it is concluded that,im the usual 
method of cultivation of the Rouss arcoma in vitro, 
there takes place a ‘constant transformation of the 
added, no tissue into Rous sarcoma, in addition 
to the multiplication of the original Rous sarcomas 
cells themselves. Fibroblasts in pure culture too, 
may, under given conditions, undergo transformation 
into sarcoma cells through the action of agent. 
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Obituary Notices 


Prof. Henry Balfour, F.R.S. 

x Bpencer’s “Lest Journey’* (Oxford, Clarendon 

Presa, 1981), Plate II, will be seen the reproduction 
of a photograph of Moseley’s 1884 biology class at 
Oxford. The strikingly handsome young man at the 
very back of the group—he may be distinguished by 
the rabbit that je is holding in his hand—is Henry 
Balfour; Baldwin Spencer, Bourne, Hickson, Roth, 
and other contemporaries also figuring there. That 
was a momentous year for Balfour, because Moseley 
induced him, together with Spencer, to help to 
arrange the collections just then bestowed on the 
University by General P. H. Rivers at the instance 
of his friend Tylor. Nine years later, Balfour was 
appointed curator of the Museum that had mean- 
while been fitted out to house and display the rapidly 
increasing array of ethnological material; and for 
the forty-six years to come presided, more or less 
despotically, over the destinies of a treasure-house 
eee E 

Though he never limited the range of his biological 
interesta, and numbered both ornithology and geo- 
graphical exploration among his enthusisams, Balfour 
stuck indefatigably to his main business of studying 
the earlier arts and crafts of mankind according to 
the comparative method. He had indeed inherited 
from Pitt-Rivers and Tylor a system of classification 
somewhat apt to suggest that evolution is a unilinear 
process. Yet Balfour himself was never under any 
iltusion as to the vagaries attending the propagation 
of culture, whether technologically considered or in 
general. Thus his numerous papers—would that he 
had found the time to compose a systematic treatise 
on the subject—are primarily concerned with prob- 
lems of distribution. Before origins can be determined, 
he would argue, and in order to settle onoe for all 
the parts severally played by borrowing and by 
independent invention, let us exhaustively chart the 
actual positions in time and space that the evidence 
enables us to assign to each of our hypothetical types. 

Though rarities may gladden the heart of the keeper 
of a museum, the scientific value as such of Balfour's 
acquisitions consists rather in a well-authenticated 
provenanos warranting their inclusion in some homo- 
*logous series. Thus when from 1908 onwards Oxford 
maintained a diploma course in anthropology under 
the direction of a triumvirate of whom Balfour was 
one, he fully justified as a lecturer his claim that, 
despite the wide scope of the physical and social 
branches of the subject, technology should have 
strict parity ; for he could exploit the educational 
poanibilities of this tertiwm quid as well as any man 
of his time. Though in the matter of prehistorio 
archeology his museum had to share honours with 
the Ashmolean, he controlled enough material to be 
able to demonstrate the relations besween ancient 
and modern prehistory ; and indeed nowhere was 


the doctrine of the age-long cantinuity of human 
development better supported by ocular proofs. 
To speak of Oxford’s debt to Balfour is partly a 
domestic matter, and, in view of the financial aid 
forthooming from the University, it is better not to 
inquire into the extent of his private benefactions, if 
indeed Alma Mater can blush. But it is public 
knowledge that his exploration of the implementi- 
ferous gravels of the Victoria Falls, or, again, his 
travels in Australia, Assam, West Africa and else- 
where, whence his friends so willingly consented to 
have their pockets picked, made his show-cases the 
envy of rival institutions. For he had that flair 
which must ever be the supreme gift of the collector, 
and could tell at a glance the precise worth, in a 
scientific and no merely commercial sense, of each 
scattered piece of material evidence which presently 
would be fitted into same mosaic revealing a dis- 
tinctive pattern. Extremely critical, he was slow to 
construct ; but in the independent, way of the Boot 
he could be very tenacious of a formed opinion, if 
only because of the sufficiency of the knowledge on 
which it rested. Moreover, his mind had a strong 
ally in his hand; for he drew beautifully, and had . 
a sound working acquaintance with primitive pro- 
cesses of all kinds, from fire-making to flint-imapping. 
Altogether, he was a master of his trade, and there 
are not many like him in the world to provide a fit 
successor. For the rest he was a very gallant gentle- 
man, whose candid and courteous nature endeared 
him to his many friends. 

Balfour died on February 9 at the age of seventy- 
six years. R. R. Manurr. 


Prof. Gustav Tammann 

WE regret to announce the death in Gottingen 
at the age of seventy-cight years of Geheimrat 
Prof. Gustav Tammann, whose researches in the 
Universities of Dorpet-Jurjew and Göttingen on 
metallography and the properties of the crystalline 
and amorphous states of matter have proved to be of 
far-reaching importance both to pure science and to 
the metallurgical and glass industries. 

Tammann began his life’s work after the main laws 
of heterogeneous equilibria had been propounded by 
Willard Gibbs and developed by Roozeboom, and 
his contribution has been that of providing the 
systematic ‘experimental knowledge and detailed 
interpretation of heterogeneous systems necessary 
to establish the thermodynamicel reasoning in men’s 
minds ss of some value in everyday affairs. One of 
his first interests was the study of the discontinuities 
arising during the changes of state in condensed 
systems, and he devised experimental technique for 
following such changes over a wide range of tempers- 
tures and up to pressures of 10,000 kgm. One of his 
noteworthy discoveries in this fleld‘ was that ice, 
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under high preasure, could occur in several different 
crystalline forms. 

In his search for generalizations concerning 
the equilibria between solids and liquids, Tammann 
carried out investigations on supercooled liquids, 
and these led to fundamental discoveries on the nature 
of glasses. He measured the rates of crystallization 
and ratea of appearance, of nuclei in supercooled 
liquids, and correlated these properties with the rate 
of development of heat and the changes in viscosity 
that oocurred. His work on silicates in the crystalline 
and amorphous conditions has also been of value in 
pointing the way for the development of geochemical 
and geophysical ideas. 

Tammann is, perhaps, best known for his work on 
metallography, for the reason that this branch of his 
activities has had the more immediate practical 
application. Combining microscopical investigation 
with the determination of the melting point curves 
of metallic systems, he laid bare the secrets of many 
two- and three-component systems, and many inter- 
metallic compounds. Hoe investigated the internal 
structures of metallic alloys, their electrical and 
magnetic properties and the changes in properties 
which oocur on cold working and during recrystalliza- 
tion. His work ‘on the amorphous state led him to 
appreciate the significance of order and disorder in 
the ine state, and he was the first to show 
that the chemical properties of solid solutions were 
dependent on the arrangement of the atoms in the 
lattice. His conclusions in this field have formed the 
basis of much modern theoretical work, and have 
proved of very great significance in the metallurgical 
industries. 

As a teacher of physical and inorganic chemistry, 
Tammann’s influence has permeated the scientific 
world. Throughout avery long life, he had a very large 
research school, in which were represented many 
students from far afleld, and his monographs under 
the titles “Kristallisieren und Schmeltzen”, ‘‘Metall- 
ographie” and “Aggregatxustinde”’ led to many 
developments in other hands. His interest in chemical 
industry was shown by the numerous technological 
discussions in which he took part, and by the trend, 
of his metallographical work. He played e very 
active part in the development eof the Zeitschrift für 
physikalisohs Chemia, the Zentoohrift far anorg- 
anischs Chemis and the Bunsen Gesellschaft. His 
work was recognized by numerous honours both at 
home and abroad, and in his seventy-fifth year he 
was awarded the Adlerschild of the German Reich, 
with the inscription “Altmeister der Deutschen 
Metallurgie”. By future generations, he will be 
remembered by his contributions to the development 
of the practical arta, and in this respect he deserves 
to rank with Agricola, the renowned metallurgist of 
the sixteenth century. W.E.G. 


Dr. J. E. R. Constable 
THe sudden death of Dr. J. E. R. Constable on 
February 3 came as a great shock to hig friends. 
Dr. Constable, who was only thirty-two years old, 
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was & senior scholar at Trinity College, Cambridge, 
and obtained first class in both Partas I and LI of the 
Natural Sciences Tripos. Thereafter, he spent three 
years as & research student at the Cavendish Labores- 
tory, mainly devoting himself to the application of 
electrical methods of detecting single particles, in the 
stady of the artificial disintegration of the elementa, 
work necessitating much patience and sound judg- 
ment. This investigation brought him his Ph.D. 

In 1981, Constable joined the staff of the Natjanal 
Physical Laboratory, where he was attached to the 
Sound Section of the Physics Department. He soon 
proved himself a valuable membe® of the team of 
acoustical workers who were endeavouring to unravel 
the entangled phanomena associated with building 
acoustics, more particularly as regards the trans- 
mission and abatement of noise, both air-borne and 
impact. 

Oonstable was an ingenious and all-round physicist 
with an original and receptive outlook. His energy 
and enthusiasm were contagious: he had a great 
aptitude for getting things dons, and could speedily 
Improvise effective equipment and demonstrations. 
He revealed a. cheery and agreeable freshness of 
style when lecturing or expounding a paper. When 
he died, as he did in full harness, he had a book 
approaching completion ; and some twenty published 
papers and articles, singly or jointly, stood to his 
credit, moet of them relating to building acoustics. 
One may perhaps refer to his valuable and eminently 
practical investigations on the optimum sound insula- 
tion of double windows and composite partitions ; 
the influence of the obliquity of an incident sound 
beam on the insulating value of a solid partition ; the 
vibration patterns of walls when transmitting sound ; 


‘the flanking conduction of sound from room to room 


in a building; and the reduction of noise trans- 
mitted along water pipes. 

There was assuredly a succesaful career in front of 
Constable, had he been spared. I write with a sense 
of keen personal loss, for we had dane much together. 
This logs is shared by all his colleagues, who will long 
Temember with affection his frank and friendly 
disposition and his very likeable personality. We 
offer our profound sympethy to his widow who, 
herself a former research student at the Oavendish 
Laboratory, actively co-operated in her husband’s 
acoustical interests. There is one young son. 

-G. W. 0. Kaya. 


Wa regret to announce the following deaths : 


Prof. Karl Schrdter, emeritus professor of botany 
in the Federal Oollege of Technology, Zurich, aged 
eighty-four years. 

Prof. A. Smithells, O.M.G., F.R.S., emeritus pro- 
fessor of chemistry in the University of Leeds, 
director of the Salters’ Institute of Industrial 
Chemistry during 1923-1937, on February 8, aged 
seventy-eight years. 

Prof. 8. P. L. Sörensen, director of the Ohemical 
Department of the Oarlsberg Laboratory, Copen- 
hagen, honorary fellow of the Chemical Society, aged 
seventy-one years. 


No. 3616, FEB. 18, 1939 


NATURE 


News and Views 


Dr, Alfred Harker, F.RS. 

Om February 19, Dr. Alfred Harker, emeritus 
reader in petrology in the University of Oambridge, 
attains his eightieth birthday, and petrologista 
throughout the world will join in offering their oon- 
gratulations. Graduating from St. John’s Oollege in 
mathematics m® 1882, he had already come into 
contact with Prof. McKenny Hughes, and was 
shortly appointed to the staff of the Woodwardian 
Museum. His earliest original work dealt with the 
development of cleavage in slates; but he soon 
turned to petrographic work on the igneous rocks of 
North Wales, with a series of publications culminating 
in the Sedgwick prize essay on ‘The Bala Volcanic 
Series”. In the Lake District, he began (with J. E. 
Marr) a study of the Shap granite and ite aureole, 
and later of Carrock Fell. During this period also 
appeared the first edition of “Petrology for Students’, 
now in its seventh edition. From 1895, Harker was 
for ten years attached to the Scottish branch of the 
Geological Survey of Great Britain, and worked in 
Skye and the Small Islands of Inverness-shire, 
collaborating in the production of the official maps 
and memoirs, and writing a special memoir on “The 
Tertiary Igneous Rocks of Skye”. Much of this work 
was necessarily descriptive, and the genetic oon- 
siderations to which it gave rise were brought to- 
gether in “The Natural History af Igneous Rooks”, 
a pioneer work on petrology in ita treatment of rock- 
magmas as complex solutions. As president of the 
Geological Society, he expanded further in his 
address in 1917 the signifloance of igneous activity 
as an integral part of the historical geology of Britain. 
The central themes of his:addreas the following year, 
that metamorphism is to be conceived as a progressive 
change, and that Great Britain offers unique oppor- 
tunities to investigate such changes, find fuller 
expreasion in his book, ‘““Metamorphism”, published 
in 1982. Since his retirement, Dr. Harker has re- 
mained actively associated with the petrological 
collections at Cambridge, where the Harker collection 
of rock-slides now numbers forty thousand sections. 
He was awarded the Wollaston Medal of the 
Geological Society of London in 1922 and a Royal 
_ Medal of the Royal Society in 1985. 


Prof. František Nušl 


. Ix honour of Prof. F. Nušl, director of the National 
Observatory of Prague and profeasor in the Oharles 
University, who has entered on his seventieth year, 
a composite work has been compiled with the title 
“Práge věnované Dr. Františku Nušlovi”. Prof. Nušl’s 
interest in astronomy is well known; he was vice- 
president of the International Astronomical Union 
for the Leyden meeting held in 1928. His circum- 
xenithal instrument for the determination of time 
was described before the Czech Academy in Prague 
(see Narunm, 68, 376; 1908) and also in & number 


of other papers. Twelve authors have oontributed 
to the volume and their papers embrace a wide range 
of subjects. Z. Kopal discusses the two-bodies 
problem where the central body is an oblate spheroid, 
not homogeneous, and shows that a steady advance 
of periastron will take place. V. Guth develops & 
graphical method for determining the heighta and 
ape teagecpsalieg Btöpánek has a most interest- 

ing paper showing the results of photographing 
Comet Finsler (1987 f) from July 18 until August 15, 
1987. It is easy to follow the developments of various 
parts of the head and tail of the comet by examining 
these photographs, and also the variations of the 
different tamimous rays. J. Prochdxka explains his 
method for investigating the stability of the Bouty 
meridional telescope at Paris by means of two 
auxiliary telescopes provided with micrometers, and 
has found that the stability of the mstrument is 
excellent. J. Svoboda supplies a detailed account of 
his experimental method for finding the personal 
error in obeervations with the Nušl-Frið circum- 
senithal instrument. Z. Horák deals with Svoboda’s 
method for determming the radiant of a meteor 
stream with a minimum of error, and towards the 
end of his paper shows how very satisfactory results 
can be obtained by a graphical method. These as 
well as the other papers, with all of which it is 
impossible to deal in the limited space, form most 
interesting reading. 


Centenary of the Cell Theory 

THs centenary of the cell theory is marked by an 
article from the pen of Prof. William Seifrix, professor 
of botany in the University of Pennsylvania, in the 
recent issue of Chronica Botanica (4, No. 6, December 
1988). The original theory as propounded by 
Schleiden and Schwann was faulty; buv the imme- 
diate theory waa, like many other theories, of far 
leas value than the truths which it has been instru- 
mental in ultimately bringmg to light. The authors 
advanced the theory that all organisms are aggrega- 
tions of structural unite or cells ; but in his cautiously 
worded article Prof. Seifris warms biologists that 
disciples of the theory tend to attach far more 
meaning to this than perhaps even ita originators 
intended. The theory established a universal prin- 
ciple of development im living matter; to follow the 
principle slavishly, in the light of modern knowledge, 
is wrong; but there is, accordmg to Prof. Seifris, a 
tendency to do so. Many biologiste seam averse to 
remoulding their speculations with the advancement 
of knowledge. Another weakness in the theory is 
that the cell is viewed as an elementary individnal 
with an autonomy all its own. But this conception 
is very limited, since the cell is invariably mfluenced 
by its environment, such as solutions, temperature, 
and even the proximity of other cells. That is, the 
cell is far more plastic than the cell theory would 
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allow. As Prof. Seifris emphasizes: “The laws of 
science as formulated by man are to be commended, 
even the worst of them, because of the influence 
they have on further speculation, but they are at 
best but speculations. . . . In this light must we 
view the cell theory. Flexibility in thinking comes 
through mellowness in character and greater willing- 
-nes to view matters philosophically.” 


Ix a lees critical, though historically more detailed, 
article, in the recent issue of Current Sotence (7, No. 
6, December 1988), Mr. E. W. Melson, of the Bausch 
and Lomb Optical Co., Rochester, New York, clans 
that the cell theory has been followed by such a 
-wealth of confirmation that we are justified to-day 
in reting it as the most fundamental concept in the 
whole science-of modern biology. He gives interesting 
facts concerning the aberrations on ocells made by 
Hooke, Swammerdsm, Malpighi, Van Leeuwenhoek 
and Wolf. They, together with others mentioned, 
collected much data cancerning cells. They un- 
doubtedly saw them and probably their nuclei; but 
the significance escaped them. Dutrochet published 
‘in the eighteen twenties much material which showed 
his clear conception of the anatomical identity of the 
cell. In fact, it seéms that it was Dutrochet’s experi- 
menta on physiology which made the recognition of 
the cell as a structural, functional and developmental 
unit ẹ necessity. But the nucleus was left out. 
Schleiden’s greatest contribution reste on his recogni- 
tion that increase in the size and number of-cells is 

for growth, and Schwann’s his statement 
that “The elementary parts of all tissues are formed 
of cells in an analogous, though very diversified 
manner, so that it may be asserted that there is one 
universal principle of development for the elementary 
parta of organisms, however different, and that this 
principle is the formation of cells. . . .” But we 
feel, with Prof. Seifris, that biologists tend to be 
incautious of the theory, especially m elementary 
biological teaching, and do not realize sufficiently 
that neither Schleiden nor Schwann had at their 
ee a dl ae ek eee a 
mitotic division and all the modam.: concen in. in 
genetios and cytology. 


Evidential Value of Blood Groups in Litigation 

THa debate on the second reading of the Bastardy 
(Blood Tests) Bill, introduced by Lord Merthyr, 
which took place in the House of Lords on February 8, 
was no lees noteworthy for the tribute paid by 
Viscount Dawson of Penn to the work of Mendel 
in the study of inheritance than for the cogency of 
the arguments with which his Lordship supported 
the objecta of the legislation proposed. Clause 1 of 
Bill states re in applications for affiliation 
, and at the request of either 
a tost to bo mado of the blood 


i 


objective evidence for the human and subjective in 
this class of legal action, which is peculiarly open to 
the danger of a miscarriage of justice—e contention 
in whith he was followed with characteristic vigour 
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by Lord Raglan—will be welcomed by all who con- 
cur in the view that the scientifically attested fact 
is the surest guide to right judgment. At the ‘same 
time his recapitulation of the scientific evidence, on 
which confidence in the blood group test is based, 
will both inform public opinion as to ita potentialities, 
while removing certain popular misconceptions as to 
ita scope by the emphasis laid on its limitations. It 
was pointed out by both Lord Merthyr and Lord 
Dawson that the blood test provides no more than 
negative evidence, that is evidence of non-paternity,’ 
to the extent, it is estimated, of 30 per cent of innocent 
men. In the course of the debate it*was pointed out 
that the application of the test in this connexion 
had been widely adopted in other countries and its 
supporters “‘were culled not from the scientists of 
ane country, but from the whole civilized world”. 
“Tt was,” it was said further, ‘‘a alur on the medicine 
and law of this country that we were so lang in adopt- 
ing something so completely proved”. The Bill was 
referred for inquiry to a Select Committee of the 
House ; but the Lord Chancellor in summing up the 
argumente, mostly of a practical nature, against 
adoption of the Bill, accepted Lord Dawson's 
scientific view as “oampletely reliable”. 


New Explanation of the Great Glen Fault 

Tx powerful dislocation which intersects Scotland 
in a north-east and south-west direction along the 
line of the Great Glen has usually been interpreted 
by geologists as a normal fault with a vertical down- 
throw on its south-eastern side. In an important 
paper read before the Geological Society of London 
on February 8, however, Dr. W.'Q. Kennedy brought 
forward, new evidence which leads him to believe tho 
fracture as a strike-slip or wrench fault with a true 
lateral displacement of approximately 65 miles. It 
belongs, therefore, to the same class as the San 
Andreas rift of Oalifornia and, like the latter, pre- 
sumably extends downward at least to the base of the 
earth’s granitic shell. This conclusion is supported by 
several independent lines of evidence. (a) The Great 
Glen fault belongs to the same system as the Strath- 
conan, Ericht-Laidon and Loch Tay faults, all of 
which have proved lateral displacementa of up to 
five miles. (6) It possesses characters unlike those 
of @ normal fault but similar to other strike-slip 
dislocations (for example, singularly smooth, straight 
outerop and abnormally wide ahatter-belt). (o) It 
displaces the great north-south injection belt of the 
Moine Series for a distance of at least sixty miles.. 
(d) It truncates the Strontian granite, the southern 
portion of which, according to the detailed structural 
evidence, is missing. The missing half, however, has 
now been identifled in the Foyers granite, which out- 
crops on the other side of the fault same sixty-five 
miles to the north-east and is similarly trunceted by 
the fracture. These two intrusions consist of identical 
rock-types and agree in all details of internal and 
external structure. This interpretation clarifies 
certain obecure features of Boottiah geology and 
serves to explain the southern continuation of the 
Moine Thrust in Islay. The fault is still active but 
the main lateral movement appears to have been 
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acoomplished in Upper Devonian or Lower Old Red 
Sandstone times. The dynamical interpretation of 
the movement, moreover, indicates that the fault 
must have resulted fram a regional compression 
which acted in a north and south direction. The 
fracture is, therefore, unrelated to any Caledonian 
pressure or tension, but formed as & result of early 
Hercynian pressure. 
British Industries Fair 
Tue British Industries Fair, 1989, will open on 
February 20. It is divided into two main sections— 
one at London abd the other at Birmmgham; and 
the London section is again divided into two groups 
—one at Olympia and the other at Earl's Court. 
The number of overseas buyers who have intimated 
their inteption to come to the Far is six hundred 
more than last year and they are coming from no 
fewer than 66 countries. Holand heads the list, 
sending 607 compared with 465 last year. Belgium 
is second, 208 having accepted as against 245. Eire 
is sending 269 as agamst 207; Poland, 164 compared 
with 72; Czechoslovakia, despite recent happenings, 
154 as against 87; Hungary, 110 as against 19 ; from 
Denmark there is a slight falling off, 105 compared 
with 112; and from Switzerland 96 are coming, as 
against 79 last year. The hardware and heavy 
industries section of the Fair will be held, as hereto- 
fore, at Castle Bromwich, Birmingham. At Earl’s 
Court the main exhibits will be those of the textile 
At Olympia the trades exhibited will mclude chemicals 
(light and heavy), scientific instruments, photo- 
graphic and cinematographic apparatus, radio ap- 
paratus and plastics, m addition to a large number 
of other industries, such as glass and leather, usually 
i tae attra E o O 
Among the chemical -exhibita, that of 
Sater Chemical Industries, Ltd, repeats the 
practice, introduced by this firm last year, of showing 
only one major product at a time. Last year the 
subject was soda; this year it will be ammonia. 
Exhibits will be shown in six main groups: the use 
of ammonia in its anhydrous form; as ammonia 
liquor ; as ammonium compounds; oxidized to nitric 
acid ; converted to cyanide; and converted to urea. 


As in recent years, the scientific instruments 
section will form a prominent and notable part of the 


exhibits at Olympia. The national rearmament. 


needed for the control of the various major weapons 
of war—such ss range finders, periscopes, gun sighta, 
bomb sights and cameras. The latest type of anti- 
aircraft searchlight will be shown in action, and forms 
a central feature of the composite stand of this 
section. It is perhaps not generally realized that the 
speeds of modern aircraft are such that the anti- 
aircraft gun may have to be directed as much as 
two miles shead to enable the projectile to hit the 
target. ‘Predictors’, which automatically calculate 
this position, are now in general use by anti-aircraft 
batteries. The War Office has given permission for 
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an anti-aircraft predictor to be displayed and a staff 
sergeant will be in attendance to give the publio 
information. A photographic apparatus will be 
shown, which enables a photographic record to be 
made of a 500-page book on only 80 ft. of film—an 
apparatus obviously of great potential use to libraries. 
Among other apperatus and instruments to be 
exhibited will be the latest cinematographic pro- 
jector ; a new type of highly efficient loudspeaker of 
very small dimensions; a projection saccharmeter, 
percentage of sugar in various foods; and a recent 
form of dust counter—the ‘thermal precipitator’. 


Methods in the Study of Man 


concerned with teaching and research in the study of 
man, were raised by Dr. Henry Balfour in his Frazer 
Lecture delivered at Liverpool in 1937 and recently 
issued in pamphlet form (“Spinners and Weavers in 
Anthropological Research’. Oxford: at the Claren- 
don Press, 1988. Pp. 19). The science of anthropology 
is a relatively young science; but ita progreas in 
Tecent years has been remarkably rapid. This has 
been due largely to a vigorous growth of specializa- 
tion. 80 much so, indeed, that not only has it brought 
about a condition which now renders it unwieldy 
for the individual, but as Dr. Balfour pointed ont, 
there is a real danger that the major problem, the 
fall comprehension of man’s nature and potentialities, 
may be lost sight of, through increasing individual 
enthusiasm over one or other branch of the general 
scienoe of ‘anthropology. Dr. Balfour himself was 
convinced not merely that there is place for both the 
‘generalist’ and the ‘specialist’, but m fact that there 
is a real need for their co-operation as a condition 
of orderly advance in the future development of the 
science. Metaphorically their relation is expressed 
in the title of Dr. Balfour's lecture. Taking as 
an example the methods employed im one of the 
departments of his own special branch of study, 
technology, he expounds how in his conception of 
the relation of the diverse methods of study, the 
‘spinner’, the specialist, provides the threads of 
surely grounded data fram which the weaver, the 
‘generalist’, faahions the fabric of theory. Among the 
conclusions which follow from this conception to 
which Dr. Balfour referred, not the least significant 
is that which develops its bearing on the organization 
of the curriculum for the anthropological student. 


Among other matters upon which Dr. Balfour 
touched as incidental to the main thesis of his Frazer 
Lecture, not the least interesting is the interpretation 
of archmological data in the light of reference to 
objects of the material culture and to the practices and 
beliefs of modern and still-surviving peoples of baok- 
ward culture. He recalled the opportunity for such 
a comparison, which was lost irretrievably when the 
Tasmanians, a people still living the life of palæolithio 
man, were allowed. to die out in the last centary 
and themselves became the subjects of the archso- 
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logical method of research. Although it is widely 
appreciated that in the archmological studies of the 
last generation nothing has contributed more fruit- 
fully to understanding of the culture of the stone age 
than the interpretation of the palwolithic cave paint- 
ings of southern France and Spain by reference to 
the magical and religious beliefs of modern ‘savages’, 
nevertheless many archssologists hesitate to preas 
such analogies. They point to the unquestionable 
fact that the culture of the modern ‘primitive’ has 
not been static over a long period, but has iteelf 
been the subject of an evolytionary process, even 
though they may admit with Dr. Balfour that change 
has been slow, when no extraneous element has been 
implicated. Yet instances of the prolonged persistence 
of unchanged, tradition do undoubtedly ocour. An 
interesting illustration bearing on the argument is 
afforded by Mr. 8. Oasson’s study in Antiqwity of 
December last of survivals among ceramic types now 
current in Oyprus and the islands of the Atgean, 
belonging to a tradition which extends back not only 
to medieval times, but even in some instances to the 
bronze age. He points out how the methods of manu- 
islands and to the mainland still followed at the present 
day may serve, with their Homeric flavour, to throw 
light on the obscure fleld of the early industrial and 
commercial organization of the eestern Mediterranean, 
about which so little is known in detail. 

Research in Mental Disease at Birmingham 

. Ow February 9, a memorial plaque to the memory 
of the late Sir Frederick Mott was unveiled by Lady 
Mott in the Medical Bchool of the University of 
Birmingham at Edgbestan. The plaque, which is 
the work of Miss Phyllis Mott, the daughter of Sir 
Frederick, was the gift of Dr. H. A. Pullar Strecker. 
Sir Gilbert Barling, in an introductory address, said 
that the Joint Board for Research in Mental Disease 
bas now found its home in the new Medical School 
of the University, where it has excellent laboratory 
accommodation. The laboratory was origmally 
opened at Hollymoor in 1923 by the Minister of 
Health (the present Prime Minister) with Sir Frederick 
Mott as honorary director of the Jomt Board of 
Research, and Dr. F. A. Pickworth as chief research 
officer. It was hoped that the mental hospitals in 
the surrounding counties would join in the research, 
and this hope is now fulfilled by Staffordshire, 
Gilbert acknowledged the generous help of Sir 
Charles Hyde both in 1928 and at the present time. 
Funds are now available for the appointment of 
another full-time research officer of high standing to 
study the influence of viruses and hormones as 
causes of mental disease, and a surplus is to be used 
to provide the stipend of a research scholar for three 
or four years. 


Roman Road near East Grinstead 

A Rowan road, which is described as “one of the 
moet perfectly preserved of ita type in Britain”, has 
been discovered in a field at Holtye near East Grin- 
stead (Ths Times, February 13). It is part of the 
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old Roman highway which ren from London to 
Lewes and here croases a field. The land on which 
it is situated has been purchased by Mr. I. D. 
Margary, a Sussex archwologist, for the purpose of 
investigation and later preservation. At present a 
stretch of the road, about 85 yards long and varying 
in width from 15 to 18 ft., has been uncovered. Wheel 
marks are plainly visible; but the iron-slag surface 
has rusted together so solidly as to form a mass 
almost as hard as concrete, and consequently in an 
excellent state of preservation. In certain places it 
has been necessary for the workmen to remove soil 
to a depth of three feet to reach fhe surface of the 
road. The remains of vegetation several inches in 
Fe en one See. ne a TAN E Ree 
the road. 


Lornp Stamp, tho new president of the British 
Electrical and Allied Industries Research Association, 
when sddressing members at a luncheon which fol- 
lowed the annual meeting in London on February 
10, laid stress on the value of research in industry. 
He pointed out that the electrical industry takes a 
leading place in research because it has no real 
industrial or commercial history apart from the 
history of research and invention. Most industries 
grow out of, and often cling to, primitive operations 
on raw materials to supply age-old needs. Scientific 
research, if added to them, complicates them; and 
many think that these additions are a doubtful 
advantage if they cannot be confined to benefit 
those who promote them. They think that it makes 
competition more keen in various branches of the 
industry and often, as well, creates unnecessarily 
rapid obsolescence in plants still working. The whole 
genesis of the electrical industry has been different ; 
it was born out of research and is meeting the 
created needs of an advanced civilization. Continuous 
research is ita natural sustenance. The work of this 
Association is an excellent example of co-operation 
between manufacturers and users; it pools their 
ideas, thus ensuring that both sides get full benefit 
from them. 


Thermal Power Plants for Emergency Service ` 
A Mason interruption of the electric supply in a 
city of any importance is nowadays attended with 
disastrous consequences. The provision of same 
reserve source af power, capable of supplying the 
vital services at least, is therefore imperative when 
such failures can occur. The main causes of failures 
are breakdowns af transmission limes, strikes or 
enemy bombardment. A paper read by Mr. Hvisten- 
dahl on November 10 to the Institution of Electrical 
i distinguishes between the different classes 
of service to be furnished by stand-by plants. 
Descriptions are given of automatic and semi- 
automatic stand-by planta used in towns in Norway 
and Sweden. Although unthinkable a few years ago, 
the bomb-proof emergency service station is now & 
grim reality. Sandbags provide some protection 
against fragments of stray shells ar bombe , but they 
are little use against repeated attacks fram the air, 
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and a large steam-power station is an easily located 
target. This has led to the construction in several 
countries of the Continent of bomb-proof stand-by 
power plants for the essential services in towns or 
districta or for supplying the power requirements 
of munition factories. These plants are either of 
the surface or of the underground type. The plan 
of a station for an output of 10,000 kw. is shown 
located in a tunnel cut into the face of a cliff. The 
turbo-set, boiler and tanks containing sufficient 
fuel for 7-10 days’ service, and the auxiliary 
starting set, are accommodated in a gallery about 
150 ft. long and èf about the section of a normal 
double-track railway tunnel. When ground conditions 
are not favourable to such a disposition, or the 
danger of flooding exista, a station of the surface 
type is adopted, with roof and walls of remforced 
concrete about 4 ft. thick, having the appearance of 
s block of dwelling houses or made imoonspicuous 
in some other way. 


A Naturalists’ Directory 

Wa have recently recerved & copy of the thirty-first 
edition of the ‘Naturalists’ Diary” (Salem, Mase., 
U.8.A.: The Cassino Preas. 8 dollars). It contains 
the names, addresses and special subjects of pro- 
fessional and amateur naturalistas of North and South 
America, etc. This list will prove very useful to 
naturalistes in the United States, since for that 
sountry it seems comprehensive; but in other 
>xountriesa, such as Great Britain, its usefulness is 
unpaired by the sparsity of entries. For example, 
for the State of New York alone there are about 
four hundred and fifty entries, while for the whole 
xf Great Britain there are only eleven; for France, 
six and for Germany, six. The list should prove 
aseful, however, to naturalists outside the United 
3tatea who wish to get in touch with their American 
sontemporaries. Appended to this directory is a short 
list of scientific periodicals. While in the compilation 
2f such a list it is naturally essential to be selective, 
t is difficult to understand what policy was adopted 
by the compilers, since it is rather inconsistent. Most 
of the periodicals are American ; but even here it is 
lifficult to see why the Journal of Applied Physics 
ihould be included in a list for naturalists, and the 
Botanical Gaastis omitted. Again, among the British 
ournals is included the Journal of the Oherical 
Sooisty, but not the Aquaris and Pondbeeper or 
Discovery. Of foreign journals, only Sotentia and 
Celectica Physica Adta are mentioned, whereas 
ournals of international appeal to naturalists, 
moh as Chronica Botanica, are omitted. The 
srice for a paper-covered book of about 280 pages is 
ugh. 


Periodicals for Medical and Scientific Libraries 

Tus selection of periodicals for medical and 
scientific libraries is discussed by O. O. Barnard, 
ibrarian of the London School of Hygiene and 
Tropical Medicine, in a paper in the Library Associa- 
ion Record of November, 1988. Mr. Barnard gives 
+ comparison of results obtained by Gross and Gross’ 
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method of arrangmg periodicals in order of import- 
ance as indicated by the frequency of bibliographical 
reference to them, taking the Journal of the American 
Chemical Sooiety for 1927 instead of the 1926 volume 
aq Used by Gross and Gross. Although agreement is 
satisfactory at the top of the scale, there are oon- 
siderable variations lower down, and Mr. Barnard 
points out that, besides the inherent limitations of 
the method, which does not take account of frequency 
of publication of the periodicals or of the length of 
their articles, comparison on the basis of one year’s 
references is too narrow to be trustworthy. Results 
obtained at the London School of Hygiene and 
Tropical Medicine for a large number of medical 
periodicals by marking each volume or part on the 
table before return to the shelves are tabulated and 
discussed, particularly as a check upan the personal 
selection of experts. Mr. Barnard directs attention 
to the infrequent reference to the earlier volumes of 
even such periodicals as Annales de Institut Pastour 
and Zeitschrift fur Hygiene, and suggests that the 
compilation of similar records by all libraries 
co-operating in the inter-library loans system might 
permit recommendations on the basis of a compre- 
hensive survey which would effect appreciable savings 
in postage and also in time and labour by the 
redistribution of certain periodicals among the 
participants. 
ASLIB Conference Report 

THH report of proceedings of the fifteenth Confer- 
ence of the Association of Special Libraries and 
Information Bureaux (price 5s.), which has just been 
issued, contains the text of papers presented, at the 
Conference together with summaries of some of those 
presented at the joint session with the International 
Federation for Documentation on the organization of 
information services. An additional paper from Mr. G. 
Lightfoot, secretary, Council for Scientific and Indus- 
trial Research, Commonwealth of Australia, on the 
establishment of an information service by that 
Council is also included, as well as summaries of 
certain papers contributed to the jomt session on 
‘tools’ for library co-operation and reports received 
from the National Oentral Library and the British 
Society for International Bibliography. 


Air Raid Precautions in Hospitals 

A BOOKLET containing advice on the structural and 
other precautions that can be taken against air raid 
risks in hospitals has been issued jointly by the 
Ministry of Health and the Department of Health 
for Scotland to all local authorities controlling 
hospitals and also to voluntary hospitals (London : 
H.M. Stationery Office. 3d. net). Hospital authorities 
are urged to proceed at once with the preceutions 
recommended, the extent to which they do so 
depending in some degree on the likelihood of air 
attack in the area. Measures are described for the 
adaptation of existing buildings, as well as structural 
features suggested for new buildmgs. The Govern- 
ment is prepared to contribute to the cost of these 
Measures under certain conditions. 
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England - Cape Town Flight 

Ms. Avux HensHaw had made a new record for 
the round flight between Gravesend and Cape Town 
when he returned to Gravesend at 1.51 p.m. on 
February 9. The total journey of nearly 12,000 miles 
was made in 4 days 10 hours 16 minutes, thus 
improving by 1 day 6 hours 44 minutes on the 
previous record set up by Mr. A. E. Olouston and 
Mrs. Kirby Green. The Percival Mew Gull aeroplane 
showed no serious signs of damage and the 200-h.p. 
Gipsy Six engine was still in good condition at the 
end of the flight. The times for the journey out 
and that for the return flight, namely, both about 
thirty-nine hours, are also records. 


Vienna Academy of Sciences: Priye Awards 

Tus following awards have recently been made 
by the Academy of Sciences in Vienna: Haitinger 
prize for physics to Dr. H. Haberlandt, for his work 
on the luminescence of fluorites and other minerals ; 
Rudolf Wegscheider prixe for chemistry to Dr. R. 
Kuhn, for his work on lactoflavme; Frits Pregl 
prize for microchemistry to Dr. F. Hecht, for his 
work on microchemical analysis, particularly of 
thorium, monaxite and urantum minerals ; 

prize for astronomy to Dr. M. Beyer, for his work 
on the photometry of stars, and in particular for his 
work on variable stars. 


Announcements 


THe James Scott Prize (1988) of the Royal Society 
of Edinburgh was presented to Prof. P. A. M. Dirac, 
at the ordinary meeting of the Bociety held: on 
February 6, when he delivered an address entitled 
“The Relation between Mathematics and Physice’’. 


Tua James Alfred Ewing Medal of the Institution 
of Crvi] Engineers has been awarded to Prof. A. H. 
Gibson, professor of engineering in the University of 
Manchester. This Medal was founded m 1936 in 
memory of the late Sir Alfred Ewing, and is awarded 
to a person, whether a member of the Institution or 
not, for specially meritorious contributions to the 
science of engineering in the fleld of research. 


Pror. F. G. Doman has bean elected president of 
the Association of Scientific Workers, in succession 
to Sir F. Gowland Hopkins, whose term of office has 
recently ended. 


De. Fanos Gsoss, lecturer in experimental 
zoology in the University of Edinburgh, has been 
elected the first holder of the Jacobeson fellowship 
for research in the new Oceanografiska Institutet of 
Goteborg, Sweden. The research is in connexion with 
the inauguration of a new plankton-well, in which 
the life-histories of plankton may be studied m 
conditions resembling as closely as possible those in 
the sea. The University has granted Dr. Qross leave 
of absence to cover the period of the investigation. 


Pror. Apotr Wrorpaus has been awarded the 
Pasteur Medal for his lectures in Paris on the in- 
vestigation of vitamins. 
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Scooraey more names have been added to the 
memorial erected by the German Röntgen Soviety 
in commemoration of those roentgenologiste and 
radiologists who sacrifloed their lives to science. 


M. BERNARD Lyor, who has been awarded the 
Gold Medal for 1989 of the Royal Astronomical 
Society, will deliver the George Darwin Lecture at 
the meeting of the Society on May 12. The 
lecture will be illustrated by a film showing the 
motion of matter in solar prominences and by photo- 
graphs of the solar coronas in the absence of a total 
eclipse. e 

Ar a meeting of the Royal Astronomical Society 
held on February 10, the 


Presidents, Prof. 8. Chapman, Mr. W. M. H. Greaves, 
Dr. H. Spencer Jones and Prof. F. J. M. Stratton ; 
Treasurer, Mr. J. H. Reynolds; Seoretaries, Prof. 
H. H. Plaskett and Mr. D. H Sadler; Foreign 
Seoretary, Sir Arthur Eddington. 


Tue Division for the Social and International 
Relations of Science of the British Association is 
holding a meeting at the University of Reading. on 
March 28 to consider “Milk in ita Nutritional 
Aspects”. Further information will shortly be obtain- 
able from the Secretary, British Association, Burling- 
ton House, Piccadilly, London, W.1. 


THe annual general meeting of the Association of 
Technical Institutions will be held in London on 
February 24-25. Three discussions will be held, 
namely, (1) on the Report of the Consultative Com- 
mittee; (2) on the Report on Libraries in Technica] 
Institutions; (3) on the Report on Psychological 
Testa. Further information can be obtained from 
Dr. H. Schofield, Loughborough College, Lough- 
borough, Leicestershire. 

“Tus Minister of Health has approved an order 
made by Slough Town Oouncil under the Town 
and Country Planning Act, 1932, for the preservation 
of Observatory House, Slough, the residance of Sir 
William Herschel, where he set up his famous 40-ft. 
telescope, and also of his son, Sir John Herschel. 


Taa fifth Elihu Root Lecture entitled ‘Cultural 
Contacts of Science’? delivered by Sir Richaro 
Gregory on December 8, in the Elihu Root Hall ol 
the Oarnegie Institution of Washington, extracts 
from which were printed in Natruns of December 19 
p. 1059, has now been issued in book form. The 
Elihu Root Lectures were founded to deal with the 
influence of science and research on current thought 
Copies may be obtained from the Carnegie Institution 
of Washington, Washington, D.C. 

Ir was stated in the report received from ths 
British Museum (Natural History) that the diamon 
presented by Sir Ernest Oppenheimer to the Museun 
was the first to be taken from the Kimberley diamon+ 
mines (Natuns, Feb. 4, p. 195). We are mformer 
that this is incorrect. The stone came from th 
Jagersfontein mine in the Orange Free State. 
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Research Items 


Organization of Labour in Ancient Egypt 
Ir is remarkable that so few records of times taken 
„for ancient enterprise, excepting wars, have been 
ed. From one such record, the construction 
be Ene Ae his IIT of & vast lake of which the 
site is consi to be a rectangular enclosure near 
i ae Habu, Mr. R. Engelbach and 
. W. din have endeavoured, to arrıve at 
an estimate of the number of workmen employed 
to have produced this work within the period named 
(Bull. del iInst. d'Égypte, 20; 1988). The rectangular 
enclosure iş in size some 2200 metres by 1000 metres. 
On four commemorative scarabe known, of which 
one is only a fragment, it is stated that on the six- 
teenth day the king and, his consort sailed on the 
lake in the royal barge; but it is pointed out by 
Breasted that the dimensions of the lake differ fram 
those given on the scarabe. Air pho phs, how- 
ever, suggest that although the length-breadth pro- 
portions are different, the variant dimensions can 
be reconciled. Though the lake is y described 
as a pleasure lake for Queen Tyi, this is not mentioned, 
on the soarabs; and it is probable that it was 
intended to serve as a harbour for the numerous 
boata which would be required by the new palace 
built by his. The possibility whether the 
lake could have been constructed in the time 5 
upon the number of diggers who could be put to 
work simultaneously in the space and efficiently 
served by carriers of the spoil. The only method 
feasible would be to divide the area mto a number 
of bays, in each of which it is calculated 184 diggers 
could work while leaving space for the passage of 
the carriers. This method of excavating is followed 
in modern Egypt, and on this basis it 1s calculated 
that 184 diggers could excavate a bay in 13:96 days. 
Takmg the distance to the still existing mounds of 
spoil, the calculation gives 50,968 diggers, 50,968 
diggers’ mates and 675,326 carriers; total, 777,262 
men. If, however, the i were reduced to 
temporarily dumping the soil by the side of the lake 
for later transport to a greater distance, the carriers 
might be reduced to 140,716. 


North American Birds of Prey 
THE most complete account of the life-histories of 

the birds of any country is that now being rablished 

by the U.8. National Museum in its series of 

The series began in 1919 and now with Part 2 of 


, giving 
of the life-history of the best- 
species of each species. and 


as Outram Bangs showed in 1930, has a considerable 
range in the States. The author, Arthur Cleveland 
Bent, finally, one hopes, gives the lie to the old fable 
of the communal life of the burrowing owl with the 

dogs and rattle-snakes of the western plains. 
oat pointe out that so comprehensive a work can only 
be the result of co-operation, and that if any reader fails 
to find in the volumes anything that he knows about 
birds, he can blame himself for not having sent in 
the information. Thus is the oritio disarmed. 


Nicotine and Bees 

Ix the Bes World of January 1939, a short but 
interesting account is given of the work of F. K. 
Béttcher, published in Die Gartenbauwissenschaft 
(12, 2; 1988) on the effect of nicotine on bees. It 
a that this substance repels bees, and that it 
is difficult to induce them to take it. When nicotine 
was added to the drinking water of the bees at any 
strength over 0:05 per cent, ee ee 
so much that there was no fear of their imbib 
much of it. When a field of mustard was di 
with nicotine in the usual way (2:5 per cent) most 
forager bees were driven away ; only & few became 

isoned. Neither dusting nor spraying caused any 
Hamage of practical importance to the eolanies. It 
can be concluded, therefore, that when nicotine is 
used as & dust or as a spray in concentrations of 
0-15-2-5 per cant, no damage of practical importance 
to bees resulta. This work, if confirmed, is important 
to bee-keepers and fruit-growers in view of the 
repeated warnings given about the damage caused by 
nicotme applications to fruit trees when the 
blossoms are visited by bees. 


Induced Polyploidy by Treatment with Colchicine 


A BHPORT was presented by A. J. T. Mendes, of 
the Instituto Agronamioo do E. de 8. Paulo Campinas, 
Brazil, at the first South American Botanical Meeting 
held at Rio de Janeiro, last October, on the prelim- 
inary results obtained by treatment of seed and 
plants of coffee, cotton and tobacco wi 
The embryo of the coffee seed is 
amount of nutritive matter ; 
in solutions as strong as 0: 
35 days did not produce 
germination. Buta 
during 4 
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Pollen Tubes of Cotton 


A 8TUDY of various problems connected with the 
growth of pollen tabes in cotton has been made by 
N. K. Iyengar (J. Genetics, 87, No. 1). The method 
found most satisfactory was by direct observation 
of the pollen tubes in the pistil after suitable treat- 
ment. There is a central conducting tissue in the 
style, and the tubes run for some distance over the 
placenta before reaching a micropyle. The pollen 
aoe germinate promptly on the stigma, putting 

orth several tubes which form some branches in 
the style. Oallose plugs are also described. The 
tetraploid cottons generally have larger pollen grains 
and wider pollen tubes than the diploids. When the 
two are present on the same stigma they both germ- 
inate, ha a ure ane part in fertilization. 
Two to foug pollen tubes sometimes enter one 
micropyie ; but there is no evidence that more than 
one takes part in fertilization. By examining the 
ovary 25% hours after pollination, evidence was ob- 
tained the order of entry of the pollen 
tubes into different ovules of the flower. It was 
found that the first ovules in a locule to receive 
pollen need not necessarily be the ones nearest the 
stigma. 


Synthesis of Polyploid Types by Hybridization 


Mturznra’s experiments on tibility 
and the origin of polyploids has brought out the fact 
tint e toad to be cance viable tf grodncad by 
union of gametes with a xis the same 
chromosome number. M. . Int. de 


V Acad. Polonaise des Soi. et Leit., B, Sci. Nat. 1) 1988) 
in carrying out breeding experiments with hyper- 
diploid Agquélegia plants with 15 (2n + 1) and 
16 (2n + 2) chromosomes, obtained a proportion of 
giant pollen grams by formation at meiosis of restita- 
tion nuclei, fusion of spindles in meiosis I or unipolar 
spindle fusion, giving diploid and extra chromosome 
types of pollen. It was concluded that such giant 
ins would compete favourably with haploid or 
hyperhaploid grains in tetraploid tissues. The results 
of such crosses fully confirmed Müntzing’s observa- 
tions as pollination of the tetraploid with pollen 
containing & proportion of giant grains produced, in 
addition to one triploid (21 = Sh) acid one BTO 
poe oR = $n + 2), tetraploid (28) and hyper- 
lants with 29 (in + 1) and 30 (4n + 2) 
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no correlation between their shock-frequency curves ; 
but if we assume a hypothetical endogenous cause 
for all these regional tectonic movements, then this 
cause must be the connecting link between them and 
hence between the several earthquake shocks. 


Heats of Combustion of Diamond and Graphite, etc. 


Three recent papers (J. Res. Nat. Bur. Stand., 
21, 457, 475, 491; 1988) by P. H. Dewey, D. R. 
Harper, R. 8, Jessup and F. D. Rossini with 
anthracite cokes, natural and artificial graphites 
and diamonds from the point of view of heats of 
combustion and stability, and important new 
date in this interesting fleld In 
agreement with ious results, it is found that tho 
beat of combustion of ‘amorphous’ carbon is higher 
than thet of diamond, and that of diamond, is higher 
than that of graphite. The resultes are expressed, in 
international kiloj TATE (12-01 gm. Sy of carbon 


production of external work. The results do not 
indicate the existence Se ee ee 
and diamond. The values are: hite, 8 

int. kj. (94,080 gm. coal.) ; diamond, 895-287 AoE kj. 
(94,484 gm. cal); ‘amorphous’ carbon, 403-08 


inb. kj. (extropolated to zero hydrogen oontent). 
The pa: contain therm discussions of 
the stabili 


of the forms of carbon and deal critically 
with & large amount of numerical data. 


prae 


papot Brit. Asiro. Assoo., 48, 9; 
July 1988), T a orter discussed the errors in the 
iin poa a Saupe nr arene 
(J. Brit. Astro. Asoo., 49, 8; Jan. 

1080) ho deala with tho eoouraoy of radiante ` Porter 
thirty-five doubly observed Perseids from 

1084 ental 1957, and his procedure consisted in deter- 
mining the true radiant from the elements of Odmet 
1862 iii which is responsible for the Perseid shower. 
pact anata tage Shak E a Rates aps 
tations of radianta were made from July 29 
antil August’ 16; and these were compared with the 
radiants deduced from doubly observed meteors. A 
very full analysis of the resulta is made, and, although 
only thirty-five doubly observed meteors were avail- 
able, it is highly probable that the deductions are 
a safo criterion i observational errors m 
general, or at least for the British observers. The 
probeble error of the radianta is +2-4°, and this is 
very small with the results found for 
American observers. ee accepted a probable error 
of +8° for the Arizona Meteor Expedition observers, 
and others have quoted even higher figures. Various 
oe oa ee ek aie 
b which the following 
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addresses stressing the i ce of the meeting. 
Prof. Gonseth then introduced and explained the 
sabject to be discussed. 

At the meetings the following six papers were 
liscussed : “The Significance of the Skolem-Léwen- 
i Th. Skolem); ‘General 


‘Prof. J. Zukasiewics) ; 
the Theory of ‘Ensembles’ and the Question of 
Fundamentals” (Prof. H. Lebesgue); ‘The Role of 
the Axiom of Choice, and the Hypothesis of 


Molecular 


DISCUSSION on molecular structure was held 

by the London Mathematical Society on 
January 19 in the lecture room of the Royal 
Astronomical Society, the president, Prof. E. A. 
Milne, being in the chair. The discussion was 
by Dr. W. G. Penney; Dr. H. A. Jahn, Dr. C. A. 
‘Coulson and Mr. G. J. Kynch made further contribu- 
tions, and Prof. J. E. Lennard-Jones summarized 
¢he discussion. 

Dr. W. G. Penney (Imperial College, London) said 
that the nuclei of a polyatomic molecule in its moet 
stable state are practically at rest and that the 
glectrons move about in a highly complicated, but 
regular, way. If the nuclei are slightly disturbed, 
they vibrate, and their motion can be described in 
terms of a number of normal modes. Such vibrations 
<an be detected in the infra-red spectrum. 


Regular tetrahedron. 


Group Té. 


Vibrations : 


A, + E427, F, 


4 frequencies. 


5 general force constants. F, 


Let B(x, za . . .) be the least energy required 
to separate a molecule into electrons and nuclei, 
when the nuclei are stationary at 7,2, . . . Then, 
in principle, H(z, x, . . .) may be found as the 
igen values of the Schrodinger differential equation 

(H-E) y=0 a) 

The energy of formation of the molecule from 

«toms is 


Way,2, .. .) = Bry v . . .) — Oy, 
where XM, is the sum of the energies of formation 
of the separate atoms from nuclei and electrons. 
The equations for the We are similar to (1). Since 
W is very small compared with Ee, it is possible 
2 
t 
\ 
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Continuity in Mathematice’”’ (Prof. W. Sierpinski) ; 
“The Present Position in regard to Hilbertism” 
(Prof. Bernays). 3 

At the end of the meeting Prof. Gonseth summed 
up the general conclusions to be drawn from the 
discussions, and, expressed his thanks to the Institute 
of Intellectual Co-operation for its help and ool- 
laboration. 

The texts of the various papers submitted and an 
account of the discussions will appear in the fourth 
volume of the new Scientific Series being published 
by the Institute. 


Structure 


to calculate W by perturbation methods. Thus, 
p is expanded in terms of the pe, the Schrödinger 
fonctions of the separate atoms. Substituting this 
in (1), leads to 

[H — W(m,% . . .)] Easpa = 0. 
Multiplying by the }, in succession, and integrating 
over the configurational space, leads to a set of 
equations in the ags. Eliminsting the a» gives a 
determinantal equation for W (z1, 2a .. .). Mi ixi 
with to 4, 2%, . .~. gives the equilibrium 

tion and the heat of formation ; expanding 
about the minimal configuration leads to the fre- 
quencies of the normal modes. 

Detailed considerations of the function W(2,, a...) 
show, for , that if four monovalent atoms 
are combined with a carbon atom, they are distributed 
around the carbon atom in the directions of 
the corners of a regular tetrahedron. If 
the carbon atom is linked directly to only 
three ‘atoms, so that one of the bonds is 
double, the system is co-planar. When the 
carbon atom is linked to only two atoms, 
so that both bonds are double, or one 
is triple and the other single, the system 
is linear. 

Little progress has been made in cal- 
culating the energies of formation and the 
vibration frequencies of molecules in excited 
states, and the description of their abeorp- 
tion spectra is therefore at present only 
qualitative. A similar, but simpler, problem 
is that of interpreting the sabeorption 
spectra of rare earth crystals. The spectrum 
is that of an inner group of electrons of the 
metal ion, and the energy levels are very 
near those of the free ion. 

Dr. H. A. Jahn (Davy Faraday Laboratory, Royal 
constants of polyatomic molecules. showed how, 
starting from & given equilibrium tion of a 
polyatomic molecule and making use of the invariance 
of the vibrational potential energy with respect to 
all the operations of the group of symmetry of the 
equilibrium configuration, the most general form of 
the elastio potential can be determined. 

Mathematically, the invariance of the vibrational 
potential energy is equivalent to the fact that the 
matrix of its coefficients must commute with all 
those matrices which show how the normal displace- 
ments transform under the symmetry operations of 


304 


group. Consequently, by choosing a complete 
set of vibrational symmetry co-ordinates which trans- 
form according to i le representations of the 
group of symmetry, there may be obtamed at once, 
by application of Schur’s Lemma, the most general 
form of the matrix of the potential energy. 

This waa illustrated by the dxample of the methane 
molecule. 

Thus, if the methane molecule is a regular tetra- 
hedron, the potential energy has five general force 
constants and, the molecule has four different vibra- 
tional frequencies. Similarly, if the molecule has the 
form of a square pyramid, the group is Oir, the vibra- 
tions are 24, + B, + 2B, + 28,, there are seven 
different frequencies and ten general force constanta. 
eee ee ee 
molecule has the form of a regular tetrahedron. 

Dr. C. A. Coulson (University College, Dundee) 
discussed the theory of the carbon-carbon linkages 
in some Se Pee and aromatic molecules. 
Certain hydrocar can be adequately described 
by a single structural formula. Examples are ethane, 
where the linkage is a single bond, ethylene, where 
the linkage is a double bond, and acetylene, where 
the Imkage is a triple bond. Other molecules, such 
as benzene, naphthalene and butadiene, are more 
complex, and in these cases the linkages must be 
considered to be of fractional order. General methods 
of calculating the orders of these linkages have been 
discovered. They evaluate the energy of a linkage 
by the approximation of molecular orbitals or of 


The British 


F. T. M. HARRIS, with experience of the 

Greenland Rbætic flora behind him, has now 
studied the British Rhætic beds and, with the appli- 
cation of new methods, described with ponmiderable 
detail some of the few plants from these rocks (The 
British Rhestic Flora, British Museum, 1988.) The 
main of Rhstic rocks extends from Dorset 
to north Yorkshire, and it is from these alone that 
plant remains have been obtained, though smaller 
outcrops also occur in Wales, Northern Ireland and 
Scotland. The conception of the Rhwtio formation 
is that of a shallow sea, dotted with islands, and in 
this, slight changes in level isolated lagoons, which 
would soon become brackish or freshwater lakes. It 
is probably in such lakes that the plants grew. The 
plant-containing beds occur as strata between those 
containing fish and other marine remains, suggesting 
temporary incursions of the sea mto the lagoon 
region. The Bristol locality seems to have supplied 
most of the specimens. 

A new method of examination of surface features 
by reflected light on specimens moistened with 
paraffin oil has contributed materially to the success 
of the investigation. The usual methods of rock 
sections and cellulose nitrate films have also been 
used; but are difficult with this material. 

A common plant is the alga Botryooocous braunii, 
recognizable as colonies, terra-cotta in colour and 
with characteristic resistance to HNO,+KOIQO,. It 
is probable that this fossil is the same plant which has 
been described under various names from Ordo- 
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electron pairs, in terms of a single parameter which 
measures the difference of energy of the single am 
double bonds. Lineer interpolation then gives th 
From the ee values of certain physica 
constants of single, double and tri ie Dende 
empirical curves may be constructed. may 
be used to predict values for the linkages of inter 
mediate order. Thus, the benzene lmkage is of orde. 
1-65, and the internuclear distance should be 1-39 A. 
in exact agreement with direct observation. Similarly 
in naphthalene, there should be four types of linkage 
Their orders, beginning at the central lmk and work 
ing outwards, are 1:52, 1°56, 1°76, 1:60. The 
Se ae ee 1-42, 1-40, 1-38, 1-40 A. 
Mr. G. J. Kynoh (Imperial Oollege, London 
discussed the relations between the magnetic pro- 
perties, specific heat and absorption spectra of rar 
earth crystals. The deviations of the principal an 
mean. iliti from Ourie’s law, 
stant, are caused by an electric i 
perturbe the magnetic ion. Calculations of the mag 
netio ities involve the determination of thi 
lowest energy levels of the ic ion. These car 
be with those obtained. from the measure: 
ments of the absorption spectra and the specific heat 
Previously, it was th t that a fourth order cubie 
fleld would correlate the data. This no longe» 
seems possible, because of the considerable neta 
anisotropy of the crystals. A new interpretation of 
the levels found spectroscopically must be sought. 


Rhetic Flora 


vician, Carboniferous, Permian, Rhætio, Jurassic 
and other rocks up to the present day. 

Another alga has close resemblance to Cosmarium , 
but owing to failure to i 


wall, it is provisionally nie i a hae 
cosmartoides 


Perhaps the most interesting plant and one de- 
scribed in amaxing detail is Naiadia lanosolaia, an 
undoubted bryophyte. Earlier records of Prepay 
oe ie ee t 
liverworte, probably belangi to the J - 
mannialée, extantl back to. the Carboniferous, slat 
records of mosses are more doubtful. 

Nostadoia is now described with details of stam andl 
leaf form and structure, rhizoids, gammm (free andi 
possibly in gamma cups, and development of new 
plantules from gemms), archegonia, sporophytes, 
perianth and spores. The plant is thus sufficiently 
known to compare with present-day genera. The 
radial construction and spiral phyllotaxis (3/8) are 
moss-like features ; but the majority of the characters 
place it in the Hepaticm, and provisionally as nearest 
to the Riellacess of the Sphmrocarpales. 

Prof. Harris discusses the conceptions of evolu- 
tionary trend m Bryophyta and regards Natadiia as 
supporting rather the view of a reduction series than 
an up-grade series. 

One other plant, Hepaitoites solenotus, appears to be 
a hepatio resembling Anoura. 

Certain other fossils, previously described as 
Rhstic, seem more correctly to be Lisssio. ‘ 
t 
{ 
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Training Teachers 


N 1937 the University of Reading Educatian Depart- 
ment, under the direction of Prof. H. O. Barnard, 
decided to pay special attention to traming teachers 
for posta in rural senior, central and schools. 
‘Three main considerations seamed to make this under- 
ing @ desirable feature of the training course : 
be ; 


of agriculture and horticulture ; (8) there are in the 
surrounding countryside several schools which make 
Oe ee re tale 
instituting the course at Reading, the principle 
was adopted that it is undesirable to train teachers 
so narrowly in ane aspect of education that they are 
parae y Oien 1020 any DT ae The course 
in the teaching of rural science was therefore made 
one of e number of optional subjects, and at present 
it Includes: (a) a series of lectures on general 
of rural education ; 


tion ; (6) visits to rural schools ; (d) teaching practice 
in rural schools; (e) practical instruction in horti- 
culture and handicrefte. 

_ The lectures deal with such topics as: the mean- 


of rural education ; comparison of rural and: 1 


schools ; Hadow and Spens 
and i 


in which it is developed ; the value and the conduct 
of school expeditions to farms, eto., and the aims, 

equipment and finance of live- 
stock i handicrafts. lectures 
hace bet gree by tie Lod ca) ee ae 
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of Rural- Science 


ary school with a strong ‘agricultural bias’, by 

one of His Majesty’s mspectors of schools who 

specializes in rural science and by & horticultural 
organisar to 0 oomty council. 

pedis pro a er ee 

all aered in ied to lock: fer, Tao Pe 

be very valuable, and teaching practice in rural 
schools has been arranged. 

Students receive i instruction in horti- 
culture at the University Horticultural Station. Their 
work includes preparation of ground, planting, prop- 
agation, pruning, crop rotation, managing a small 
greenhouse or a frame, grafting, etc. In handicrafts, 
studenta are encouraged to make apparatus useful 
for rural activities, such as model greenhouses, cold 
frames, etc. A short course in metal-work is being 
devel in which students may make such things 
as gate latches, simple agricultural tools, eto. 

The course, as at present constituted, is in ite 
infancy, and is in no way statio. Some devel 


This then is one way in which Reading is trying 


for the education diploma, moluding 
ee ee eee 
in e rural school of any 

ment of Education 
of the Mint of ‘Agriculture, a fortnight’s course 
in the “T of Teaching” for those who hold 
posta on the agricultural staff of a county authority 
or similar positions. 


Wave-Action and Shore-Lines 


N article by Mr. W. V. Lewis on the ‘Evolution 
of Shore-lme Curves” (Pros, Geol. Ase., 48, Pt. 
2; 1988) is a valuable contribution to a well-worn 
ay The author’s position is fundamentally that 
ir Henry de la Beche, founder of the Geological 
Barrer, who a hundred years ) stressed the 


to the shore. In later years 
Spiers changed, explanation of the evolution 
coastal outline was on the action of long- 


Steers, Johnson, and others. Mr. Lewis proceeds to 


approach of both dominant and prevalent waves, 
the former. 

The case of Weymouth Bay and Chesil Bank is of 
particular interest. It appears that breakwaters in 
connexion with the Portland Harbour works have 
caused a modifloation in the direction of wave 
approach, with the result that shingle which used to 
be driven north from Weymouth is now socumulating 
in front of the town. This means that the bay has 
round go as to face a more easterly 


gives 
stability to the curve of the Beach, which exactly 
faces the direction of open water just clear of Starb 
Point and Ushant into the Atlantic. The grading of 
the shingle, which increases steadily in size from 
West Bay to Chesilton, is held to mdicate that there 
is now no permanent drift of material in either 
direction. In any cease the Beach could not have 
been formed by simple longshore drift, as this would 
have first up the narrow backwater behind. 
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Fox Talbot's Photogenic Drawing 

rig na E T E ay o Toriy 2l, 
1889, further information on drawing 
was given in a letter written by ee H. 
Obristie, the secretary, dealing with the preparation 
Co ee ee ee 
Having chosen a firm quality, and 
smooth surface, eat ox t, ib was dipped in a 
weak solution of common galt and wiped dry. One 
side was then treated with a solution of nitrate of 
silver. By alternately washing the paper with salt 
and silver and drying it in between times, the sensi- 
tivity of the paper was increased. With regard to 
the fixing of the images, the author said, that having 
tried ammonia and several other reagents, the first 
which gave him a successful result was potassium 
iodide, much diluted with water. On a photo- 
of mlver was formed absolutely unalterably by 
sunshine. 


Lighthouses on Sandbanks 


Is the February 1889 issue of the Civil Bngmeor 
and Architect's Journal, was an article on the 
“Construction of Lighthouses on Sands” by the use 
of the patent screw piles or screw moorings of 
Alexander Mitchell. On July 4, 1833, Mitchell had 
secured a patent (No. 6446) for a dock to facilitate 
the repairing or building of ships, and in this patent 
oe eee ee r 

fitted with broad metal screws or worms. 
could be fitted also to mooring chains. “It 
having been brought to the notice of the Corporation 
of the House,” said the Archiien’s Journal, 

“that the invention might be utilised for establishing 
lighthouses on sands, they directed an experiment be 
made by their engineer James Walker. Tho spot 
selected for the experiment was the Maplin Sand 
twenty miles below the Nore, in the mouth of the 
Thames.” Hight screw piles were driven intd the 
sand forming an octagon 40 ft. in diameter, with one 
in the centre. The piles were wrought iron tubes of 
5 in. diameter, 26 ft. long, and each of them was fitted 
with a screw 4 ft. in diameter. They were driven into 
_the sand 22 ft. by men working on & raft. Afterwards 
the tops af the piles were braced together to 
the lighthouse structure. In 1889-40 a similar li 


Earthquake in Leicestershire 


TH issue af the Gentleman's Magasine for February 
1839 contains the following information: ‘Deo. 23. 
About four in the afternoon a smart shock of an 
earthquake was felt at Woodhouse Eaves in Charn- 
wood Forest, Leicestershire. It was preceded by a 
loud rumbling noise, as of a on the adjoinmg 
road, and the shock was sensibly felt by the numerous 
congregation then assembled in the new church at 
Woodhouse Eaves; the vibration was so strong as 
to loosen pieces of mortar from the roof, which 
several persons heard fallmg down the alates to the 

It appears to bave been in the direction 

the south-west to the north-east or east, from 
which former point the wind then blew... . It is 
remarkable that an earthquake was felt at Naples about 
the same time. It is well known to geologists that 
an anticlinal line of strata is in Oharnwood Forest.” 
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University Events 


BraspigHam.—Tho celor (Mr. Walter 
Barrow) and the deputy pro-chancellor (Alderman 
Jobn Henry Lloyd) have recently resigned their 
poste. Mr. Edmund Phipson Beale is to be nominated 
as pro-chancellor. Mr. Beale has been on the Uni- 
versity Council since 1928 and became treasurer in 
1980. He is a son of the first vice-chancellor, Mr. 
Oharies Gabriel Beale, who was appointed when the 
University was founded. (The title ‘vice-chancellor’ 


Cammnipes.—The Jacksonian professorship of 
natural philosophy became vacant at the end of 
January on the resignation of Prof. E. V. Appleton, 
Bt. John’s College, who has been appointed secretary 
of the Department of Scientific and Industtial 
Research. It is recommended that candidature at 
the next election be limited to candidates whose 
work is connected with atomic physics. It is farther 

that the Jacksonian professor’s duties of 
residence and lecturing shall no longer be specially 
prescribed. 


Prof. P. M. 8. Blackett, y professor of 


physics in the University of , bas bean 
appointed Scott Lecturer for the year 1989-40. 


SaurrcaLp.—Prof. B. H Bentley, formerly professor 
of botany in the University, has been appoimted 
emeritus professor. 

Dr. 8. Glasstone has resigned his post of lecturer 
in physical chemistry. 


Societies and Academies 
Paris 
Academy of Sciences (O.8., 208, 287-312, 
Jan. 25, 1939). 


A. GUILLIARBMOND and R. Gautosesr: Effect of 
pH on the vital staining of yeaste. Absorption of 
Neutral Red, Oresyl Blue and Nile Blue mareases 
with rising pH ; the blue dyes are absorbed by the 
cytoplasm, the red only in the vacuoles. 

A. Onmvatian: Species, varieties and hybrids of 
American cotton actually cultivated in tropical 
vement. 


were captured and digested 
eae bono conditions) SAL pe e 
soil suggesting the possibility of biological 
control of these disease organiams. 
W. Dasrrm : Certain aleatory movements. 
A. DExovLIN : Theory of lines traced on a surface. 
G. Van pug Lyw: Analytical representation of 
eee PI PADRT 
J. Duremanox : Exceptional values of meromorph 
functions in the neighbourhood of a given meromorpb 
function. 
V. Puatorr: Measurement of the reaction of s 
gaseous jet by the pressure it exerts on a disk. Í 
4 
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R. Banraotayns : New list of stars belonging to 
the Great Bear stream. 

N. Casnupa: Law of multiplication of represan- 
tative matrices of linear differential operators. 

A. Párard and C. Vormt: Improvements made 
in definition of the lengths represented by the inter- 
national standards and in the comparison of these 
lengths. Certain of the standards have been re- 
engraved, and the apparatus for comperisons im- 
proved. 

L. ZacHovaL: Dispersion of ultra-sonic waves in 
castor oil. 
J. Bassar : ion of graphite under very high 
preasure of argon, up to 4,000 kgm./am.*. 

W. Urrmnnozvan and C. VERBURG : Temperature 
of electrons I, in & positive column with 
alternating current (50 cycles); results for neon. 
O. Ta-Toxao: Formation of large ions in gases as 
a function of the size of the particles in suspension. 
Mutu. N. Morcunurr: Absorption in the visible 
a afi rsp a aa gti 


and R. Smspvant: End emission of tubes , 


of luminous gas; part taken by reflections from the 
walls. 

G. OCovunrom: Fusibility of mixtures of pure 
anhydrous sodium sulphide and carbonate. 

M. Fox: Influence of ‘temper’ on the density 
of sodic borate glasses. 

J. Counnot and M. BAUDEAND: Corrosion of 
ea nee ene ip 

. Toocmmans, J. ps Roostsp and J, MioHat : 


re ion and, the rate of orystal- 
lization of water and of heavy water. 

(To be continued) 

Amsterdam 


Royal Netherlands Academy (Proo., 41, No. 10, 1938). 


H. J. Jonpaw, Mes C. E. Suurres and N. Posrma t 
Regulation of the muscle tonus by the ganglia 
in Helix pomatia L. according to the co-ordination 
echeme. 

F. A. Vænta Mupiasz: Forthcoming gravity 

ition of Dr. W. Nieuwenkamp. 

. 8. Onserety: The theory of liquid crystals. 
L. 8. Onnerany, J. M. W. Moats, E. F. M van 
Dmm Hmp and W. Maas: A sensitive method for 
the measurement of the excitation function of 
artificial radioactivity. 

E Beman, L. 8. Onnsrany and W. Lanaun- 
DIX: Photographic sensitometry for B-ray spectra. 
L. S. Onxemm, J. M. W. Mizar, H. raw Kata 
and M. Mrasowicz: Conditions for the quantitative 
operation of a Geiger-Mtller counter for B-rays. “The 
ionizing power of B-rays as a function. of their velocity. 
J. Q. van pms OCorror and H. J. Baame : Re- 
action. velocity of mixtures (1). Bimolecular reaction 
of two mixed substances with a third substance. 
L. G. M. Baas Buoxine : Cause of the high acidity 
in natural waters, especially in brines. 

J. F. Somov : The perception of subjective 
tones. 

E. F. M van pga Herp: Value of G*|M|? in 
ar nae mee ray 


1) TEn representations of 
ok apenas ge sate fonction 
a) b; s} 

Influence of salt intake on root 
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F. A. H. W. pa Manns Oyuws: Preliminary note 
on the occurrence of a new ammonoid fauna of 
Permian age on the island of Timor. 

R. BaumMarxame: Ratio of the surface of the 
forebrain to that of the whole brain im higher apes 
and man. 

J. L. ADDEN8 : Presence of a nucleus of Bellonci 
in reptiles and mammals. 

J. DEOOGLEHVHE Forrury: Systematic arrange- 
ment of fibres in capsule interna,’ thalamus opticus 
and pes 

P. 0. Ftu: The Mg++ cation and lysis of the 
Bacterium megatheriun by the antimegatherium 
bacteriophage. 


Washington, D.C. ` 
National Academy of Sciences (Proc., 24, 525-565, 
Dec. 15, 1988). 


H. D. Basooor : Some recent observations of sun- 
spot spectra. Preliminary resulta with a 21-ft. 
grating spectrograph with no optical parts except 
alit and grating, for use in the ultra-violet and 


srg fe infra-red 
j D EE, SHARE $ seat net on & metagalactic 


F.G. d Eom Reflectivity and colour of meteor- 
ites. Using & aelf-recording spectral-photameter, it 
is concluded, from an examination of seven stony 
meteorites and one metallic, that they are essentially 
‘gray-bodies’, so that the usual calculation of their 
temperaturos in space aro valid. Their trical 

Se ee colour data do not 
differentiate between stony and metallic E 
W. J. Caozmm and E. Worr: (i) lexity 
theory of visual response in vertebrates (2). Flicker 
of a (rod retina) is little different 
from that of the diurnal turtle (cone retina), throwing 
doubt on the validity of amocia 
histological appearance and function in the vertebrate 
eye. (ii) Specific constants for visual excitation 
(8). Various animals give the same fundamental 
form of flicker response curves. They have in 
common ẹ& large assemblage of excitation elementa, 
the frequency distributions of which are fired by 
specific genetic constitution. 

L. W. Law: Effecta of chemicals on the lethal 
mutation rate in Two 
methods were used: (1) injecting sub-lethal doses 
into the larve; (2) immersing fertilized eggs from 
which the chorion was removed in solutions of sub- 
lethal concentration of the substances. Copper 
sulphate increased lethal mutation rate of the 
X-chromosome. Potassium te and also 
iodine in potassium iodide produce a slight increase, 
but colchicme was ineffective. 

F. A. BROWN, JUN. : An internal secretion affeot- 
rai in Crustacea. Five species of crayfish 

ambarus) were used. Removal of the cyestalk, 
e bs dae Ky ia ortin oF oreste Hines 
into the abdomen, gives resulte indicating the pro- 
duction in eye-stalk tissue of a chemical substance 
which is easential to life. 

L. M Buoumanraan and G. R. THuswan: Char- 
acterization of peeud: sota. 

B. pu 8. Naaey: i-groups of self-adjoint 
transformations in Hilbert space. 

G. A. Morum: Groups of order p™ containing 
m — q independent generators. 
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[Mostings marked with on asterisk ore open io the publio.] 


Monday, February 20 
Buprokmp Correas ron Women, at 5.15.—Dr. Frans 
Simon : “The Present Position and Future Objective of 
Low T ture Research’ (Succeeding lectures on 
February 22 and 24)." 


Tuesday, February 21 
Univarsrry OCottaam, Lompom, at 5.15.—G. 
“The Use of Museums. (8) The 


Thursday, February 28 


Bason OLUB, Knva’s Corman, NEWOASTLE-UPON-T YNE, 
at 6.80.—Dr. Olaf F. Blooh: “Some Scientific and 


oo Applications of Photography” (Bedson Lec- 


Friday, February 24 
Roya. Desrrrurion, at 9.—8. Casson: ‘The Collapse of 
Ancient Civilization: « Study of Archsological 
Evidence.” j 

Saturday, February 25 


8omoor Narona Srupy Umiom (ab i 
London ee eee Cone es E. G. 
F the Sciences in the Zoo Aquarium.” 


College, 


Assocation or TECHNICAL INBTITUTIONB, February 24— 
25.—Annual General Meeting to be held in the Hall 
of the Merchant Taylors Company, Threadneedle Btreat, 
London, E.0.2. 





Appointments Vacant 


APpritosriome are invited for the following appointments, on or 
before the dates mentioned ; 






roh, 16 ment, Otor, Department of f Wa 
fee oy 3008). 


H I the nI (Did) Veterinary Ooliege, Bdinburgh &— 
The Bearetary. oe 
Assia? IKEPECTO under the Alkali, 

ai ener te Deparinant of Honth for Sodan Tbe Becta, 
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Science and Democracy 


MANIFESTO on the relation of science to 

present developments in the international 
political situation has been issued on behalf of 
American men of science by a committee, of which 
Prof. Franz Boas of Columbia University, the 
doyen of American anthropologists, is the pro- 
tagonist. It is a document which is no less 
remarkable for the extent and character of the 
support it receives, in view of conditions in the 
United States, than for its argument. It is signed 
by 1,284 scientific workers, including three Nobel 
Prize winners, Prof. Harold C. Urey of Columbia 
University, Prof. R. A. Millikan of the California 
Institute of Technology, and Dr. Irving Langmuir 
of the General Electric Company, Schenectady, 
N.Y. The signatories are drawn from a hundred 
and sixty-seven universities and research insti- 
tutes, and include eighty-five college presidenta, 
deans, and directors of mdustrial laboratories and 
experimental stations; sixty-four are members 
of the National Academy of Sciences. 

The signatories call upon their colleagues to 
participate actively in the defence of democracy 
as the sole means of preserving intellectual freedom 
and insuring scientific progress. It is perhaps 
annecessary to recall that, as the oldest and the 
greatest of existing democracies, the people of the 
United States cherish as their proudest and dearest 
political possessions the right of free thought, the 
right of free speech, and the rule of the majority. 
These are for them, as they have been for all free 
peoples (at least of modern times) the funda- 
mental conditions of truth and justice, and as such 
she basis of free and democratic institutions. The 
iim of the manifesto is, broadly speaking, to 
lemonstrate, and to urge upon all scientific 
workers the duty of showing to the people of the 
Cited States that the development of political 

} 


? 


theory and practice in the totalitarian States cuts 
at the root of these principles, and at the same time 
at the freedom of all mankind, as well as endangers 
the possibility of the advancement of man’s well- 
being through the ministrations of science. 

In demonstrating the relation of science to 
freedom of thought and speech under democratio 
institutions, the manifesto takes ita stand on the 
recent resolution of the American Association for 
the Advancement of Science. ‘Science’, it was 
there said, “is wholly independent of national 
boundaries and races and creeds and can flourish 
only when there is peace and intellectual freedom.” 
“If science”, the manifesto goes on to say, “‘is to 
continue to advance and spread more abundantly 
ita benefits to all mankind, then the man of science 
has a moral obligation to fulfil. He must educate 
the people against the acceptance of all false and 
unscientific doctrines which appear before them 
in the guise of science, regardless of their origin.” 

Farther, the Fascist position towards science is 
publicly condemned. It is shown to have violated 
both truth and justice in the most profound sense 
by the imposition of scientific theories and 
doctrines which have been demonstrated time and 
again to be false, and by debarring a section of 
the population, Jews or ‘non-Aryans’, from intel- 
lectual and scientificactivity; while the “thousands 
of teachers and scientiste who have been exiled .. . 
bear testimony to the incompatibility of Fascism 
and science’. The manifesto in this connexion 
goes even further and regards “the attack on 
freedom’ of thought in one sphere, even as non- 
political a sphere as theoretical physics, as in effect 
an attack on democracy itself. When men like 
James Franck, Albert Einstein or Thomas Mann may 
no longer continue their work, whether the reason 
is race, creed, or belief, all mankind suffers the 
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loss” ; and it concludes, “If we American scientists 
wish to avoid a aimilar fate, if we wish to see the 
world continue to progress and prosper, we must 
bend our efforts to that end now.” 

The action of American men of science in issuing 
this manifesto on the relation of development in the 
international situation to the progress of science 
has fallen at a singularly opportune moment ; and 
its implications will not escape the notice of their 

. colleagues in the countries of Europe. Unquestion- 
ably it has been to the advantage of the intellectual 
advancement of the world at large that, while in 
the political sphere the United States of America 
has held fast to isolation as a corollary of the 
Monroe Doctrine—a policy now for the second 
time within the present century under public oon- 
sideration in view of danger to democratic in- 
stitutions—that isolation has not been a char- 
acteristic of this great people in matters of the 
spirit, more especially in the development of the 
arts and in science. By free exchange and inter- 
change of ideas and personnel, the New World has 
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co-operated with the Old to their mutual benefit ; 
while the recent approach of the American 
Association for the Advancement of Science to the 
British Association, for the promotion of joint con- 
sideration and discussion of problems of scientific 
import and socio-economic application, opens up 
further prospects of an accelerated movement 
towards world unity in attack on those broader 
questions in which science touches the interesta and 
well-being of mankind as a whole. Notwithstanding 
differences in social conditions between the United 
States and the countries of the Old World, which 
would militate against either the utility, or perhaps 
even the possibility, of like action in the very 
different circumstances prevailing in the European 
democracies, nevertheless the pronouncement of 
American men of science inculostes a principle in 
its statement of the relation of acientific progress 
and democratic institutions, which may well be 
laid to heart ; and it is of no less importance that 
once more it has demonstrated in practical form 
the essential solidarity of-the world of science. 


The Census and the Distribution of Population 


VERY civilized community needs a full and 
accurate knowledge of its human resources ; 
and hence the census has developed far beyond its 
primary function of merely numbering the people. 
It has become a periodic stocktaking; and 
among other aims it should provide precise and 
full information about the distribution of the 
people within a country. 

Every person is counted at the place in which 
he, or she, is at the date of the census. This gives 
the first facta of the distribution, what is called 
the de facto population of each census district and 
of the country. Inthe past this has been considered 
sufficient, provided that the actual census could be 
carried out within a very short time, so short that no 
appreciable movements took place during the count. 
Up to 1921, it was the only distribution directly re- 
corded by the census in Great Britain. But in that 
year the count was made in June, instead of in April 
as usual; and the holiday movements which had 
then begun caused serious uncertainties in the 
resulta as compared with those of other censuses 
and with intercensal estimates. Hence in 1931 
there was introduced a question requiring ‘each 
person to state his usual, or legal, place of residence. 


This made it possible to count the regular inhabi- 
tants of each district, and so to measure the de jure 
population, by excluding visitors and including 
temporary absentees, a second stage in an accurate 
measure of distribution. The difference between 
the de facto and the de jure populations may at 
some places and times be considerable, especially 
in a holiday resort such as Blackpool; and it is 
obviously neceasary-to know the numbers of the 
resident population for many purposes of adminis- 
tration. The counting of the de jure population 
has always been the aim of censuses taken to 
determine electoral constituencies, as in the 
United States of America; it is surprising that 
it did not oome earlier in Great Britain. 

The requirement that each person shall state 
his place of birth enables the census to obtain 
some information regarding the origins and migra- 
tions of the people it enumerates. It is regret- 
table that the separation of Hire from the United 
Kingdom in 1922 has been allowed to interrupt 
the continuity of the records under this head. 
This can be avoided for the future if under ‘birth- 
place’ in the schedule we write ‘British Isles’ in 
place of ‘United Kingdom’ ; and go obtain records 
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comparable with those of censuses before 1922, 
without losing anything in comparisons with that 
of 1931. A large part of the recent immigration 
into Great Britain is from Ireland ;- and fuller 
information about these immigrants is much to 
be desired. 

- In relation to the birthplace question, however, 
the chief desideratum is a fuller analysis and 
tabulation of the results. In 193], for each 
administrative coynty and every town in England 
and Wales with more than 50,000 mhabitanta, 
the oensus tables classed the numbers of those 
enumerated there into those born in that district, 
those born elsewhere in England, elsewhere ‘in 
Wales, in Scotland, in Northern Ireland, or in 
any one of many other countries. But if the 
classification is to give information about migra- 
tions within England, ‘elsewhere in England’ is 
& useless grouping. To measure the ‘drift to the 
south’ it should be replaced by at least the county 
of birth of each person enumerated, for the whole 
of Great Britain or, preferably, for the British 
Iales. Also these migrants should be olassifled by 
age and sex, and perhaps also by occupations, s0 
as to give a measure of the oharacter of the 
migration. It is clear that to do this will involve 
much more detailed analysis and tabulation of 
the results. But the magnitude of the internal 
movements of our population has been so great 
in recent years, and its resulta are of such import- 
ance, as to justify a demand for the fuller and more 
precise knowledge of it which can only be obtained 
in this way. 

Another important group of population move- 
ments is that of the daily journeys between 
residence and workplace. We all know that the 
day and night populations of many districte differ 
widely ; but this knowledge is rarely precise. In 
1921 the census schedule included a question on 
workplace, the answers to which gave valuable 
information on this daily ebb and flow of a large 
part of our population. The question was omitted 
in 1931 ; and only partly replaced by the require- 
ment that each employee should state the address 
of his employer, which is usually the place at 
which he works. Thus, for 1981, this information 
is available for only a part of the population. 
The question should be restored for 1941, and 
applied to every person engaged in regular work. 
‘The importance of a knowledge of this daily 
movement for the planning of suburban trans- 

jort, of roads, and of housing, and for other local 
vernment purposes, is quite obvious and 
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sufficient to justify the oost involved in obtaining 
and tabulating the information. 

Recent changes in the distribution of the 
population in Great Britain have been oon- 
siderable. The ‘drift to the south’ (actually 
towards London and some parts of the Midlands), 
though it may have bean exaggerated and mis- 
understood in the popular imagination, is a real 
and important fact. Such migrations, among a 
people whose numbers are no longer increasing 
to any considerable extent, involve actual decreases 
in the population of some other parts of the 


_ oountry. Before we can know the real importance 


of these movements or take any reasoned steps 
to deal with them, it is easential to have much 
more exact knowledge of their extent and range. 
In what numbers and in what proportions do the 
migrants come from the distressed areas, from 
highland areas, or from the rural areas and small 
towns? Do they spread themselves widely, or 
do they tend to move and settle in groups ? There 
is urgent need for trustworthy answers to these 
and other questions concerning the migration ; 
and a fuller analysis of the census returns can 
provide much material for the answers. 

In England the census has provided from 
time to time, but never for all at the same time, 
information concerning four groups of facta 
relating to the distribution of the people. The 
first of these is the number of the de facto popu- 
lation of each census district at the time the _ 
census is taken. The second, begun only in 19381, 
is that of the de jure population, at its usual 
residence, for the same date. The third comes 
from the comparison of the first, or in future of 
the second, with the information as to birthplace, 
age, sex, and occupation; it gives a measure, 
necessarily incomplete but nevertheless of real 
value, of internal migrations and of immigration. 
The fourth group of facts relates to the daily, or 
other short-period, movements. 

The importance of a knowledge of all these 
facts of distribution has been emphasized recently 
by considerations of air raid precautions and of 
civilian defence. A thorough knowledge of the 
normal distribution of the people is necessary for 
efficient defence in war, and not leas so for any 
adequate national planning for times of peace. 
It is, therefore, very desirable that the coming 
census of 1941 should be used to obtain the 
fullest possible information about all four groups 
of facta relevant to the distribution of the 
population of Great Britain. 
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Ancient 


History of Hindu Mathematics: 

a Source Book. Part 2: Algebra. By Bibhuti- 
bhusan Datta and Avadhesh Narayan Singh. Pp. 
xvi+ 314. (Lahore: Motilal Banarsi Das, 1938.) 
7.8 rupees ; 13s. 


HIS is the second volume of the three in which 

the authors are writing the history of Hindu 

mathematics. The first contained Part 1, dealing 

with numeral notation and arithmetic, which was 

issued in 1935, and noticed in Nature of January 

18, 1936, p. 88; the present volume (Part 2) 
contains the history of algebra. 

Historians of mathematics have hitherto been 
handicapped in describing the course of develop- 
ment of Indian mathematics because they have 
generally been dependent upon a few special 
studies such as H. T. Colebrooke’s “Algebra with 
Arithmetic and Mensuration from the Sansorit of 
Brahmagupta and Bhaskara’ (1817) and new 
editions of that work, “Notes on Indian Mathe- 
matics” of various dates by G. R. Kaye, a study 
by the same scholar of the BakhehSN manuscript, 
and few original texte and German or English 
translations, mostly brought out in India and so 
not generally sacocasible. But the published 
material is small compared with the extent of the 
sources. The editors’ bibliography im Part 1 
contains some thirty-eight items setting out the 
various books and MSS. to which they have had 
reoourse, and from which they have translated in 
full a vast number of passages. They estimate that 
about half the content of this second volume is 
here presented for the first time, so that the future 
historian will have at his disposal copious material 
as never before. 

The volumes are definitely source-books, and in 
consequence by no means easy reading. One 
characteristic of the Indian mathematicians is the 
careful formulation, in extenso, of rules for the 
solution of every type of algebraical problem 
(whereas the remains of the ancient Egyptian and 
Babylonian mathematics contain a multitude of 
examples, but practically no expreased rules). The 
rules have all to be expressed in words because the 
Indian had practically no symbols ; the unknown 
was ‘“yivat-tivat” or “avyakta’, and was denoted 
sometimes by a blank with the number representing 
the coefficient following it, sometimes by abbrevia- 
tions for the names of various colours, sometimes 
by letters of the alphabet ; signs for operations 
were limited to + (after the symbol to which it 
relates), or a superposed dot or small circle, for 
minus, the others being abbreviations for words ; 
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Hindu Algebra 


powers were ‘square’, ‘oube’, ‘square-square’, 
‘square-cube’, ‘cube-oube’, so that the Indian 
symbolism had not even in Bh&skara II’s time 
(twelfth century A.D.) advanced beyond the stage 
represented by Diophantus (third century). It is 
not surprising, therefore, that the statement of a 
rule for solving an equation or » set of equations 
sometimes runs to many lines, equal to s third or 
a half of the printed page, in one of these volumes. 

The subjects include (besides technical terma, 
laws of signs, fundamental operations, eto.) linear 
equations in one, two, or more unknowns, quadratic 
equations, single and simultaneous, a few equations 
of higher degrees, indeterminate equations of the 
first degree, simultaneous equations of the first 
degree, the solution in integers of the equations 
Nxt + 1 = y' (“square-nature”) and Nz + c = 4°, 
general indeterminate equations of the second 
degree, rational right-angled triangles, rational 
quadrilaterals, linear functions made squares or 
cubes, double equations of the first and second 
degrees, and finally the solution of the equation 
azy = bz + cy + d. 

The genius of the race for the theory of numbers 
brought the Hindus by a.D. 1150 to their supreme 
achievement, the general solution in integers of 
the indeterminate equation of the first degree in 
two unknowns and of the famous (miscalled) 
“Pellian” equation. The first was solved by the 
method called the ‘pulveriser’ (‘kutfaka’), and the 
stages through which the solution passed are 
represented a eo I (born a.D. 476), 
E I (522), Brahmagupta (628), Mahăvira 

J pe IT (950), taa Toe and 
Sie IT (1150). The editors give the rules 
stated by each of these writers. The importance 
attached by the ancient Hindu mathematicians to 
the method of the ‘pulveriser’ is attested by the 
fact that the whole science of algebra was ope 
named after it (‘kuffaka-ganita”, the science of 
‘kufttaka’). Still more remarkgble is the solution 
in integers of Nz! + 1 = y* (the ‘square-nature’) 
The account begins with Brahmagupta’s Lemmas, 
rediscovered by Euler in 1764 and by Lagrange in 
1768, and finishes with the ‘oyolio’ method de- 
scribed by Bh&skara IT (1150). Fermat, Brouncker, 
Wallis and Euler could do no more than redis- 
cover what the Hindus had given, and only 
Lagrange supplied the final proof that the ‘oyolio’ 
method will in every case produce the desired 
result whenever N is a number which is not a 


square. 
The book has evidently involved untold 
and labour, and cannot be too strongly commend 
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Physics in College and School 


(1) Électricité et Magnétisme 

Par Prof. Gaston Jochmans et Fernand Descans. 
Pp. 416. (Bruxelles: A. de Boeck; Paris: Ch. 
Béranger, 1937.) 150 francs. 

(a) College Physics 

By Prof. H. A. Perkins. (Prentice-Hall Physics 
Series.) Pp. ix% 820 +1 plate. (New’ York : 
Prentice-Hall, Inc. ; London, and Bom- 
bay: Blackie and Son, Ltd., 1938.) 3.76 dollars ; 
15s. net. 


(3) An Outline of Physics 

By Prof. A. E. Caswell. Revised edition. Pp. ix+ 
590 +1] plate. (New York: The Macmillan 
Company, 1938.) 3.95 dollarg. 


(4) The Elements of Physics : 

By Prof. Alpheus W. Smith. Fourth edition. Pp. 
xix + 700 +7 plates. (New York and London: 
McGraw-Hill Book Co., Ino., 1938.) 21s. 

(5) Light 

By F. Bray. Second edition. Pp. xii + 369 + 4 plates. 
(London : 
(6) School Electricity 

By W. E. Pearce. Pp. xii + 296. (London: G. 
Bell and Sons, Ltd., 1938.) 4s. 


(7) Concise School Physics : 
Heat, Light and Sound. By R. G. Shackel. Pp. 
ix +177—477. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1938.) 3s. 6d. 
(8) A Complete Revision Physics, Notes and 
Questions ; 
Hydrostatios, Heat, Light, Sound, Magnetism and 
Electricity. By S. R. Humby and F. W. Goddard. 
Pp. väi +303. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1938.) 3s. 9d. 
(1) A hes first of the books under notice presenta 
a clear and well-arranged exposition of 
the foundations of the mathematioal theory of 
electricity and magnetism. It covers the usual 
ground in electrostatics, magnetism and electro- 
dynamics ; and there is an appendix on the equa- 
tions of Lagrange and Maxwell. Vectors are intro- 
duoed and used from the beginning. The book is 
intended for studenta of electrical engineering at 
the University of Brussels and, in consequence, 
more attention than usual is paid to applications 
of all kinds. The book may be recommended to 
honours students, who would find the simple and 
detailed explanations useful. 
: (2, 3, 4) The next three books in the list are 
like in many ways and the title of ‘college physics’ 
a apply to them all. They all provide a good 


( 


Edward Arnold and Co., 1938.) 7s. 6d. 


of the subject; they all assume oon- 
siderable knowledge on the part of the reader ; 
and they all give something more than a glimpse 
of the work which awaits a future specialist. In 
the United States, science is usually presented to 
the young in a very liberal manner. , In these 
books, the authors consolidate the ideas which the 
students should have acquired and they carry the 
story much farther. In every case, the books 
could be used with advantage by those who are 
preparing for higher school certificate examinations. 
A further point of resemblance is that the mathe- 
matics connected with the work is kept on an 
elementary level, though Prof. Alpheus Smith 
introduces the methods of the calculus in some 
useful appendixes. Now for the differences : 

Prof. Perkins uses the language of mathematics 
freely, for he believes that most students find a 
concise symbolic treatment easier to grasp than 
a verbal one. He strongly emphasizes the quantita- 
tive aspects of the subject and rather avoids ite 
applications to everyday life. The latter he leaves 
to the teacher, while he himself endeavours to 
make his text so clear that the students may under- 
stand the physical principles without further 
assistance. His book is better suited to the future 
specialist than to one for whom physios will not 
be of absorbing interest in after life. 

Prof. Caswell goes to the opposite extreme. 

Taking the view that most of the students who 
use his book will never take a more advanced 
course in physics, he includes a great deal of 
illustrative material, the: result being that the 
space which remains seems scarcely sufficient for 
the orderly presentation of his subject.. For 
example, within the first thirty pages of his text, 
he defines conservation of energy, masa, vector 
quantity, gram-moleocular-weight, electrons, pro- 
tons, atomic number and valency ; goh certainly 
is Te going. 

Par Sauith anan a a ‘by: Reshinn 
the logical development of his subject in the fore- 
ground, while providing a wealth of illustrative 
matter in small type. Thus the continuity of 
thought is not broken, but the work is lightened 
for the student and reality is lent to the whole. 
In this, the fourth edition of Prof. Smith’s work, 
he has introduced a separate chapter on nuclear 
physics and has added one on astrophysics. 

(5) Mr. Bray’s book is a straightforward work 
with certain pleasing features, one being the inser- 
tion of many historical notes. In this edition, the 
chapters on photometry and spectra have been 
rewritten in accordance with the progress which 
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has been made during the last decade. The scope 
of the work may be indicated by saying that it — 
concludes with a selection of questions taken from ` 
higher certificate and university entrance scholar- 
ship examinations. 

(6, 7, 8) The remaining three books are oon- 
cerned chiefly with work at about the school 
certificate level. Many teachers will be glad that 
Mr. Pearce has followed up his “School Physics” 
with a “School Electricity’, for he writes clearly 
and his book is beautifully, produced. The final 
chapter on modern developments should incline 
many students to continue their study of physics. 
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Mr. Shackel’s book is the second part of his 
“Concise School Physics’. It is a worthy successo! 
of the first part, “Mechanics’, on which ar 
appreciative comment was made in NaTuRH 0: 
September 24, 1988, p. 551. 

Finally, Mesers. Humby and Goddard’s “A 
Complete Revision Physica, Notes and Questions’ 
has already proved a useful tool in the hands o; 
teachers during final revision for the school certifi. 
cate, army entrance and kindred examinations 
In the present volume, magneti&m and electricity 
are added to the hydrostatios, heat, light and 
sound of the former one. 


Animal Language 


Animal Language 

Described by JuHan Huxley, recorded by Ludwig 
Koch and the Parlophone Company. Pp. xi+ 
62+31 plates. (London: Couniry Life, Ltd., 
1938.) With 2 Reoords, 21s. net. 


Anapun the noises made by animals are 

among the most familiar sounds in Nature, 
they have seldom been the subject of serious 
biological or psychological study. The present 
work is an attempt to provide a clearer under- 
standing of the significance of animal sounds than 
can be obtained by the perusal of an ordinary 
book. The publishers explain that a ‘sound-book’ 
of this type is the natural medium whereby text, 
picture and gramophone records form s natural 
unity in which the text comes to real life through 
the records and vice versa. Individual readers must 
judge, for themselves, how far this ambition has 
been fulfilled. 

Preliminary inspection suggests.that the book is 
well illustrated. In a sense this is true, but it is 
disappointing to find that few, if any, of the 
numerous illustrations are really relevant in the 
sense that they aid materially in an understanding 
of the text or in an interpretation of the records. 
The photographs, nearly forty in number, are no 
doubt interesting in themselves, but they are 
seldom attractive; the harsh contrast of tones 
produces, on some observers at least, a somewhat 
displeasing impression. 

The text of the book is full of interest, for it 
reveals the paucity as well as the extent of our 
knowledge. Dr. Huxley covers the whole animal 
kingdom in his survey and has collected together 
a wealth of otherwise scattered information. It is 
sad to find that we must abandon our, belief in the 
soothing influence of the snake charmer’s pipe, but 
it is comforting to think that the ears of the 
common female frog may lead her with some 


certainty to the embraces of that male whose 
individual song is best attuned to her own fancy. 

The interpretation of animal sounds is a 
fascinating but difficult subject, and it is therefore 
unfortunate that the evidence in support of Dr. 
Huxley’s views is seldom presented in sufficient 
detail to enable the reader to form an independent 
Judgment. At times, Dr. Huxley expresses his 
own views with considerable confidence. “What 
is the point of a rattle-anake’s rattling The 
answer is really very simple. The snake doesn’t 
want to strike unless it has to. It might very 
easily get trodden on. . The rattle is a 
warning to the intruder to keep away. . . . In 
the same sort of way those who instal burglar 
alarms in their houses put up a notice to that 
effect outside.” 'This may be so, but whether it 
is an established truth or simply an ad hoc hypo- 
thesis we are given no real evidence to decide. 

The text of the book is of very considerable 
length, and one reads on in the hope of reaching 
eventually a detailed consideration of the gramo- 
phone records. Unfortunately, one is doomed to 
disappointment, although the records themselves 
present unique material for the study of ‘animal 
language’. The first record is composed of isolated 
sounds from a variety of mammals; most of them 
are associated with anger, food or sex. Each 
section of the record must be played several times 
in succession before it yields ita full flavour; it 
is, however, well worth while to educate one’s ear 
to the ‘gurgling’ of a satisfied Arabian camel or t 
the ‘whispering whinny’ of an amorous panda 
The ‘African night’ record is definitely exciting 
particularly if played out of doors on a dark night. 

The book is extremely well produced, and one 
gets the impression that a closer laison between 
the three authors would have avoided some of the 
limitations to which this review pays, perhaps, ta 
much attention. 
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Electrode 


The Electrode Potential Behaviour’ of Cor- 

roding Metals in Aqueous Solutions 

By O. Gatty and Dr. E. C. R. Spooner. Pp. 

xi + 504. (Oxford: Olarendon Press; London: 

Oxford University Press, 1938.) 25s. net. 

Mo in electrochemistry is controversial, and 
fresh outlooks and ideas are exceedingly stimu- 


lating. This book is justified by the ingenuity of , 


speculation advanced, quite apart from the very 
considerable amount of data, largely original, 
presented upon the electrode potential charac- 
teristios of a large number of the more important 
metals. : 

The arrangement is certainly unorthodox for a 
work which may well be considered standard, but 
the context falls easily into the collection of papers 
presented, and is quite easy for reference even if 
it does suffer from the lack of a subject index. 

A large introductory paper deals with theory : 
it is well arranged, comprehensive, often original 
in outlook, and rich in references. There follows, 
in a number of papers, a treatment of the specific 
behaviour of many metals ; very clear descriptions 
of the experimental technique adopted are given, 
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and the analysis and discussion of phenomena 
presented are critical. 

In particular, the paper on iron should receive 
mention, from the importance of the metal, and 
from the comparative length of the treatment 
given. It outlines work published upon behaviour, 
stresses the importance of the time factor in 
potential measurement interpretation, and eluci- 
dates much concerning the nature of the corrosion 
of iron, passivity, the effects of solute nature, pH, 
temperature, grinding, oxygen diffusion, eto. It is 
exceedingly clear upon the mechanism whereby 
the inhibition of corrosion is effected by chromates. . 

There are a number of appendixes of some 
length, forming a not unimportant part of the 
whole. One treata with very recent work in over- 
voltage, some of which has not otherwise been 
published. Another deals with developments in 
the of tarnishing, applications of which to 
the treatment of silver, copper, and aluminium 
bronze, have much promise. 

This book is of very definite utility to clootro- 
chemists and corrosion chemists, and should be of 
considerable interest to many others. A. J.Q. 


Fingerprints 


Fingerprints : 


History, Law and Romanoe. By George Wilton . 


Wilton. Pp. xix+317+10 plates. (London, 
Edinburgh and Glasgow : William Hodge and Co., 
Ltd., 1988.) 12s. 6d. net. 
e central topic of Mr. Wilton’s book on 
“fingerprints is the claim of Henry Faulds 
(1843-1930) to have been the originator of the 
use of fingerprints in criminal identification and 
detection. Ini 1880 a letter appeared in NATURE, 
(22, 605 ; Oct. 28) from Faulds, a medical mission- 
ary in Japan, stating that his study of fingerprints, 
initiated by his observation of impressions on 
Japanese prehistoric pottery, had led him to the 
conclusion that bloody impressions on olay, glass, 
eto., might lead to the scientiflo identification of 
criminals. In a later issue of NaTURS of the same 
year (23, 76; Nov. 25), Sir W. J. Herschel wrote 
fo Sais uh Lint Ko Mad maed fngerpemte in Tids 
for more than twenty years. 
Mr. Wilton traces the subsequent history of the 
a of fingerprints in relation to criminal 
dentifloation and the introduction of the finger- 
[prins system of identification of habitual criminals 


\ 


in English police work. The part played by Sir 
Francis Galton in the matter is consistently and 
sometimes violently attacked. While Mr. Wilton’s 
use of the documentary evidence is not unfair, his 
championship of Faulds leads him to take an unduly 
harsh view of Galton’s undoubted neglect of 
Faulds’s work. On the other hand, there can be 
no doubt that it was through Galton’s work and 
influence alone that the police authorities adopted 
the system, which was introduced by Sir E. Henry 
at Scotland Yard in 1901. 

Had Mr. Wilton a closer acquaintance with 
conditions at the time, he could scarcely have 
maintained that Faulds’s work affected the issue 
in the slightest. Priority of publication undoubt- 
edly belongs to Faulds; but it was Herachel’s 
practical experience in India that imfluenced 
Galton ; and it was Galton’s work, especially in 


-the classification of fingerprints, and: his prestige 


as & man of science that was responsible for the 
substitution of the fingerprint for the anthropo- 
metric system which had been adopted by the 
police on the model of the Bertillon system in the 
latter half of the nineties of the last century. 
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os 
La fluorescence en biochimie 
Par Prof. Ch. Dhéré. (Les problèmes biologiques, 
21.) Pp. xii+818+27 plates. (Paris: Les Presses 
universitaires de France, 1987.) 80 franos. 

N some respects this treatise may be regarded as 

& counterpart of the same author’s contribution 
to Abderbalden’s “Handbuch der biologischen Ar- 
beitamethoden” reviewed in NaruRs in 1935. How- 
ever,.it is by no means a translation, for the arrange- 
ment is different, and much of the matter has been 
brought well up to date; indeed, the author (p. xi) 
distinguishes tetween the two works. 

The treatment is concise and eminently practical 
throughout, and anticipates possible experimental 
difficulties on the part of the inquirer; for example, 
on p. 288, the author, speaking of hsamatoporphyrine 
in pyridine, leads the reader from the first impression 
that there is anly one fiuorescent band to the dis- 
covery that there are really two. Apparatus is 
described in detail. The main themes of practical 
interest to the biologist are dealt with in separate 
chapters, where each receives such comprehensive 
treatment that few readers will fail to gain either the 
information or the guidance they need ; for example, 
those on glucides, fats, proteins, alkaloids, chloro- 
phylls, bile pigments, vitamins, microbes, each with 
ita own bibliography ; these occupy 250 pages. The 
present reviewer does not recall the toluene experi- 
ments attributed to him (p. 69) ; his own more recent 
work, as yet unpublished, makes him critical of any 
observations on the fluorescence of the sugars, in- 
cluding bis own earljer work, unless the material has 
been rigorously purified ; hence the data on pp. 65-68 
should be read with discrimination. 

The book is not burdened with much theory, but 
it discusses at some length spectroscopic aspects of 
the subject. It is furnished with fifty-two figures in 
the text, and a further fifty-six, mainly spectrograms, 
in twenty-seven plates. The book as a whole is well 
produced. 8. Jupp Laws. 


A Systematic Review of the Genus Phylloscopus 
(Willow-Warblers .or Leaf-Warblers) 
By Claud B. Ticehurst. Pp. viii+ 198 +2 plates. (Lon- 
don: British Museum (Natural History), 1988.) 10s. 
. TICEHURST has for long been recognized 
as an authority on the willow-warblers, and 
this critical revision of that group is a model of what 
such a work should be. He bas based it primarily 
on his own examination of thousands of specimens 
available in museum collections, and only secondarily 
on the previous literature. By his determination, 
there are thirty species in the genus and these com- 
prise, in all, sixty-seven separable forms. They are 
distributed across Europe and Asia, the largest 
number of forms being found in the mountain renge 
bordering the Tibetan plateau: two are strangely 
isolated on the islands of Flores and Timor. 

Of the three which breed in the British Iales, the 
ordinary willow-wren and the chiffchaff are scarcely 
distinguishable by sight under ordinary field con- 
ditions, although their songs are strikingly different, 
and this is indicative of the difficulty of the group as 
a whole. The complexity is increased by the fact 
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that allied species show parallel variations in corre- 
sponding parts of the area which they jointly inhabit ; 
but this is itself one of the pointa of general biological 
interest which emerge in the present study. 

Most of the forms are migratory, and although 
information as to winter ranges is in many cases 
still far from complete, the general trends are becoming 
clearer. One form which breeds only in north-eastern. 
Siberia winters in Africa, and one with a breeding 
range extending as far west as northern Norway does 
not winter nearer there than Siam: these two move- 
ments, the greatest exhibited in thé group, cross each 
other at right angles. 

The book includes useful sketch maps illustrating 
distribution and migration; the two coloured plates 
by Mr. Roland Green show eleven species of which 
no plate had hitherto been published. 


Index Kewensis Plantarum Phanerogamarum 
Supplementum 9: Nomina et Synonyma omnium 
Generum et Specierum ab initio anni 1981 usque ad 
finem anni 1985 nonnulla etiam. antea edita oom- 
Plectens. Ductu et consilio A. W. Hill. Oonfecerunt 
Herbarii Horti Regii Botanici Kewensis Ouratores. 
Pp. iii+805. (Oxford: Olarendon' Press; London: 
Oxford University Press, 1988.) 84s. net. 

Y five years have elapsed since the publication. 

of Supplement 8 to the ‘Index Kewensis” and 
in Supplement 9 botanists are presented with a 
volume considerably larger than any of ita immediate 
predecessors. Since the first appearance of the 

“Index” in 1898—made pomible by the munificence 
of Charles Darwin—the publication of each Supple- 
ment marks a stage in the progress of systematic 
botany, and provides the only authoritative list of 
the names of planta recently described, the author 
and place of publication of each, together with an 
indication of the geographical distribution. Of the 
many important works which emanate from Kew 
none is so indispensable to botanists in general and 
to systematists in particular. 

The present work is essentially what it seta out to 
be—an index, and its general plan follows that of 
earliér Supplements. The size of the volume is some 
indication of the large amount of work which has 
been accomplished in the systematic study of 
Phanerogams during the years indicated on the title 
page. The new genera which have been described 
are shared among numerous families, but reference 
may be made to the considerable number of additions 
to Campositw, Gramines and Orchidacem, while 
students of so-called critical genera such as Oapselia, 
Rubus, Hieracium and Taraxaowm will find a large 
number of new specific names for their consideration. 

In the preparation of a work of this kind it is 
unlikely that omissions will not occur, and in the 
present Supplement a number of entries refer to 
species which were described before 1981. There can 
be nothing but praise, however, for those members of 
the staff at Kew who have undertaken the campila- 
tion of the work and for the great care they have 
bestowed upon its preparation. The volume is 
of a warm weloame from botanists and hortioul 


throughout the world. J. R. M. 
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The 200-inch Telescope 


By Dr. “Walter S. Adams, 
Director of the Mount Wilson Observatory, Pasadena, California 


D the past few years, responsibility for 
the constryction of the 200-inch telescope 
and the solution of its many problems has Iain 
with the members of three committees organized 
to deal with various aspects of the project. Of 
these committees, the Observatory Council is the 
executive body making final decisions upon major 
questions which ere brought to its attention, the 
Policy Committee considers general matters re- 
lating to the function of the telescope and auxiliary 
instruments and the future operation of the Ob- 
servatory, and the Construction Committee deals 
with all technical subjecta connected with the 
design and construction of the telescope. Both 
the Policy Committee and the Construction Com- 
mittee report directly to the Observatory Council. 
The membership of the Observatory Council, as 
at present constituted, consists of representatives 
from the Board of Trustees and staff of the 
California Institute of Technology and the director 
of the Mount Wilson Observatory. The members 
of the other two committees are from the staffs of 
the two institutions. .Dr. Max Mason is chairman 
of the Policy and the Construction Committees, and 
since the death of Dr. George E. Hale has also 
been chairman of the Observatory Council. Dr. 
John A. Anderson is the executive officer of the 
Observatory Council with general charge over the 
optical and instrument shope, and until January 1, 
1939, Captain C. 8. MoDowell was supervising 
engineer in charge of construction. The advice 
and assistance of numerous engineers and men of 
science throughout the United States have been 
utilized to advantage on many oocasions and 
have been given most generously. 

A review of progress on the 200-inch telescope 
naturally divides itself into three parta : optical 
figuring of-the 200-inch and auxili mirrors ; 
design and construction of the mounting and 
drive ; and construction and erection on Palomar 
Mountain. 


OpticaL Work 


The present figure of the 200-imch mirror ap- 
proximates closely that of a sphere with a radius 
of curvature of 111 feet. The disk was first ahaped 

n front, back, and edges by grinding with coarse 
borundum and the centre was then hollowed 
ut to a depth of about 8} inches with the aid, 


first of a 50-inch tool, and then of successively 
larger tools up to the full size of 200 inches. As 


the spherical figure was approached, finer grades 


of carborundum were used so that when optical 
testa became necessary only a few hours of polishing 
were needed to give the surface sufficient reflecting 
power. During the first stages of work upon the 
disk, the cylindrical -holes on -the back of the 
mirror and the large areas between the supporting 
ribs were filled with plaster of Paris, and after 
the face and back had been made parallel the 
40-inch opening at the centre of the disk was 
closed with a glass plug weighing about one ton. 
The plaster of Paris was removed when the surface 
had reached nearly the required form, and the 
mirror was placed upon rubber pads which rest 
on the frame of the support system of multiple 
counter-weighted levers. The friction of these 
pads was required to neutralize the strong lateral 
pull of the grinding and polishing tools making 
contact over so large a surface, and for this reason 
the horizontal plates of the supporting system 
were not engaged. The optical teste, however, 
were made with the mirror vertical and balanced 
upon the support systern just as it will be when in 
use on the telescope. Future optical work, inolud- 
ing the perabolizing, will be carried on with the 
mirror resting upon the rubber pads; but these 
will be removed when the figuring is completed. 
From the first the optical testa of the mirror 
proved to be most satisfactory. No change was 
seen in the figure when the mirror was tipped 
repeatedly from a horizontal to a vertical position 
or when it was rotated. Also no local deformations 
could be detected at the points of contact of the 
thirty-six individual lever supports. In fact, the 
support system was found to be performing quite 
as well as had been hoped by its designers. The 
length of the radius of ourvature proved to be 
about two inches less than had originally been 
planned, but this slight difference, amounting to 
about one inch in the focal length, is far within the 
limits allowed for in the design of the telescope, 
and it is probable that no attempt will be made 
to reduce the amount through polishing. The 
surface was found to be reasonably free from 
zones, but a small amount of astigmatism was 
present amounting to about O'l inch in the 
optioal cut-off at the centre of curvature. This 


` 318 


proved to be due to a slight deformation of the 
diak caused by the horizontal pads upon which the 
mirror rets, and is being corrected by a small 
amount of fine grinding after suitable changes in 
the supporting pads. 

Although the final parabolic curve of the surface 
-of the mirror will be only 0-006 in. deeper than the 


spherical curve, the area is so great and the 





DEAWING SHOWING THE SIDN MHMBERS OF THE YOKA WITH THE TELE- 
SOOPH ‘TUBE’ BETWNNN THEM. 


process of polishing so slow that it is planned to 
make most of the change through fine grinding 
and to leave but,the final stages of the figuring to 
the polishing tool. This procedure has already been 
found successful in figuring the spherical ourve. 
Accurate tests of the parabolic figure of the 
200-inch mirror will require the use, as an auxiliary 
plane, of the 120-inch mirror. The completion of 
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this. mirror will be one of the next major under- 
takings in the optical shop. It is at present shaped 
on front, back, and edges, and the surface has been 
ground approximately flat. It is planned to figure 
the three auxiliary hyperbolic mirrors, one for the 

and two for the ooudé combination, 
by the method devised by Hindle, without the use 
of the 200-inch mirror.: Four spherical mirrors, 
each about 40 inches in diameter 
and with a radius of curvature 
of 25 feet, aree being prepared 
for this purpose, two being very 
nearly completed. The mirrors 
will be used side by side in a clover- 
leaf pattern and provided with 
adjustments for bringing their 
centres of curvature into accurate 
coincidence. 

A few figures are of interest as 
indicating the scale of the optical 
work on the 200-inch mirror. 
About five tons of glass have been 
removed in the process of shaping 
and figuring, and about 20 tons 
of carborundum have been used 
for grinding. During the polishing, 
about 50 pounds of rouge an hour 
is the average consumption with 
the full-sized tool, and but a 
small fraction of this material 
oan be salvaged. As a result 
rouge has ‘been purchased in 
quantities hitherto quite unfamiliar 
to dealers in optical supplies. 


MOUNTING AND DRIVE 


The major portions of the 
telescope mounting have been under 
construction during the past few 
years at the South Philadelphia 
plant of the Westinghouse Electric 
and Manufacturing Company. They 

‘ were completed and shipped in 
October and have been trans- 
ported to Palomar Mountain, where 
erection has been in progress gince 
November. These parts include 
the tube, the north and south 

members of the. yoke, the two east and west 
members, each of which consists of three sections, 
which, when joined, form a 60-foot tube 10 feet 
in diameter, the declination bearings and the 
hemispherical south bearing of the polar axis 
with its oil pads. Several of the individual pi 
weigh between 45 and 55 tons, and the 
weight of the completed mounting will approxima 
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600 tons. The north 
and south bearings of 
the telescope are on oil 
films maintained under 
high pressure, while the 
declination bearings are 
of the ball type. At the 
present time the south 
member of the yoke has 
been placed in position 
on ita bearings amd the 
supports for the oil 
pads at the north end 
are installed in readi- 
ness to receive the sec- 
tion of the yoke which 
will form the journal 
supporting this end of 
the telescope. This fea- 
ture of the mounting 
is a welded structure, 
shaped like a horseshoe, 
about 4 feet deep and 
46 feet in diameter. It 
was machined with the tips of the crescent under 
tension so that it will have an accurate circular 
form when carrying the weight of the telescope. 

The large gear wheels, two for the right ascension 
drive and one for the declination, are 14 feet 3 
inches in diameter, and are being cut and ground 
in the Pasadena instrument shop, where all the 
control mechanism is under construction. The 
driving control of the telescope will be electric 
with a five per cent range in rate, and the instru- 
ment will be provided with computing devices for 
automatic settings in position. 
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ERECTION IN THA DONE ON PALOÑAR MOUNTAINS. 


CONSTRUCTION AND AUXILIARY INSTRUMENTS ON 
PALOMAR MOUNTAIN 


The dome to house the 200-inch telescope is 137 
feet in diameter and has been built and erected. 
The building is of double oonstruotion throughout 
with an air space between the two walls and heavy 
insulation on the inner wall. The insulation of the 
steel dome is by means of aluminium foil set in 
panels 5 inches thick, which cover the entire 
interior surface including the 35-foot split shutter. 
It is expected that the daily temperature range 
within the dome will not 
exceed 3 degrees. The 
outer shell of the dome is 
of monocoque oconstruc- 
tion, consisting of three- 
eighths-inch steel plates 
welded together and 
stiffened by an interior 
framing of girders and 
arches. 

The dome weighs about 
1,000 tons and is mounted 
on thirty-two trucks with 
spring adjustments and 
forged steel wheels. The 
rails are welded to avoid 
joints and have been 
ground to a bevel so that 
the motion of the dome 
gives very little vibration. 
The driving mechaniam 
consists of two motors, 
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180° apart, whjch operate through reduction: gears 
fo turn rubber-faced driving wheels which are 
held by springs against the vertical flanges of the 
rotating dome. 
and the friction of the rubber faces provides a 
brake against: rotation of the dome, by high 
winds. . 

A travelling crane with a capacity of 60 tons is 
attached to the mam arches of the dome, and the 
platform for carrying the observer to the small 
turret in the centre of the tube at the prime foous 
of the telescope will also be supported by this part 
of the structure. The basement of the dome will 
contain the large aluminizing chamber, a number 
of offices, photographic rooms under controlled 
temperature, small physical and’ chemical labora- 
tories and the pier of the large coudé spectrograph 
room. The electrical control boards are housed on 
a mezzanine floor, aud aboye this but just below 
the. level of the telesoope mounting is the main 
observing floor. 

Tt is essential in the cage of the 200-inch telescope, 
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in which the field of sharp definition at the coentre 
of the photographic plate is limited and the value 
of observing time is extremely high, that the 
observational programme be defined as accurately 
as possible through survey work and identification 
of objects with instruments having wide angular 
fields and great light efficiency. Two Schmidt 
telescopes have been planned for this purpose, 
one of which, with an offeotive aperture of 18 
inches and a focal ratio of 2-0, has been in operation 
for about three years. It has been most productive 
in studies of nebulm and the discovery of super- 
nove. A second instrument of this type, with an 
affective aperture of 48 inches and of focal ratio 
2:5, is now under construction. The 45-foot dome 
has been erected on Palomar Mountain and the 
72-inch pyrex disk for the spherical mirror has 
been received from the Corning Glass Works. The 
figuring and support of -the 48inch Sohmidt 
correcting plate, which will not exceed one-half 
inch in, thickness,.will present some interesting 
optical and mechanical problems. 


The Cell Theory 


Its Past, Present and Future 


Ate the important meetings held by the 
American Association at Richmond, Vir- 
ginia, in December, were those dealing with the 
cell theory—ita development, ite present status, 
and its future possibilities. These meetings were 
in the nature of a symposium and combined the 
best thought of the three sections of the Associa- 
tion, on history, botany, and zoology, which 
collaborated in the programme. 

Seven outstanding papers by eminent scholars 
were presented in two sessions, morning and after- 
noon of December 27. Those taking part were : 
Prof. L. L. Woodruff of Yale University ; Prof. 
J. 8. Karling of Columbia University ; Prof. E. G. 
Conklin of Princeton. University; Prof. G. A. 
Baitsell of Yale University ; Prof. Paul Weiss of 
the University of Chicago; Prof. Franz Schrader 
of Columbia University ; and Prof. C. E. MoCtung 
of the University of Pennsylvania. The discussion 
and attendance throughout were exceptionally 
good, more than a hundred and fifty being present 
at the afternoon meeting. 

The morning session, which was devoted to 


historical aspects, brought some surprising resulta, _ 


especially as bearing upon tho two men, Schleiden 
and Schwann,-who up to the present day have 
generally been given most credit with respect to 
the origin of the cell theory, which they were 


supposed to have enunciated a century ago [see 
also Natura of February 18, p. 293]. 

There was apparent agreement in the scholarly 
papers presented by Profs. Karling and Conklin 
that the cell theory was projected some time prior 
to the appearance of the works of Schleiden and 
Schwann, that these two men added nothing 
either in content or in clarity with respect to the 
theory as such, and that they in fact lent support 
to a general view of cell formation which was 
completely erroneous. 

Prof. Woodruff dealt with the preceding period 
and with the influence of the microscope. One 
hundred and seventy years before 1838, Robert 
Hooke had described little boxes or cells seen 
under the microscope, and from his day onward 
other significant observations on cells had been 
recorded by such men as Malpighi, Grew, Wolff, and 
Lamarck. With the beginning of the nineteenth 
century, the cell theory came into sharper foous 
and received fairly clear and explicit delineation- at 
the hands of Mirbel (1802-1809), Dutrochet (1824), 
Turpin (1826), Meyen (1828-1838), Brown (1831), 
Demortier (1832), Purkinje (1835), Mohl (1835- 
1838), and Valentin (1838). 

~All these significant contribtitions meed as 
works of Schleiden and Schwann. Why then, i 
was asked, have the two men been called 
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founders of the cell theory ? Why the amazing 
situation “that wo still continue to call it after 
them” ? It would seem, as suggested by Profs. 
Karling and Conklin, that bluff and brag on 
Schleiden’s part entered very largely into the 
picture. He underestimated, ignored, or ridiculed 
really important corftributions of predecessors and 
contemporaries, and thus gained a wholly un- 
warranted recognition; and Schwann borrowed 
from Schleiden’s arrogant claims as to plant ocells 
and applied the ame views to animal cells. Prof. 
Conklin concluded his most interesting paper by 
suggesting that “it would be more accurate as 
well as more becoming to strike out of our literature 
these personal possession tags attached to im- 
portant discoveries, such as .. . the cell theory 
of Schleiden and Schwann !” 

The afternoon session of the symposium, devoted 
to the present and the future of the oell theory, 
developed what appeared like a cleavage in pointe 
of view between those who see the problem 
primarily in terms of physical forces (of surface 
tensions, physical pressures, and electrical attrac- 
tions and repulsions), and those who hold that 
living matter exhibits certain characteristics (such 
as variability, selective direction, and unfoldment 
in a temporal sequence) which sharply differentiate 
the organic from the imorganio. 

It was generally agreed that the organization 
of the-oell is exceedingly complex and that there 
is still much to be learned about it. Yet, on one 
hand it was maintained by Prof. Baiteell that the 
differance between the organic and the morganic 
is “not one of kind but merely of degree of com- 
plexity. . . . Since the same materials are used 
in both domains, they must conform to the same 
elemental patterns.” Recent advanoes in cellular 
knowledge are due primarily to the work of 
physicists and chemists. Prof. Schrader, who was 
concerned chiefly with the present status of mitosis, 
asked for renewed consideration of a ‘dynamic’ 
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hypothesis. He suggested, however, that such a 
hypothesis meets with many difficulties which 


recent findings have by no means removed, and 
that it is a foregone conclusion that the final ex- 
planation will not be as simple as had once been 
thought. 

On the other hand, it was pointed out by Profs. 
Weiss and MoClung that, although “the cells de- 
rived from an egg have-definite, innate capacities 
of their own . . . the fact that the individual 
cell can differentiate in a variety of directions but 
actually differentiates only in one, calls for factors 
which direct each cell selectively into its proper 
course. These factors, by their very nature, are 
super-cellular.”” They apparently derive from the 
organism as'a whole and suggest the presence of 
“racial material in a linear order within the 
chromosomes. . . . Since living systems havo 
unique phenomena of a higher order (than the 
non-living), like reproduction, metabolism, and 
consciousness, it is only logical to conclude that 
there must be units of a new order to explain them.” 

The participants in the afternoon meeting were in 
if necessary agreement that there is no sharp break 
between the living and the non-living. The progres- 
sive series of integrations does not stop at the mole- 
cular but continues to higher orders. Furthermore, 
the chemical elements found in the living orders, and 
their physical and chemical properties and inter- 
actions, are, it would seem, precisely the same as 
those found in the non-living orders. If there was 
difference of opinion, it appeared to be as to whether 
the integrations of a higher order (such as the 
cellular) could be completely explained in terms 
of principles derived from a lower order (such as 
the molecular), or whether, since the living orders 
have properties not found in the non-living, they 
must have their own peculiar units and be explained 

i y in terms of those units. The future, it 
was held, should soon bring us closer to a resolution 
of such disputed questions. JosspH MAYER. 


Obituary Notices 


Prof. A. Smithells, C.M.G., F.R.S. 


HE death of Prof. Arthur Smithells, on February 8 

at the age of seventy-cight years, has removed 
from the world of science one of the most distin- 
guished participants in the successful effort that has 
been. made in the last half century to break down the 
barriers between a science too isolated and self- 
satisfied and a community too indifferent and un- 
conscious of its own needs. No man could be more 
permeated than he was with a real reverence and 
thusiasm for scientific work and achievement. His 
ore intimate personal friendships were almost 
entirely with men of science, and his own work on 
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the structure of flame was marked by keen insight 
and exceptional experimental ingenuity and skill. 
Smithells was trained at Owens College, Manchester, 
and went on to enjoy the pleasant life and in- 
vigorating mental atmosphere which Munich and 
Heidelberg offered to students in those days, returning 
to an assistant lectureship at Owens. But, at the 
early age of twenty-five years, he was called to the 
chair of chemistry at the Yorkshire College in Leeds, 
and there was faced with the responsibilities and 
opportunities of a provincial college which waa 
aspiring to be a university, and of a school of chem- 
istry in a great industrial centre. Then came a 
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division of his activities and a multiplication of 
interests. His distinguished presence and faculty for 
the vivid presentment of ideas in speech or writing, 
and his capacity for the formation of wise and tolerant 
judgments, won for him quickly the confidence of 
both academic and lay’ elements inside and outside 
the Yorkshire College, and his work in aiding ite 
development into the University of Leeds, by way 
of the federal Victoria University, was of mestimable 
value. As a trusted member of Senate and Counoul, 
a8 pro-vice-chancellor and as chairman of the Board 
of Science and Technology, he placed himself un- 
sparingly at the service of the University in a success- 
ful endeavour to collaborate in securing for ıt the 
best of university traditions, while maintaining and 
developing ita special character as a school of applied 
science of international reputation. 

In ‘pure’ chemistry, Smuithells obtained the co- 
operation of his life-long friend, Julius Cohen, 
and that of his pupil, Dawson, for organic and 
physical chemistry respectively, and was largely 
responsible for, the appearance of such names as 
Procter, Green and A. G. Perkin on the list of teachers 
and research workers in special departments of applied 
chemistry. His own lecture courses were admirably 
planned and delivered. Although of necessity so 
much diverted by claims of university statesmanship 
and administration, he worked for many years on 
the subject of flame structure. He became a fellow of 
the Royal Society in 1901 and president of Section B 
(Chemistry) of the British Association in 1907. His 
instinct urged the application of this branch of 
science to practice and led him to make contacta 
with the gas industry by a series of striking lectures 
and by productive conversations. One outcome was 
the foundation by the gas industry in 1910 of the 
Livesey professorship of coal gas and fuel industries 
in the University of Leeds as a memorial to 
Sir George Livesey, W. A. Bone becoming the first 
occupant of the chair. Another result was the 
formation of the Jomt Research Committee of 
the University and the Institution of Gas Engineers, 
with Smithells as ita first chairman. This Committee, 
unique at tbe time of its formation, has gradually 
increased the scope of ita work, and Smithells was 
made ita first honorary member a few weeks before 
his death. The Society of British Gas Industries 
too honoured him by election to ita presidency in 
1911. 

Another way in which Smithells was anxious to 
see scientific traming and method take ita proper 
place in the arte of life was indicated by those 

 aotivities which led to his appomtment as honorary 
educational adviser on home science and household 
economics in King’s College, London, where such 
ideas received more toleration than elsewhere and 
have since come into a well-deserved prominence. 

In 1913 came a break ın Smithells’ activities at 
Leeds, arismg out of the interest he had displayed 
in the training of Indian students. He was invited 
to go as special lecturer to the Punjab University, 
and accepted willingly since he was anxious to ilhas- 
trate how, in his opinion, the subject of chemistry 
might be made to appeal to the mentality of 
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the Indian student and carry him from theory to 
practice. 

His generous and peaceful soul, with ita memories 
of student days in Germany, was greatly shocked 
by the outbreak of war in 1914; but, like many 
others, he felt impelled to help and, first as special 
lecturer m the Northern Command and later as chief 
chemical adviser on ‘anti-gas training to the Home 
Forces, with an office at the Horse Guards and the 
rank of lieutenant-colonel, he rendered services which 
were recognized by the distinction of O.M.G. 

In 1923, after a few more years ae Leeda in the busy 
post-War period, Smithells resigned the professor- 
ship he had held so long im order to take up the 
congenial duties of the director of the Salters’ Institute 
in London. There he was occupied im the selection 
of promising young graduates in chemistry who might 
receive the endowment of the Institute in a further 
carefully planned training which should fit them for 
responsible work in industry. His personal knowledge 
of, and friendship with, so many who counted in 
the universities and in the various chemical industries, 
and his powers of judging and advising young men 
were here invaluable, and he was actively occupied 
with the duties of this post until failing health dictated 
his retirement in 1987. It was during this period that 
he interested himself specially in the Institute of 
Chemistry and was president for the term 1927-30. He 
was Harrison lecturer in 19385. Manchester, the unver- 
sity of his studentship, and Leeds, that of his pro- 
fessorship, both conferred upon hm the honorary 
doctorate of science. 

In writmg, as in speech, Smithells was both lucid 
and convincing. This was apparent in the accounta 
of his scientific work submitted to the learned 
societies and in his lectures. His letters were greatly 
valued by those privileged to receive them for the 
same qualities, with more intimate, human and 
humorous touches and occasional accompanying 
sketches of persons—often children, in whom he 
delighted. He could never settle down to the writing 
of a treatise or text-book, but the Oxford University 
Prees published a collection of his addresses, under 
the title “From a Modern University”, dealing with 
such subjects as “The Relation of Universities to 
Technical and Professional Education”, ‘The Uni- 
versity and Women’s Work”, ‘Professors and 
Practical Men” and “The Modern University Move- 
ment”. 

Arthur Ñmithells was the third son of James 
Smithells and Martha, the daughter of James 
Livesey. He was twice married—in 1886 to Constance 
Marie (daughter of F. Mawe) and in 1908 to Katharme 
(daughter of Arthur Booth), who survives him. He 
had two sons and one daughter by his first, and one 
son by his second marriage. Joan W. Coss. 


Prof. Robert Wallace 


Pror. Ropeer WALLACE, professor of agriculture 
in the University of Edmburgh from 1885 until 1922, 
died at Kincardine-on-Forth on January 16 at thè 
age of eighty- -five years. The chair of agriculture, th 
oldest in the country, goes back to 1790, and Wallac 
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and his three predecessors in office, all men of mark, 
between them filled it for 132 years, a rather remark- 
able record. 

The second son of Mr. Samuel Wallace, who farmed 
in a large way in Dumfriesshire, Robert Wallace 
stadied agriculture at the University of Edmburgh 
under Prof. John Wilson, a notable teacher, whose 
“Farm Crope” was long a standard work. From the 
University he returned to his native county to 
engage in the practice of farming, whence in 1882, at 
the age of twenty-nine years, he was called to be 
professor of agr®ulture at the Royal Agricultural 
College, Cirencester. Three years later ho was 
chosen to succeed Wilson in the Edinburgh chair. 

While under such -notable teachers as Coventry, 
Low and Wilson, the agricultural classes at Edin- 
burgh had attracted students from a wide field, 
there had been up to this time no development of & 
co-ordinated course in agricultural science. Agri- 
cultural students could, and frequently did, take the 
ordinary classes in chemistry, naturel philosophy, 
botany, natural history and economics; but there 
were no courses relating these subjects to the practice 
of agriculture. Wallace, with characteristio energy, 
set himself to remedy this defect, and the immediate 


‘result was tho establiahment by the University of the 


\ 


, indefatigable and voluminous writer. 


B.Sc. degree in agriculture, the first to take the 
degree being the late Sir William Somerville, after- 
wards Sibthorpian profeasor of rural economy im the 
University of Oxford. At a later stage he was 
instrumental in obtaining endowments for the 
establishment of the Steven lectureship in agri- 
cultural entomology and of the Garton lectureship 
in Indian and Colonial agriculture. 

The earlier years of the present century were a 
period of great development in agricultural organiza- 
tion and in agricultural education and research, both 
in Great Britam and in tbe Colonies, and the Edin- 
burgh School of Agriculture, first in the fleld with a 
comprehensive course in agricultural science of degree 
standard, was called upon m an extraordinary 
number of cases to provide men to fill key positions 
in agricultural departments and im agricultural 
colleges. One has anly to recall such names as 
Somerville, Middleton, Campbell, Greig, Gordon, 
Gilchrist, Beton, Milligan and Clouston—to mention 
& føw—to indicate the extent to which the Edinburgh 
School has influenced agricultural development in 
the last forty years ; and just as no trouble was too 
great for Wallace to get his former students placed, 
so nothing gave him more pride and satisfaction 
than the successes later achieved by them. 

Throughout the greater part of the tenure of his 
chair, Wallace lived under the happy dispensation of 
the two-term (winter seasion) academic year, and for 
many summers he travelled widely to study agri- 
culture under varying climatic conditions. India, 
Australia, South Africa, Rhodesia, the United States, 
Canada, Mexioo, Egypt, Greece and Italy all came 
under investigation, and the fruits of his studies 
gave a refreshing quality to opening lectures and 
were embodied in many books—for he was an 
His best 
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known book is ‘Farm Live-Stock of Great Britain”, 
which, first published in 1885, has gone through 
many editions, and is still a standard work. 

A perfervid champion of a wide range of causes, 
Wallace could scarcely avoid achieving a state of 
variance with quite a number of people, but none 
who really knew him oould fail to appreciate the 
essential kindliness, the rare generosity of the man. 

E. SHHARER: 


Mr. J. O. Borley, O.B.E. 


Mrz. J. O. Borntay, who died at Bexley, Kent, on 
December 30, at the age of sixty-six years, had 
retired only a year or so before from the post of 
fisheries adviser to the Discovery Committee (Colonial 
Office), and was still an active member of that Com- 
mittee. His mterest m whaling and antarctic 
research dated from his membership of the original 
Falkland Islands Committee, the recommendations 
of which led to the splendid investigations carried 
out under the auspices of the Discovery Committee. 
Borley took a great part in the planning af these 

investigations and in their administration. His 
thorough grasp of practical problems and the sound- 
neas and sobriety of his judgment were of the greatest 
assistance in the negotiations which led up to the 
international regulation of whaling. 

The success of his work on the whaling problem 
was, I think, largely due to his long and intimate 
experience of fishery research, for up to 1928, when 
he joined the Colonial Office, Borley’s life-work was 
the investigation of fishery problems. He started — 
his fishery career at Lowestoft in 1903 under the 
Marine Biological Association, which, at that time, 
was responsible for the English share of the intar- 
national fishery investigations. In 1910, when this 
work was transferred to the Board (later Ministry) 
of Agriculture and Fisheries, Borley moved to 
London with his staff, and was associated with Dr. 
AT. Masterman in the general direction of the inves- 
tigations. During the Greet War, ho rendered 
valuable services to the Ministry and to the Restric- 
tion of Enemy Supplies Department in an adminis- 
trative capacity, which earned him an O.BE. in 
1918. In 1921, after the reorganization. of the 
scientific staff, Borley returned to Lowestoft to take 
charge of the new Fisheries Laboratory which had 
bean set up there through the energy of Prof. J. 
Stanley Gardiner. : 

Borley’s own scientific work was concerned mainly 
with the plaice and the plaice fisheries, on which he 
became an acknowledged authority of mternational 
repute, publishing many papers of great value on 
this subject. He was an extremely painstakmg and 
thorough worker, and was never content until he 
could wring out the last drop of information from 
the elaborate biological and statistical data at his 

He took a very keen personal interest m 
the difficult question of the protection of the plaice 
fisheries, and worked amazingly hard an the Plaice 
Committee of the International Council to bring 
about some effective measure of international control. 
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It was, I think, a keen disappointment to him that 
the recommendations of the Plaice Committee of 
1921 and of the Plaice Conference at Amsterdam 
in 1925 could not be put into operation. But he 
did not lope heart; he supported his staff in 
working out alternative methods of coping with the 
overfishing problem, which bore their first fruit in 
the Sea Fishing Industry Act of 1933. 

In addition to his papers on the plaice, Borley 
published in 1928 an admirable study of the bottom- 
deposits in the North Sea, and was largely respon- 
sible for a special investigation of herring-trawling 
carried out just before the Great War, on which we 
reported jointly in 1922. 

Borley was a colleague of mine for many years, 
and no man could wish for a better. He was always 
helpful, always put the work first and himself second. 
His great knowledge and experience was always 
freely at the service of his colleagues. He was a 


News 


The Linnean Society and National Parks 

As @ result of the discussion on the objects of 
national perks. held by the Linnean Society of 
London on December 8 (Narurs, 142, 1087; 1988) 
and subsequent debates, the Society has adopted the 
following resolution: “The Linnean Society of 
Landon accepte the definition employed in the 
African Fauna Convention as an ideal for the pre- 
servation of Nature; but it knows that the term 
‘National Park’ has been given to areas which for 
various reasons are unsuitable for inclusion within 
the definition,—e.g. too limited or situated too near 
. populated areas. For such it recommends the setting 
apart within each Park of special nature reserves 
under proper control ; and it would like all authorities 
with power over Parks to seek advice from such 
bodies of naturalists as are competent to give it.” 
The definition given by the African Fauna Oon- 
vention (H.M. Stationery Office. Treaty Series, No. 
27. London, 1933) is aa follows: “The expression 
‘national park’ shall denote an area (a) placed under 
public control, the boundaries of which shall not be 
altered or any portion be capable of alienation except 
by the competent legislative authority, (b) set aside 
for the propagation, protection and preservation of 
wild animal life and wild vegetation, and for the 
preservation of objecta of msthetic, geological, pre- 
historic, historical, archwological, or other scientufic 
interest for the benefit, advantage, and enjoyment of 
the general public, (e) in which the hunting, killing 
or capturing of fauna and the destruction or collection 
of flora is probibited except by or under the direction 
or control of the park authorities. In accordance 
with the above provisions facilities shall, so far as 
poasible, be given to the general public for observing 
the fauna and flora in national parks.” 
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lovable personality, and inspired both affection and 
respect in all those associated with him m the work 
of the Fisheries Department, of the International 
Council for the Exploration of the Sea, and of the 
Discovery Committee. E. 8. RusgeLu. 


WE regret to announce the following deaths : 


Prof. V. A. Karavajev of Kiev, an authority on 
the taxonomy and bionomics of ants, on January 7, 
aged seventy-five years. 

Prof. J. P. MoMurrich, emeritus professor of 
anatomy in the University of Toronto, on February 
9, aged seventy-nine years. 

Prof. N. V. Nasonov, formerly aunts of the 
Zoological Museum of the U.8.8.R. Academy of 
Sciences, on February 10, aged eighty-five years. 


and Views 


British Dyestuffs: Award of the Perkin Medal 

THE Perkin Medal of the Society of Dyers and 
Colourists has been awarded to Mr. James Baddiley, 
of Imperial Chemical Industries Ltd., ‘in recogni- 
tion of his national services for the renaissance of the 
British dyestaffs industry through many important 
investigations in the fleld of colour chemistry con- 
ducted or directed by him”. In the thirty years 
since its inauguration, the Medal has only been 
awarded eleven times—four times to Enghshmen, 
three times to Germans, three times to Frenchmen 
and once to an Alsatian. In an address delivered 
after the presentation, Mr. Baddiley said that great 
progress has been made in dyestuffs laboratory 
technique, such as the use of X-ray diffraction 
methods for determining molecular structure, optical 
diffraction in the visible and ultra-violet bands, and 
cathode-ray refraction. In the dyeing of cotton, 
substantial advances have been made, particularly 
with regard to light fastness. In the direct cotton 
colour field constant research had been given to 
straight-chain poly-azo dyes with 2-5-7 amino- 
naphthol-sulphonic acid and ite derivatives as end- 
component, and this line of research had led to the 
production of the Durazols, which are representative 
of direct cotton colours of high fastnes to light. 


Tue dyestuffs chemist, affirmed Mr. Baddiley, has 
shown his ability to meet the problems presented by 
new artificial fibres very promptly, by producing 
the Solacetsa, a series of truly water-soluble dyes, 
possessing high affinity and building-up properties 
and capable of being applied as though they were. 
direct cotton dyes. In regard to pigments, Mr. 
Baddiley mentioned the invention of the phthalo-. 
cyanmes in I.O.I. laboratories; these, he said,‘ 
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represent the last word m all-round fastneas and in 
tinctorial properties. Turning to textile auxiliaries, 
he outlined the fundamental principles involved in 
the modern ‘scapless’ detergents, the success of which 
led to mtensive research in long-chain chemistry and 
the production of many new interesting products of 
which the best known is Velan PF for producing 
water-repellent finishes resistant to laundering and 
dry cleaning. Among other advances associated 
with the dyestuffs industry, Mr. Baddiley referred to 
the colour film, the discovery of sulphanilamide, and 
the synthetic polymers. 


Commerce and the Universities 

THs question of the suitability of existing arrange- 
ments in universities for the training of under- 
graduates for commercial careers was recently 
Investigated by a sub-committee of the Association 
of British Chambers of Oommerce. This body, 
having examined the subject in the light of informa- 
tion collected from university appointments bureaux, 
profeasional bodies, mdividual firms and various 
chambers of commerce, drew up a short ‘Report on 
the Oommercial Employment of Students with 
Degrees in Commerce”. The report estimates at less 
than a hundred the deliberate annual recruitment of 
young graduates into commerce for the purpose of 
ultimately using tham for the higher executive posta. 
These recruits are taken mainly by large concerns 
engaged in either manufacturing or retailing: no 
evidence was forthooming of any appreciable reoruit- 
ment to wholesale houses or shipping concerns. It 
appears that the recruitment of graduates on the 
business side is sporadic and exceptional and the 
firms which employ them make no special arrange- 
ments, such as are common. on. the industrial side, for 
their special training in business methods. The sub- 
committee considers that it would be advantageous 
to British commerce if a larger proportion of graduates 
were recruited, but that this will not be possible 
unless steps are taken to incorporate practical office 
and commercial experiance in the university courses. 


Tus Association’s Executive Council adopted the 
report and decided to circulate it with a view toa 
conference with representatives of the universities for 
discussion of the subject and for the devising, if 
possible, af a scheme of training in the operation of 
which the chambers of commerce would collaborate. 
The kind of collaboration envisaged is indicated by 
mention in the report of a sandwich system of six 
months in business alternating with six months of 
full-time university work, or a preliminary spell 
of work in business before entering a university, 
in which studies would be organixed in two parte 
eoparated by another spell of business employment. 
The report has bean coupled, not, perhaps, very 
appropriately, with the Spens Report on Secondary 
Education in a motion agreed to in the House of 
™Commons on February 15 in favour of the Board of 
Education consulting local education authorities and 
others as to how far the recommendations in the 
«@porte ahould be carried into effect. Presumably the 

tion of the Chambers of Commerce will 
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be taken up by the Universities Committee of Vice- 
Chancellors and Principals. In the discussion in 
Parliament, the Board’s attitude towards commercial 
traming in secondary schools was summed up. From 
eleven to sixteen years of age, geography and mathe- 
matics may well be taught so as to arouse an interest 
in the world of commerce, and there is a real place 
for commercial training on broad lines after the School 
Certificate ; the prejudice against commerce aa un- 
worthy to rank with more scademio careers should be 
eradicated. 


An Anatomist Analyses 

Tua editor of the Lancet has begun the interesting 
experiment of throwing open his journal to selected 
medical men in various occupations, so that they 
may express unfettered thoughts upon any subject 
they choose, under the title ‘Grains and Scruples”. 
The first series of contributions, five in number, 
appeared in the numbers of December 1938 “from 
an Anatomist”’. They discourse on the alleged 
gradual but definite degeneration of the medical 
student, who in former days is said to have been 
far older, more mature, and more responsible than 
his successor; upon the disappearance of the old- 
fashioned schoolboy bug-hunter, and other topics 
familiar to the teacher of long standing. But years 
have coloured the outlook, for there are still keen 
schoolboy naturalists, and while maturity and 
responsibility are difficult qualities to asseas, the 
records show that the age of entry has been rising 
instead of falling. In the old days, students entered 
the universities at years of indiscretion undreamed 
of now, and the writer knew a surgeon-admiral who 
as & student, having passed all his medical examina- 
tions, put in a year on a whaler, until he should 
attain the legal age of qualification. That cannot 
happen often in these days. 


Bur more profound puxzles confront the 
“Anatomist”, and he poses the recurrent problem 
of the persistence in many groups of animals of 
primitive, generalized types. If changing environ- 
ments demand the evolution of more complex 
animals to meet the new needs, how is it that there 
have survived through aeons of time, apparently 
completely meeting the requirements without sig- 
nificant structural change, basic forms upon which 
the higher developments of the group are founded ? 
As examples of these ‘immature’ forms which have 
not developed their potentialities, he gives the shark, 
the giant salamander, the tuatara lizard, the ostrich, 
and following Bolk’s thesis of infantilixation he 


. would regard man as the permanent baby amongst 


mammals, emphasising that lack of structural 
specialization which is man’s saving grace. Finally 
he makes a reasoned plea for linking man ancestrally 
with the pig. But here he oontroverts his own 
premises, for while rightly streasing the need for 
depending upon characters not liable to environ- 
mental adaptation, he selects as major resemblances, 
dentition and hair-vovering, length of tail and colour, 
than which no mammalian characters are more 
liable to adaptive variation. He does not suggest 
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how the extremities of man are to be derived from 
those of the pig, but perbapa he would include the 
Devil amongst men. 

Sir C. V. Raman, FRS. 

Is 1928, Sir Venkata Raman published an account 
of the new radiation effect now generally known as the 
Raman effect, and the Indian Academy of Sciences, 
of which he is preaident, has had the happy idea of 
celebrating this and Sir Venkata’s fiftieth birthday 
by the issue of @ special commemorative volume. 
This’ volume, which contains thirty-eight papers, 
submitted from various parts of the world, opens 
with a brief biography of Bir OC. V. Raman. The 
writer of this, whilst referring to the fact that Sir 
Venkata received his early training in physice at the 
Presidency College, Madras, unfortunately omits to 
mention how much the future Nobel prizewinner 
owed, to the then bead of the department of physics, 
‘the late Prof. R. Ll. Jones, who carried to India 
the traditions of the Cavendish Laboratory. 


Tas contributions to the commemorative volume 
deal with the many aspects of physics with which 
Raman has been associated. Only two papers have 


been submitted by workers in Great Britain : Suther- - 


land contributes a theoretical paper establishing the 
connexion between the force constant, the inter- 
nuclear di and the heat of dissociation of a 


critical survey of the Raman spectra of terpenes. 
From Prof. K. W. F. Kohirausch’s laboratory at Gras, 
which has played so prominent part in the applica- 
tion of the Raman effect to chemical problems, there 
phthalyl chloride, dimeric keten, cyolobuteane-1 : 2- 
dicarboxylio acid and its derivatives, tetrolio acid 
and the nitro-group. Papers on analogous subjecta 
have been sent by Bonino and Manzoni-Ansidei, 
Murti and Seshadri, Mizushima and Moreno. Hibben 
provides a striking statistical analysis of the trend 
of Raman effect research during the ten years since 
its discovery ; he shows how tbe fuller theoretical 
understanding of the effect (1982-84) gave an 
impetus to experimental investigation and discusses 
the types of organic and inorganib substances which 
have received attention. The remaining papers are 
concerned. chiefly with the other aspects of optics to 
which Raman and his students have devoted satten- 
tion. The volume forms a noteworthy tribute to ane 
who has done so much to further original research in 
India. 


A New “Nomenclator Zoologicus’’ 

THs preparation of a new “Nomenclator Zoo- 
logicus”, announced in 1985, is now approaching 
completion. It constitutes an attempt to bring 
together the names of all the genera and subgenera in 
xoology that have been described from the tenth edition 
of Linnaeus, 1758, up to the end of the year 1935, 
with a bibliographical reference to the original de- 
seription of each. It will also include the great majority 
of alternative spellings that have appeared during 
that period. Another feature that will, it is thought, 
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be found valuable for systematiste relates to cases 
where a new name has been proposed for a homonym. 
In these instances a cross-reference is given under the 
homonym to the new name. It is estimated that the 
work will comprise some 225,000 entries, of which 
about 5,000 appear to have been omitted from all 
previous publications of this character. It is pro- 
posed to publish the work in four volumes of nearly 
1,000 pages each, which it is hoped it will be possible 
to issue at intervals of about six months. The 
Zoological Society of London has already borne 
the whole cost of preparation (approximately £1,800), 
but the Council of the Society does not feel justifled 
in incurring further expenditure in respect of this 
enterprise, which would involve an additional £3,600. 
However, with the aid of various grants from outaide 
sources, the editor, Dr. 8. A. Neave, has now been 
able to arrange for the printing and publication of 
the work. It is proposed to publish it at the low 
advance subscription rate of six guineas, postage 
included, for the four volumes, provided that & 
sufficient number of undertakings to subscribe can 
be obtained. If these are adequate, it is hoped to 
issue the first volume durmg the coming summer. 
Subscriptions should be sent to Dr. 8. A. Neave, 
Imperial Institute of Entomology, 41 Queen’s Gate, 
London, 8.W.7. 


“Modern Man’ from Choukoutien, China 

SxmLyTaL remains of ‘modern man’ of Upper 
Palsolithio age have at last been found in material 
from the Choukoutien caves, near Peking, the now 
world-famous site of discovery of Peking man. This 
latest find is no more than was to be anticipated from 
the discovery here some few years ago of relics of 
palæolithio man; and indeed it is overdue. The 
new material, it ia stated in & dispatch from the 
Peking correspondent of The Times in the issue of 
February 21, is from the Upper Cave, and consists 
of the remains of seven individuals, who, it would 
appear, had belonged to one family—an old man, 
estimated to be more than sixty years of age, a 
younger msn, two relatively young women, an 
adolescent, a child of five, and a new-born baby. 
Such a varied assemblage should in the ordmary 
course provide adequate material for arriving at a 
fairly close approximation to the racial character of 
the group; but it would appear that these skeletal 
remains are remarkably, and indeed unusually, 
diverse in character for so closely associated & group. 


Tra brain case of the old man points to a very 
primitive type, not far removed from Neandertha: 
man, although in other attributes he approachet 
European man of the Upper Palwolithic period, while 
the facial characters suggest recent Mongolian types 
without, however, being identical with them. Oj 
the two women’s skulls, one presenta resemblances 
to the Melanesian type of New Guinea, while the 
other 18 simular to that of the modern Eskimo woman. 
No features, however, occur among the moderr 
population of North China which would justify 
attribution of an ancestry leading back to this poptt 
lation of the Upper Cave. Prof. F. Woda i 
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yuoted as suggesting that the Upper Cave people 
nay represent the ancestors of the Amerindian popu- 
ation in process of migration to the crossmg from 
ima to America. Among the numerous artefacts 
yhich have been found in association with the re- 
nains—stone and bone 1mplements, perforated teeth, 
hella, and stones used for ornament—several can be 
raced. to an origm varying from 100 to 200 miles 
way. This lends support to the view that these 
vere a far-travelled people m a stage of further 
nigration. Injuries shown by the skulls mdicate 
hat all the membérs of the group met with a violent 
md. 


3ritish Optical Instrument Display at World's Fair 
Taa British optical instrument industry, through the 
Jorentifio Instrument Manufacturers’ Association, is 
xhibiting a cross-section of the products of the indus- 
ry at the World’s Fair, New York. Eighteen firms are 
oarticipating, and the exhibit is arranged in four show- 
rages each 8 ft. by 8 ft. 6 in. by 8 ft., also a series of 
lhowcases mounted in two panels 24 ft. by 8 ft. 
stretching from a centre piece formed of a large mass 
of optical glasa, and two photo murals 16 ft. by 12 ft. 
vith showcards let ın. The exhibitor firms have 
‘egarded the exhibit from a ‘prestige’ aspect, and by 
nutual arrangement each firm has endeavoured to 
end a limited exhibit of, dita specialities selected so 
hat there may be no overlapping. In other words, 
nakers of theodolites, levels and microscopes are 
howing a complete range of product, but built up 
f several makes rather than various models by each 
naker for the same purpose. The display is very 
omprehensive. Both in appearance, finish and 
resentation it should at least equal anything that 
as hitherto been devised. It is mmposmble to refer 
n the course of a brief note to all the different 
xhibits. Theee comprise among the more standard 
ypes a course-setting bomb sight, aeroplane sextant, 
cho depth-sounder, Robbin Hill camera, survey lens 
or eral camera, spectrograph, spectrometers, 
pperatus for measuring pressure in mines and dust 
ounters, measuring Microscopes, microtomes, priam 
inoculara, teleecopes, photographic lenses and 
ameras. F 
il Erosion in Jamaica 
Som erosion in Jamaica forms the subject of a 
ulletin (No. 17) issued by ita Department of Science 
nd Agriculture. The greater part of the cultivated 
and is situated on steep hillsides, gradients of one in 
ne bemg frequent, so that sheet erosion is the major 
roblem. These slopes were originally covered by 
ense forest and undergrowth, the clearmg of which 
as resulted in rapid loss of surface soil. The rate 
f loas depends largely on the crop grown. Bananas 
nd coffee, for example, are comparatively widely 
paced and are maintamed under clean cultivation 
9 that soil exposure is very serious, though the 
ity for drams m the case of bananas somewhat 
gviates the situation. Sugar-oane, on the other 
is an excellent soil conserver as ıt has an 
borate root system and the trash deposited after 
ing forms a protective cover. Of the leas im- 
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portant crops the cultivation of yams, sweet potatoes, 
corn or ginger encourages erosion, bub citrus causes 
little loss as the trees are usually left in the grasa 
cover. Erosion is also promoted by the otherwise 
valuable system of forking the soul at the end of the 
dry season to facilitate the penetration of the firat 
rains, and by the improper placing of drains. Other 
factors which contribute to the problem are the 
practice of short-period tenancy, which gives the 
proprietor little interest in conserving the fertility 
of his land, and the system of renting land for the 
production of one type of crop only. Some funda- 
mental changes in the current agricultural practices 
will be needed if further loss of valuable soil is to be 
prevented. 


Earthquakes Recorded in India, January-March, 1938 

SEISMOLOGICAL information obtained in India is 
henceforth to be published quarterly as a separate 
bulletm. The first of these bulletins (Seis. Bull., 

an.—March 1988, Government of India Meteoro- 
logical Department, Delhi) has been received. It 
consists of reports from seven instrumental stations, 
and non-instrumental reports received at Poona. 
First is given a list of stations with their latitude and 
longitade to the nearest minute of arc together with 
other necessary information, and also a list of the 
instruments and their constants with which each is 
equipped. For the quarter, Agra records 56 shocks, 
Bombay 77, Calcutta 89, Colombo 47, Dehra Dun 18, 
Hyderabad 41, and Kodaikanal 61. The small 
number recorded at Dehra Dun may be due to poor 
instrumental equipment. Records for the observe- 
tories are separate, giving in each case date, oom- 
ponent, phase, time received, period, amplitude, epi- 
central distance if determined, and remarks oon- 
cerning the shock or the reception. The macroseiamic 
evidence collected at Poona 1s valuable, personal 
observations numbering 62, 12 being from Drosh. 
The shock with most macroseismic effect was on 
March 14. It cracked property at East Khandeah, 
damaged property at Maheswar (Indore) and damaged 
property, injuring two children, at East Khandesh. 
BSeismologista will be grateful to those concerned with 
the report for putting the data obtained in a manner 
convenient for reference, and for taking the important 
step of having it published at more frequent 
intervals. 


An Electron Diffraction Camera 


Mzssns. W. EDWARDS anv Co., Allendale Works, 
Vaughan Road, London, 8.E.5, have recently pub- 
hshed details of their Finch electron diffraction 
camera intended for industrial research. This camera 
18 of the type developed by Prof. Q. Ingle Finch, who 
has done so much to improve the technique of 
electron diffraction. The camera uses a cold cathode 
discharge tube as æ source of electrons. The fine 
beam, which 18 necessary for a sharp diffraction 
pattern, 1s obtained by using a series of diaphragms 
and by focusing the beam upon the screen with a 
magnetic col. A useful feature is that both the 
diaphragm and specimen holders are standardized so 
that they will fit any of the six porta in the instru- 
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ment. Moreover, all the necessary adjustments of 
the diaphragm end specimen can be made tm vaouo 
from the outside. The joints are ground and polished 
flats held in contact by the atmospheric pressure, & 
point of importance in routme work where quickness 
in changing specimens is essential. In this instrument 
the specimen can be exchanged and the system 
evacuated in a matter of minutes. Only one criticiam 
—a minor one—can be made. The shape and size of 
the window are such that the eyes must be held quite 
olose if the whole pattern is to be seen, and the screen 
is then rather near for comfortable vision. Suitable 
pumps are supplied, a variety of systems being 
available to suit individual needs, or a standard unit 
is made up ready for use. This instrument is note- 
worthy as it marks the entry of the diffraction 
camera into the industrial research laboratory, where 
1t should yield valuable information upon metallic 
surface structure, to mention only one of the many 
possible industrial fields of investigation. 


Energy obtained by Transmutation 

Mr. Rosset D. Porree, of ‘Science Service’, 
Washington, D.O., points out that the confirmation 
of the artificial breakdown of uranium announced in 
New York (see also Naruns, Feb. 11, p. 288) 1s in 
the direct succession of experiments carried out 
in recent years on the tranamutation of the 
elements. For centuries, alchemists had dreamed 
of transmuting base metals into gold. It was 
imagined that enormous wealth would be at hand 
for the discoverer of this transmutation, and dire 
forecasts of the effects of this discovery were made, 
such as a complete revolution on the financial 
pattern of the world. We know that this trans- 
mutation has now been achieved for most of the 
known chemical elements. Transmutation’s biggest 
result is the theoretical incentive it has provided for 
further physical researches. In a similar way, the 
dream of releasing the large amounts of energy 
locked inside atoms has been in the minds of men for 
many years. When the moet efficient transformation 
of energy takes place in the atom of uranium so that 
a neutron can slip into it, the energy released is only 
one fifteenth of that required to bring it about. In 
fact, neutrons are só easily absorbed by all atomic 
nuclei that many of the neutrons produced with 
such poor efficiency will only go into atoms other 
than uranium. There need be little fear of an ex- 
plosion in Nature due to uranium. The very heavy 
elements, in which such an energy release can be 
secured, oocur only in very small amounts in the 
earth’s crust. The release of atomic energy can only 
be achieved by direct experiment with this end in 
view and with elaborate laboratory apparatus. 


Archeological Discovery near Hove 

A sommwHar remarkable find of traces of what 
would appear to be an ancient settlement is reported 
from the neighbourhood of Hove (The Times, 
February 20). The discovery has been made on the 
downs, north of Hove, where the existence of such 
remains had not previously been suspected. It is 
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thought that they may be Roman, possibly of the 
first century aD. The discovery was made or 
February 17 by a Corporation labourer who unearthec 
& collection of pottery, less than eighteen inches fron 
the surface, when diggmg sewer trenches on- & 
municipal housing estate. A further find was ar 
earthenware veesel filled with about 450 small bronz 
coins, on some of which the head of a Roman empero: 
has been distinguished, but of a date not yet estab: 
lished. It is thought that the settlement, which over 
looks Hove from the hills, may have been. establishec 
about a.D. 50 and have lasted untfl the third century 
The site is being Investigated by Mr. H. G. Massey 
curator’ of the Hove Museum, with the aamstance o: 
Dr. Cecil Curwen. 


Earthquake in Bulgaria 

Ow February 17, an earthquake of cansiderabl 
intensity was experienced at Gornadjoumaja anc 
Sofia in western Bulgaria. At the same time a stron 
roaring sound was heard, and many people fled fron 
their homes, though no serious damage or casualtia 
are reported. The epicentre of the shock may havı 
been about fifty miles south of Sofia, where there ii 
the most pronounced seiamic centre in Bulgaria 
Between the years 1749 and 1936, 1,420 earthquake 
had ther epicentres ın this region, and one at leas 
had an intensity greater than 7 on the Rossi-Fore 
scalo. The most disastrous shocks in Bulgaria iz 
recent years were those of April 14, 17, 18, and 21 
1928, which were felt at Chirpan and Plovdiv anc 
did more than £4,000,000 damage. . 


Science and Society 

Tsu Division for the Social and Internationa 
Relations of Science of the British Asesoaation u 
arranging a programme of meetings at which topic 
of ummediate mterest and importance will be dis 
cussed. The first of these meetings will be held or 
March 28 at the University of Readmg, when tw 
sessions will be devoted to a discussion on “Milk ir 
its Nutritional and Allied Aspects”. The chairmen oa: 
the seasions will be Sir Richard Gregory and Sir Danie 
Hall. Other speakers will deal with deficiencies a 
diet, health aspects, pasteurization, production, cost 
economic and social implications. It is also propose 
to arrange meetings in the early summer in Londor 
and Manchester for review of the social relationship 
of science, and for discussion with special reference t 
pressing problems im industry and agriculture. bh 
connexion with the Manchester meeting, Prof. H 
Levy has been appomted to deliver the Alexande 
Pedler Memorial Lecture in which be will explain th 
method of approach in the study of the social problem 
of science, with particular illustrations of the applica 
tion of scientific discoveries to industry. During th 
forthooming meeting of the British Association i 
Dundee (August 80-September 6), the Divison wil 
hold, three sessions when it is proposed to consider 
co-ordination of scientific research, population mo 
ments and nutrition. Sir Richard Gregory, chairmy 
of the Division, and lately editor of NaTuna, 
deliver an address on “Science and Social Ethics’ 
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Musick Memorial Trophy 
ia ie oo ees aad Monica 


Brothers, Ltd. The Trophy was founded in 1988 
as a memorial to Captain Edwin Musick and his six 
companions who were lost on January 12, 1938, on 
the Samoan Clipper, in the South Paciflc, during the 
first commercial flight from U.S.A. to Auckland, 
New Zealand. It is awarded annually to “the 
group, body og individual who have made the 
contribution, development or improvement which 
by its practical application has become most effective 
in furthering the safety of aircraft with special 
regard to trans-oceanic aviation”. The award is 
confined to citizens of the British Commonwealth 
of Nations and the United States of America. The 
Trophy, in silver, is valued at £250. 


. The Night Sky in March 

Tra date of the spring equinox is March 214 12 
UT. The moon is full on March 5 at 18" and new 
on March 21 at 22. 2 Geminorum'(magnitade 3-6) 
is occulted on March 2, the disappearance taking 
place as seen from Greenwich at 04 28-6" at position 
angle 154° from the north point of the moon’s disk. 
x Canori, a fifth magnitude star, is ooculted on 
March 8 at 18 28-4"; 97 Tauri (mag. 5:1) is also 
ooculted on March 26 at 18° 48-6". Lunar conjunc- 
tions with the planets occur as follows: on March 13 
with Mars; on March 17 with Venus; on March 22 
with Mercury at 11b and with Saturn at 174. Jupiter 
is in conjunction with the sun on March 6. Neptune 
ee Mercury is at greatest 
elongation (18° E.) on March 17. Some ten days 
previously it may be possible to detect this elusive 
planet in the evening twilight at 18}? noarly due 
west and at 5° above the horizon. Saturn is an 
evening star setting at about 20" in mid-March. 
Venus, a bright morning star (mag. —3-8 to —8-6), 
rises- before 54, preceded by Mars, the rising of which 
. ia more than two hours earlier. Under suitable 
conditions, the Zodiacal Light may be seen after 
sunset during this month. In the middle of March, 
Sirius is due south about an hour after sunset. As 
the sky darkens, the rich assembly of bright stars 
west of the meridian contrasta with the sparsences of 
the eastern half of the sky. It is in this leas spec- 
tacular regian, however, that the great space- 
penetrating telescopes are able to record the remote 
extra-galactio nebuls, of which notable clusters are 

in the constellations of Leo and Urse Major. 


Announcements 


Pror. Hemery Nonne Russa, director of the 
Princeton University Observatory, has been elected 
correspondant of the Section of Astronomy of the 
Paris Academy of Sciences in succession to the late 
Prof. E. W. Brown. 


| Ma. W. 8. Davay has been appointed bead of the 
Chemical Division of the Rubber Research Institute 
to succeed Dr. E. Rhodes, who has resigned to take 
up @ post under the British Rubber Producers’ 
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Research Association. Mr. Devey is at present senior 
chemist on the staff of the London Advisory Com- 
mittee for Rubber Research (Ceylon and Malaya) at 
the Imperial Institate. 


Pror. Hmaxura Nomes has been appamted 
president and Prof. Theodor Vahlen vice-president 
of the Prussian Academy of Science. 


Tua third International Oongress, under the 
auspices of the International Union Against Cancer, 
will be held in Atlantic City, New Jersey, U.S.A., 
on September 11-16 under the presidency of Prof. 
F. Carter Wood, director of the Institute of Cancer 
Research in Columbia University. Further iforma- 
tion can be obtained from the Secretary-Treasurer, 
Dr. Donald 8. Childs, 718 E. Genesee Street, Syracuse, 
New York. 


A OONFERENOH on “China in World Affairs and 
Our Responsibility” is to be held in the Friends 
House, Euston Road, London, on March 10-1], 
under the auspices of the China Campaign Oommittes. 
The Conference will discuss the present position in 
China, economic, political and educational recon- 
struction in Ohina, the rebuilding of universities, ete. 
Further information can be obtamed from the 
National Organiser, China Campaign Committee, 
Parliament Mansions, Orchard Street, London, §.W.1. 


Tua Meteorological Association of the Inter- 
national Union of Geodesy and Geophysics will be 
held in Washington during September 4-15, under 
the presidency of Prof. 8. Chapman. The subject 
~of Prof. Chiépman’s address will be ‘Atmospheric 
Tides and Associated Phenomena’’, and the address 
will be followed by discussion. Other subjects for 
discussion will include recent developments in 
` aerology and electric and magnetic phenomena of 
the atmosphere. Further information oan be obtained 
from the General Secretary of the Assembly, Dr. J. A. 
Fleming, 5241 Broad Branch Road, N.W., Washing- 
ton, D.C. 


Tua Zoological Society of London announces that, 
beginning with this year, its publications will be 
reorganized. One or more parts of the Transactions 
will appear each year and the Proceedings will appear 
in two series, se follows: (A) general and experi- 
mental; (B) systematic and morphological. These 
can be subscribed for either singly or in any oom- 
bination. Procesdinga (O) will no longer be published. 
“In future an “Abstract and Agenda of the Scientific 
Meetings” will be published, and may be obtained 
for an annual of six shillings. One 
volume of (A) and one of‘(B) will be published 
annually. Further information can be obtained 
fram the Secretary, Zoological Society of London, 
Regent’s Park, London, N.W.8. 


Ws regret that the price of Prof. J. D. Bernal’s 
book ‘The Social Function of Science”, noticed in 
Natur of February 18, p. 262, was stated incor- 
rectly to be 2s. 6d. net. The price of the volume is 
12s. 6d. net. 
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Letters to the Editor 
The Editor does not hold himself responsible for opinions expressed by h 
is correspondents. 


He cannot undertakes to return, or to 


with the writers of, rejected manuscripts 


intended for this or any other part of Natuna. No notice ts taken of anonymous communications. 


Notas ON POLWTS IN SOMS OF THIS WEEK’S LETTERS APPRAR ON P. 337. 


CORRESPONDENTS ARS INVITED TO ATTAOH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Disintegration of Heavy Nuclei 

TaRoUGE the kindness of the authors I have been 
informed of the content of the letters! recently sent 
to the Editor of Natura by Prof. Meitner and Dr. 
Frisch. In the first letter, these authors propose an 
interpretation of the remarkable findings of Hahn 
and Strasemann as indication for a new of 
disintegration of heavy nuclei, consisting in & fission 
of the nucleus into two parts of approximately equal 
Toasees and. with release of enormous energy. 
In the second letter, Dr. Frisch describes experi- 
ments in which these parts are directly detected by 
the very large ionisation they produce. Due to the 
extreme importance of this discovery, I should be 
Bion proces from thn point of view of the genom 

eae Rn from the point of view of the general 

veloped in recent years, to acoount for the 

Sar features of the nuclear reactions hitherto 
observed. ; , 

According to these ideas, any nuclear reaction 
initiated by oollisions or rediation involves as an 
intermediate the formation of a compound 
nucleus in which the excitation energy is distri- 
buted among the various degrees of freedom in 
@ way resembling the thermal agitation of a solid” 
or liquid body. The relative probabilities of the 
different possible courses of the reaction will there- 
fore depend on the facility with which this energy 
is either released as radiation or converted into 4 
form suited to produce the disintegration of the 
compound nucleus. In the case of ordinary reactions, 
in which the disintegration consista in the escape of 
a single particle, this conversion means the concentra- 
tion of a large of the energy on some particle 
at the surface of the nucleus, and. resembles therefore 
the evaporation of a molecule from a liquid drop. 
In the case of disintegrations comparable to the 
division of such a drop into two droplets, it is 
evidently necessary, however, that the quasi-thermal 
distribution of energy be largely converted into 
some special mode of vibration of the compound 
nucleus involving a considerable deformation of the 
nuclear surface. 

In both casea, the course of the disintegration may 
thus be said to result from a fluctuation in the 
statistical distribution of the energy between the 
various degrees of freedom of the system, the prob- 
ability of occurrence of which is essentially deter- 
mmed by the amount of energy to be concentrated 
on the particular type of motion considered and by 
the ‘temperature’ corresponding to the nuclear 
excitation. Binoe the effective cross-sections for the 
fission phenomena for neutrons of different velocities 
seem to be of about the same order of magnitude as 
the cross-sections for ordinary nuclear reactions, we 
may therefore conclude that for the heaviest nuclei 
the deformation energy sufficient for the fission 1s of 


the same order of magnitude as the energy necessary 
for the escape of a single nuclear particle. For some- 
what lighter nuclei, however, where only evaporation- 
like disintegrations have so far been obeerved, the 
former energy should be considerably larger than the 
binding energy of a particle. 

These circumstances find their straightforward 
explanation in the fact, stressed by Meitner and 
Frisch, that the mytual repulsion between the 
electric charges in a nucleus will for highly charged 
nuclei counteract to a large extent the effect of the 
short-range forces between the nuclear particles in 
opposing & deformation of the nucleus. The nudlear 
problem concerned reminds us indeed in several ways 
of the question of the stability of a charged liquid 

, and in particular, any deformation of a nucleus, 
iently large for its fission, econ be treated 
approximately as 6 olassical blem, 
since the corresponding amplitude must secant een be 
large com: with the quantum mechanical xero- 
point ions. Just this condition would in fact 
seem to provide an ing of the remarkable 
stability of heavy nuclei in their normal state or in 
the states of low excitation, in spite of the large 
amount of energy which would be liberated by an 
ai Papen division of such nuclei. 
tinuation of the experiments on the new 
type of nuclear disintegrations, and above all the 
closer exafnination of the conditions for their 
occurrence, should certainly yield most valuable 
information as regards the mechanism of nuclear 
excitation. 
N. Bows. 
At the Institute for Advanced Study, 
Princeton, N.J. Jan. 20. 


1 [NATURE, 148, 290 and 275 (1030)]. 


Photoactivation of Solids and its Effect on Adsorption 
CONSIDERABLE attention has been given recently 
to chemical processes involving an activating influence 
of a crystal excited by irradiation’. The mechanism 
of such photosensitized, reactions, although unknown 
in detail, is generally believed to be a more or leas 
complete transfer of the energy absorbed by the 
crystal to the reacting components, Pray or 
chamically. Accordingly, the -easential difference 
between photosensitixed processes and real photo- 
chemical ones is the distance between the place of 
absorption and the place of reaction. But there 
must also be another, more general, effect of irradia- 
tion on the activity of crystals. Due to the change 
in the electronic state of the particles in the lattice . 
by the abeorption of light (change in charge and degree 
of polarization, formation of space charges, eto.), the 
forces between the particles are changed and, con- 
sequently, there is also a change in potential of the 
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surface field that determines the chemical activity 
of the crystal. As in a real crystallographic transition, 
which causes a differance in the reactivity of the 
modifications under comparable experimental con- 
ditions", so irradiation of an absorbing causes & 
change of the surface activity that might have a 
detectable influence on sorption or catalytic pro- 
cesses or on real chemical reactions. Nereali ica 
many cases, such effects would be expected to 
rather small. 
In ioe, 


P 
scribed. But the latter must at least be the case when 
processes at the surface of ẹ crystal in 
substrates which do not absorb the irradiation are 
more or leas by irradiating the crystal. 
Otherwise, this influence of irradiation can scarcely 
be understood. 

Such a phenomenon has been found in adsorption 
experiments with cadmium sulphide and phenol- 
phthalein. Cadmium sulphide was shaken with an 
alocholic solution of phenolphthalem for & given time 
with or without irradiation with white light, filtered 
through ferrous ammonium sulphate — quinine solu- 
tions. After cen i and adding sodium 
hydroxide the unadsor phenolphthalem was 
measured, colorimetrically. The results are shown 
by the accompanying table. 


Percentage phenolphthalein adsorbed mgm, C48, 20 cc. solution 


4 


100 10 
9-2 0-7 
84 12 
9-4 18 

The decrease of the adsorbing power of cadmium 
sulphide by irradiation is evident. As the residual 
concentration of phenolphthalein is et by 
irradiation, photosensitixed bleaching, if it occurs, 
cannot cause this effect. In the irradiation experi- 
ments there has probably been a certain amount of 
‘dark adsorption’ due to unexposed cadmium sulphide 
particles and to the centrifuging proceas. It is, there- 
fore, possible that under suitable oanditions the 
adsorption may be totally suppressed by irradiation 
of the sulphide. 


ora COO, 


COOH 80,Ne 


(x) 


Bimilar effects have been obtained with a 
number of organic dyes, and it has been shown that 
an exchange of certain groups of a dyesatuff molecule 
bas a marked mfiuence on the change of adsorption 
during irredistion. With the xanthene dye (1), for 
nr le, the adsorption decreased, from 83 to 23 per 

uring irradiation, whilst the adsorption of the 
A ma enc p nome T A cent. 
At therefore seems possible to use this effect of irradia- 
tion on the adsorbing power of solids for separation 
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These experiments were performed by A. Assarason 
and 8. Berger. We acknowledge gratefully financial 
assistance from the fund of the Royal Swedish Nobel 
Committee. 

J. A. HEDVALL. 
G. Conn. 
Department of Chemical Technology, 
Technical College, 


| Beej for ogee Goodeve aa RI, Trans. Farad. Soc., H, 
1 Hodvall, J. å., ‘“Reaktionsfilngkert fester Btoffo” ,64 (Latprig, 1938). 


Mechanism of Magnetization 
revious note! some experimental data were 
which Mdicated that one aspect of the 
classical theory of magnetization is incorrect. For 


In a 





IRON TUBE 
REMOVED 





MAGNETIC FORCE H ——> 





1 2 5 4 
EXCITING AMPERES ——> 


those experiments & solid-drawn steel tube was used, 
the thickness of the wall of the tube being 3/16 in., 
the internal diameter $ in., and the length 24 in. 
Further experiments have 
now been made for which a 
series of solid-drawn charcoal 
iron tubes were used as follows. 
Each tube was of internal 
diameter 3 in. and 24 in. I g 
the external diameters of the 
tubes were 9/16 in, țġ in. and 
i thus 


COONa 


8/32 in., 1/16 in. and 1/82 in., 
(a) respectively. The same solenoid 

was used as for the previous 
experiments and the results of the tests are shown 
m the aeram 2 graph. 

The results may be summarized as follows: 

(i) The rodinka of the value of H inside the 
tube becomes greater as the thiokneæ. of the wall 
increases. É = 

(i) The reduction of H within the tube is a maxi- 
mum when the .tube is tized` to a condition 
which about corresponds to the knee of the magnetiza- 
tion curve. 

(iii) When the tube is magnetized to a condition 
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of saturation, the value of H within the tube is 
practically unaffected by the material of the tube. 
The results also show that the self-demagnetizmg 
effect of the ends of each tube is negligibly small. 

These test data support the view formulated in a 
previous’ note, namely, that the magnetization of a 
material is initiated at the surface and proseeds 
inwards by a kind of ‘cham effect’, so that the flux 
density near the surface is a maximum and becomes 
progressively leas as the distance from the surface 
moreases. 


A.comprehensive account of these investigations is 
now being prepared and will be published shortly. 


. T. F. Wat. 
Department of Electrical Engineering 
University, Sheffield, 1. 
Jan. 9. 
1 NATURE, 141, 1089 (1938). 
* NATURE, 148, 875 (1938). 


X-Ray Diffraction by Supercooled Liquid 
Sulphur 

Ir has been observed that sulphur may be kept, 
with a little care, in the supercooled liquid state at 
the ordinary room temperatures (25°-30° C.) in the 
form of amall globules on clean glass surfaces. In 
some cases it has bean posable to keep one and the 
same globule in the supercooled state for more than 
three days, even under X-ray exposures. Nuper- 
cooled liquid sulphur may be prepared also on metal 
surfaces, for example, bras, aluminium, etc., but in 
those cases it becomes unstable and solidifies easily, 
probably due to the crystallizing forces exerted by 
the metal surfaces. Again, under given physi 
conditions, the stability is found to be a funotion of 
the size or the diameter of the drops. The greater 
the diameter, the leas is the stability. This is probably 
due to larger surfaces or volumes being more liable 
to get disturbed. The drops ın the led state 
are found to retain the colour they had at higher 
temperatures before cooling. Hence it is supposed 
that the drops maintain exactly the same physical 
state as they had at the higher temperatures. 

X-ray diffraction photographs of supercooled liquid 
drops have been taken by the transmission method. 
Taking the factors of high absorption by sulphur of 
the copper Ka radiation used ın the experiment and 
also the stability of the led drope into can- 
sideration, small globules (0:8—0:5 mm. in diameter) 
of liquid were p on an extremely thin glass 
film. One of the globules was then placed before the 
slit (0-4 mm.) being mounted on the carrier of a 
special collimating system!. The pattern obtained 
with yellow drops led from a temperature 
just above the melting point of sulphur is reproduced 





X-RAY DIFFRACTION PHOTOGRAPH OF 
SUPEROOOLED SULPHUR. 
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* t 
herewith. The single band recorded in the photo- 
graph corresponds to a B spacing which agrees 
well with those obssrved by Blatchford’ and by Das! 
in the case of liquid sulphur maintained at higher 
temperatures above the melting point. The accom- 
panying table brings together all the results. 


BRAGG-SPAAMG OF Liquip SULPHUR. 











* This valne of the spacing is unpublished. According to 
‘Dus, fits mote accurate shen tet reposted te hee rete eee 


It 1s interesting to note that the spacing at 128° O. 
is larger than that at 27° O. This is evidently due to 
the thermal expansion of the liquid with rise of 
temperature. 

The study of a liquid in the supercooled state by 
X-ray diffraction has not, hitherto, been reported. 
The resulta of further investigations, now in pro- 
grees, by X-ray and other methods will be pub- 
lished elsewhere ; they may be expected to throw 
much light on the led liquid state, of 
matter in relation to the ordinary liquid and the solid 
states. 

8. R. Das. 
K. Das Gupta. 
Khara Laboratory of Physica, 
University College of Science, 
Calcutta. 


Jan. 21. 


‘ Das, Ind. J. Phys., 18, 163 (1038) 
* Blatohford, Proc. Phys. Soo., 45, 403 (1933). 


Structure of the SnCl-- Group 


iy a letter in Nature’, Cox, Shorter and Wardlaw 
examined the of bivalent tin and 
lead and arrived at conclusions which are not in 
agreement with some of our resulte. 

The compound K,8n0l,.2H,0, which is described 
as being orthorhombic with a = 12-02, b = 9-11 and 
o = 8-23 A., and the space-group Prma, has been 
studied quite recently in our laboratories and the 
results so far obtained, although they lead to the 
same unit cell and space-group, do not suggest that 
the 8nOl,-- group is co-planar. 

The actual formula of potassium chlorostannite is 
worth consideration. Rammelsberg! and others*.‘ 
found only one water molecule of hydration, while 
Richardson! later obtained two water molecules. A 
thorough study of the dehydration of hydrated 
potassium chlorostannite gave strong evidence for 
the existence of only one water molecule in the com- 

in agreement with Rammelsberg’s results. 
oreover, the calculation of the number of molecules 
contained in the unit cell (density*, 2-514) leads to 
8-88 of K,8n01,.H,0 and to only 3-68 of K,8nCl,.2H,0, 
the differance between this number and 4 being due 
partly to the over-evaluated amount of water. 

A Fourier-Patterson-Harker and a Fourier-Bragg 
diagram a structure which is abhmost 
identical with that found by MacGillavry, de Wilde 
and Bijvoet? for K,Hg0l,H,O. Thus the 8n0l,-~ 
AE EEE &o oh (010) ig oy Sane 
sharing edges parallel to the P and fo 
columns of so-called ‘rutile octahedra’ in the direct: 
of the b axis. | 
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In conclusion, may we suggest that the a, b, ¢ axes, 
as chosen by Cox, Shorter and Wardlaw, be called 
b, ¢ and a, in accordance with the usual cofvention. 

- H. BeassnoR. 


A. DE RA8BSHNFOSSE. 
Institut de minéralogie et 
Institut W. Spring, 
Université de Liége. 
Jan. 18. 
H. G., Shorter, A. J., and Wardlaw, W., NATURE, 189, 71 (1987). 
O. F., Kryet. Chemis, 208 (1855). 


P., “Chemische Krystaliographis”, 1, 856. 
Wilde, J. H., and Bijvoet, J. U., Z. Ens., 


Direct Perception of Pigment in the Nerve Tissue of 

Dune spectroscopic study of a flavoprotein oom- 
pound in heart muscle preparation, it was noticed 
that two diffuse absorption bands of the pigment 
remained always perceptible, however dilute was the 
preparation or thin the layer examined. Further 
observations have revealed that these two bands 
remain perceptible even in the absence of muscle 
preparations. Moreover, examination with a small 
dispersion. of any source of artificial 
light shows the presence of two diffuse absorption 
bands lying at about 495 and 455 mp. The first 
bend is more distinctly vi le at a lower intensity 
of light, while the second band can be moro easily 
perceived when tho light pases through a suitable 

ter such as & solution of ammoniacal copper sulphate 
or Wratten filter D. 


stance present in the observer’s eye and lying on the 
path of rays from the light source to the sensitive 
portion of the retina. As the cornea, lens, aqueous 
and vitreous fluids are devoid of any tible 
colouring matter, the pigment responsible for the 
absorption bands must be present in the retina itself, 
in the nerve tissue lying in front of the visual cells 
ly in the macula haea and 


fovea centralis. 
The presence of this pi t in the retina can also 
be deduced from an examination of the visibility data 


depressions, ascribed * 

to & pigment present probably in the optical path of 

the eye, lie at about 495 my and 455 mu, i 

therefore the same positians as the aleo pion beads 

described above. 

, As to the nature of this pigment, we can 

anly that it may be either a flavin or a carotinoid 

: m pound, or possibly a mixture of both and present 
thm layer of nerve tissue of the macula in a 
tration sufficiently high to give a perceptible 


\ 
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abeorption trum. In fact, flavin and ita deriva- 
trves‘ as well as B-carotene’ have been obtained from 


ox retina. Both pigmenta have somewhat similar 
absorption in the region of the spectrum occupied 
by the above bands. However, the exact nature of 
the substance responsible for the perception of these 
two absorption bands will only be solved by a careful 
study of the pigments obtamed directly from the 
maoula lutea of the human eye. 

The two absorption bands described above repre- 
sent, so far, the only slight discontinuities which the 
eye can 


In fact, if this method is used, it will not be possible 
to detect any cella completely devoid of theso pig- 


menta. 
D. Kamm. 
E. L. Sucre. 
(Guggenheim Fellow). 
Molteno Institute, i 
University of Cambridge. 
Feb. 1. ` 
1 
aaoh doen? and Tyndall, M. P. T., Bar. Sand Set. Paperi, 1) 
F e Loy . i; ’ al 
"a s7 (loses “Ut Tedorows, W I, O.R. Ad. Soi., URIS 
* Hocht, S., and Shiasr, S., J. Gen. Pkysiel, 98, 57 (1930). 
‘ Brunner, 


One Baroni, ace Akad. iss, Wien, Wath. natw. 


x oO and W. 1. 236, 
eT a) Z, Kieinan; Phyriel, Chen., 


Diff iation of Disaccharide-splitting E 

Wamanmaanw’s theory of the specifloity of 
glucosidases and disaccharases', as opposed to tho 
theory of specificity of Leibowitz’, depends largely 
upon the claim that the maltose-splitting factor of 
taka-diatase is an alpha-glucosidase identical with 
the sucrose-splitting factor (giuoosucrase). According 
to Leibowitz, on other hand, taka-maltase is a 
specific giucamaltase, inert to alpha-methyl-giucoside 
and distinct from the taka-sucrase. 

Recently* we reported the possibility of freeing 
taka-maltase fram accidentally ye PSA 
methyl-glacoside splitting enzyme on the i the 
thermostability of the former. It has now been found 
that on brief incubation at pH 8-5 the heat-stablo 
taka-maltase retains full activity whilst taka-sucrase 
i Hence it follows that taka- 


Consequently, the theory of We against 
which serious objections have already raised, 
may now be considered refuted. 
J. LaABOWITZ 
Department of Hygiene and 8. Hesrar. 
Bacteriology, 
Hebrew University, 
Jerusalem. 
Jan. 22. 
1 Weldenhagen, der Hnxymforechong”’, vol. 1 (1932); 


Z. physiol. Chem , 810, 255 (1033), and cleewhare. 
*Lelbowitz, Z. physiol. 149, 184 (1925); Leibowitz and 
Mechimsky, d., 14, 64 (1926). 
* Laibowits and Hestrin, NATURA, 141, 552 (1938). 
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Reduction of Heatt Flavoprotein 

Wr recently described! the catalytic properties of 
a flavoprotein isolated fram heart. At that time we 
were unable to observe the reduction of flavoprotein 
by reduced coenzyme L We now find that, by 
eliminating coloured impurities-in the various oom- 
ponents of the catalytic system, the rapid reduction 
of flavoprotein to its leuoo form can be readily 
demonstrated. Under the conditions of our experi- 
ment, the leuco form is non-autoxidixable but can be 
oxidized by ‘carriers’ such as methylene blue. The 
mechanism of the catalytic effect of heart flevo- 
protein imvolves a cycle of reduction by reduced 
coenzyme I and oxidation of the leuco form by some 
suitable ‘carrier’. 


F. B. STRAUB. ._ 
H. 8. COBRAN. 
A D. E. Garen. 
Molteno and Biochemical Institutes, 
Cambridge. 
Feb. 7. 


1 Straub, Corran and Green, NATURE, 148, 119 (1038). 


Relative Sexuality in Unicellular Algæ 

IN a series of papers, Dr. Franz Moewus, working 
first at the Kaiser Wilhelm Institut fiir Biologie m 
Berlin, and later at Erlangen and Heidelberg, has 
published a number of very remarkable results on 
telative sexuality in unicellular alge. The qualitative 
results are in t with those of other workers 
of the same school. We wish, however, to direct 
attention to » feature of his quantitative data which 
casts grave doubt on their reliability. 

Moewus’ last paper! described the genetical 
behaviour of various races of Chlamydomonas ouga- 
metos. Tho tes derived from crosses within diœ- 
cious races, t is, races with genotypical sex-deter- 
mination, are said to give 3 08 per cent exceptional 
gametes.’ Olones grown from these exceptional 
gametes can produce gametes of both sexes, that is, 
they show phenotypical sex-determmmation. These 
abnormal segregations are ascribed to crossing over 
between the two non-allelomorphic sex determiners. 
In each of the croades 1-9, 18-384, and 87-40 he 
tested 500, or occasionally 400 or 800 sygotes. In 
27 of the 81 crosses, 500 zygotes were tested, and 
the number of exceptions was between 18 and 17 in 
every case. 

Struck by this astonishing consistency, we applied 
Pearson’s y’ test to all 31 croases, and found X’ = 
2-423 for thirty degrees of freedom. The probability 
of obtaining as bad or worse a fit by sampling is 
P = 1 — 4:7 x 107%. That is to say, only once in 
about 10+ trials would so good a fit be obtained by 
chance. In the same paper (Table 7) Moewus once more 
calculates the above ‘cross-over’ value from four 
samples of 5,000 xygotes each, by observing the 
number of cella dying as a result of meiosis. The 
numbers are 152, 158, 151, and 155, forming exactly 
8-08 per cent of the total, as before. We can there- 
fore add the total value of x" obtained from them, 
namely, 0-201 for four more degrees of freedom, to 
the former value, obtaining a grand total of X? = 
2-624 for thirty-four degrees. This gives P = 1 — 
6-6 x 10-4. . 

A second suggested cross-over frequency between 
the male determiner M and the gene t for Subhetoracie 
amounting to 9:8 per cent is deduced from six 
crosses (numbers 36-89 and 42-43). Here y* = 0:0410 
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for five degrees of freedom. So P = 1— 6-3 x 10% 
approximately, though even Sheppard’s table of 
the probability integral is not accurgte enough 
to give the second significant figure with certainty. 

Nor is the truly remarkable agreement between 
theory and observation confined to the paper in 
question. In a paper? on Protosiphon botryoides, 
Tables 2, 3, and 4 record twenty-tw6 experiments in 
which the cultures segregated into approximately 
equal numbers. Hither the two halves gave different 
kinds of gamete or one gave gametes and the other 
did not. In eleven experiments where thirty cultures 
were counted, the deviation froth equality never 
exceeded 17 and 18. In eleven experiments where 
ten cultures were counted, the largest deviation is 
6 and 4. For twenty-two degrees of freedom X* = 
5-06, P = 1 — 6-9 x 10°. 

So good a general agreement with theory would 
be obtained by chance once in 8-5 x 10** trials ; 
that is to say, if every member of the human race 
conducted a set of i of this type daily, 
they might reasonably hope for such a success once 
in fifty thousand million years. There are two 
alternatives to the hypothesis of chance. One is that 
a wholly new type of biological regulation has been 
unwittingly discovered, by which the frequency of 
segregation is controlled with extreme sharpness, 
and that this applies to three segregations in two 
species. The other is that the author has consciously 
or unconsciously adjusted his observations to fit his 
theory. As this work is of fundamental i 
for the theory of sex-determination, it is irable 
that these experiments should be repeated by an 
independent observer. Until this is done, those parts 
of Dr. Moewus’ genetical theory which are based on 
these numbers cannot, we think, be acoepted. 

à U 


. Pan. 
Department of Biometry, J. B. 8. HALDANS. 
University College, 


1 Biol. Fbl., GB, 516-536 (1938). 
^ Biel. FW, bë, 293—309 (1935). 


Embryology of the Symphyla 

Ownra to the significance which is attached to the 
Symphyla m ulations on the origin of insects, € 
knowledge of their embryology has become desirable. 
Havıng recently obtained, in large quantity, the eggt 
of a local species of Hanseniella, I have been able tx 
work out a fairly complete story of the development 
of these remarkable animals. A detailed account a 
this will be published later ; the present note record: 
a few points which are significant on phylogenetic 
grounds. eh . 

Cleavage is total, as in Collembola and som 
Diplopoda. By tangential division of the large yolk 
pyramids, an outer layer of small cells and an inne 
layer of very large cells arises, both rich in yolk 
From the former arises the blastoderm. From th 
latter arises by further division the internal mass a 
yolk-cells. These are not pure vitellophages, however 
for from them develop the fat-body and mid-gu 
epithelium. 

An embryonic area forms by ventral thickenin 
of the blastoderm. A precocious flexure then form 
in the embryonic area, as in some diplopods?, am 
thereby the germ-band becomes defined. A ‘d 
organ’ is present; but there are no emb 
membranes. 
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The mesoderm arises by bilateral separation of 
cells from the germ-band. Segmentation of the 
mesoderm into somites synchronizes roughly with 
external segmentation of the germ-band. In the 
head there is no external sign of segmentation. The 
labial segment arises as part of the abdomen. Behind 
it are formed seven leg-bearing segmenta, followed 
by a pre-anal segment, the appendages of which are the 
cerci. On the anal segment appendages are vestigial. 

In the head, six pairs of coelomic cavities form ; 
each abdominal segment is furnished with a single 
peir of coelomic sacs. The antennary and pre- 
antennary coelorfiic secs co-operate to form the aorta. 
The coelomic sacs, from the mandibular backwards, 
grow through the yolk-cells, enclosing part of these 
as mid-gut epithelium ; they all furnish cardioblasta 
for the heart. The pre-mandibular ooelamic sac 
undergoes a remarkable development, for from it 


O. W. Treas. 


'Motechnilcoff, H, Z. Wise. Zeol, M (1874). 


Studies on Chironomus Chromosomes with the 
Polarizing Microscope 

Ix previous communicetions! it was poi ise out 
that in protoplaam there are linear units orming 
either a brush heap of fibrils or having a symmetrical 
arrangement of them oriented end-on-end in parallel 
rows. Furthermore, it has been shown? that, during 
the appearance of mitotic spindle fibrils, living 
matter possesses & continuity in structure which only 
fibrous unite can tely impart to it. In D. M. 
Wrinch’s model’, a chromosome has been pictured as 
consisting of a net of pol tide molecules in 
Pe ae a the fabric, and of 
nucleic acid molecules constituting the woof. In my 
opinion, ME rE ear of fibrillar units offers 
several iti especially im regard to the 
postulates of genetics and to the findings of the 
oytologists as tọ the capacity of the chromosomes to 
swell, to contract, to grow, and to divide. On the 
pther hand, it is known‘ that fibrils of nucleic acid 
are optically negative and run parallel with the axis 

sperm heads. 
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It is the purpose of this note to indicate the 
essential features of a chromosome model of poly- 
tide chains in paralle] with nucleic acid molecules. 
Balay oikada ars ‘Chacon cn ears itd 
from female larve preparing to pupate. Blight 
Pressure on the salivary gland nuclei not only 
separates the chromosomes from each other but 
also reveals most strikingly, at the same time, the 
ic, banded nature of the heterochromatin’. 
It is true, H. Bauer in 1935 failed to find anisotropy 
in chromosomes of salivary even in a stretched 
state; but H. Ullrich in 1936 emphasized the 
fact that the chromomeric bands are doubly re- 
fractive after injury. When the chromosomes are 
pressed out into a favourable medium, for example, 
pera oil, the double-refraction of the transverse 
ds is, though often weak, nearly always capable 
of verification. Furthermore, it becomes pronounced 
when the chromosomes are intensively extended 
between two micro-needles as used by P. Vonwiller 
and A. Audova. After cessation of stretching, the 
chromosomes contract without attaining their mitial 
length. 

It has occurred to me that thee contractions 
may be due to the sh ing of protein fibrils by 
molecular folding or helical contraction as postulated 
by W. T. Astbury‘ for wool and hair. Along with 
the lengthening, the chromosome becomes less 
transparent m the imterchromomeric bands, and the 
anisotropy measured in IT-values often increases 
considerably. But the extended chromosomes are 
always negatively birefringent with respect to their 
long axis. So I see no reason for the assumption of 
a cross-arrangement of nucleic acid molecules, but I 
assume the same direction of both the polypeptide 
chains and the nucleic acid molecules. The nucleic 
acid bands may form zones of alternating density 
along the micelle’. With regard to the chromosome 
micelle, my agreement with Wrinch consists in the 
assumption of a contractility and of swelling pro- 
perties in comparison with which those of the coarse 
animal fibrils vanish into insignificance. 

Our knowledge of the molecular structure of the 
chromosome micelles is alight compared with the 
knowledge of the structure of materials like cellulose 
or other derivatives of protoplaam. Further work is 
now in on some points raised by these 
experiments, and will be reported ın due course. 

Hans H. Preirren. 

Kolonial- u. Uebersee-Museum, 

Bremen. Jan. 10. 


1 Pfeiffer, H. HL, N. 133, 1054 (1036); Physics, 7, 302 ; 
Faji Gaba Yol. (Tokyo), wi foe Trey-Wyaig, A 
Morphologie Protoplasmas seiner 

Dermato”, p. (Bertin: Gebr. Borntraeger, 1938). 
3 Pfeiffer, H. NATURN, 149, 770 (1087); Biedynemice, “No. 35 
05: wane y. fatern bell Kose budon, 257 (ous: G. 


(1038) ; 
1034); Proo. Intern Bot. Congr. 


: eaters! 3 at Coa E 85, 550 (1938). 
Ne as at ot tg ER 
Gobr d a Patet, H. 0. B. £. taij. 733 


introductaon to the propertses of the chromosomes of 


Fora 1937); Geltler, 
: Gebr. A 
preparation: Hellborn, O., Ana. . Goll. Sweden, 4; 
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Food of Saimon Parr 


Ax investigation of the stomach contents of salmon 
parr from the River Dee and its tributaries has been 
in process during the past twelve months, and, in 
view of the scarcity of published data on this subject, 
a preliminary note may be of general interest. 
The feeding is totally indiscrimmate, and & single 
_ meal may include representatives of a dozen or more 

species of animals taken at random from under stones 
(ingect-larvea), free water (Cladocera and small 
beetles), or surface-driftage (aerial and terrestrial 
arthropods), while the large number of dipteran flies 
(especially Empidids .and Myvetophilids), uniform 
in ies, sometimes found within a single stomach 
suggesta that the fish may have snapped at swarms 
in the air itself. ° 

Until so late as the end of October, food organisms 
of sub-aerial origin are more numerous than aquatic 
types in the stomachs, and the numerical abundance 
of Hemipteran plant pests, especially those associated 
with the alder (some species of Paylla and of Cicidina), 
pointa clearly to the desirability af encouraging the 
growth of trees and shrubs along the banks of the 
streama, especially where the benthic fauna is poor. 

Details of the full seasonal cycle and a list of 
food organisms will be lished later. 

E. CARPENTER. 


Ancient Egyptian Astronomy . 

Wrrn reference to Dr. O. Neugebauer’s letter in 
Narun of January 21, p. 115, on this subject, may 
I expreas concurrence in respect to the neglect of this 
matter? Whereas excellent work has been done by 
Dareasy, Schott, Gundel and Zinner on the Continent 
and by A. Pogo in America, very little attention is 

ing given to it m . 

The Stobart tables, to which Dr. Neugebauer 
refers, can, however, never be quite forgotten, since 
it was by them that Brugsch definitely identified the 
planets in. the astronomical ceilings of the temples of 
Denderah and Edfu (Roman period), the two temples 
of Exneh (Ptolemaic period), the temple of Medmet 
Habu, the Ramesseum and the tomb of Seti I (New 
Kingdom). Similar identifications of the planets have 
since been made on the Karnak clepsydra (Amenophis 
TI) and on the Senmut ceilmg (Hatshepsut, say, 
1500 8.0.) and by Daressy on a Tenth Dynasty 
coffin from Asiut (say, 2000 B.0.). Venus may perhaps 
be referred to in the Fifth and Sixth Pyramid 


texts (say, 2500 B.0.). Recently I noticed laneta 
in the ooffn of Heru-netch-tef-ef in the Briti 
Museum (about 350 B.o.). 

The standard ‘“‘schaema coeli” appears to have 


‘ been developed about the beginning of the New. 
Kingdom (say, 1600 3.0.) and consists normally of 
three registers, containing (1) the 36 dekans, Sirius, 
the superior planeta, the ‘‘meta-dekans” and the 
inferior planets; (2) the northern stars ; (8) the 
twelve monthly feasta. 

In the preceding Middle Kingdom (say, 2000 B.0.), 
the scheme is simply one of four figures: the Goddess 
of Heaven, the Great Bear (Ox-leg), Sirius and Orion. 

The Pyramid texts contain numerous references to 
Sirius and Orion. 

Pogo! has studied the tables of dekanal stars and 
hours on the Asiut Tenth Dynasty coffins, and ibis 
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clear that, at that era, the Egyptian notions of time 
were most vague, and similarly the Eighteenth 
Dynasty Karnak cle is by no means accurate. 
Even the table of was never standardized, 
but differs from dynasty to dynasty. 

It seams very doubtful if one can safely attribute 
much mathematical ability to the ancient Egyptians 
on the basis of the demotic texts to which Dr. 
Neugebauer refers. From the time of the foundation 
of the Museum at Alexandris, Greek methods 
appear to have been adopted. The Denderah 
planisphere shows that the essential features of 
purely Greek astrology had been fhoorporated into 
the Egyptian system in Roman times, and even the 
“ancients” (Petosiris and Nechepeo), so frequently 
alluded to by classical writers, seem to have acquired 
many notions from the Greeks, if one may judge by 
the fragments of their lore contained in the writings of 
Firmicus. 

- For those who are interested, I may remark that 
the replica of the Karnak clepsydre in the Science 
Museum at South Kensmgton shows most of the 
features of the standard figure of heaven, and agrees 
in most respects with the oldest existing example, 
that from the ceiling of the tomb of Senmnat. 

Hurpuat CHATLHY. 
60 Lyford Road, 


London, 8.W.18. 
Jan. 21. 


1 Isis, 17, 6 (1082); Osiris, 1, 500 (1986); and in Gundel’s “Dekane 

und ” (1930). 

Finance for Scientific Research 

I sHOULD like to comment on the leading article 
in Naruns of January 28 on this subject. 

I think that the best hope lies in approaching this 
matter in a truly scientiflc spirit, when the authorities, 
it is to be hoped, would not feel m duty bound to 
defend the present position nor would reformers 
require to attack it. Research associations were 
originally formed, with Government help, to introduce 
research into various industries, and there waa a belief 
that the advantages of research to the industries 
would become so apparent that after a period 
industries would provide all the funds for research 
themselves. i 

In general, the industries have become convinced 
of the advantages of research, but their prosperity 
and hence their ability to finance research has been 
impaired by circumstances ing their lies of 
Taw material and their marketa at home abroad, 
which have been beyond the influence of the research 
associations. 

Research associations are supposed to confine them- 
selvea to research on the processes of their members 
and leave these other matters alone. In my ex- 

i this limitation cuts off a most important 
Bold of research, and tends to preclude any large 
advance of economic importance. In many cases, 
certainly in textiles, a large part of the price of the 
finished article consists of the price paid for the raw 
material. Unless and until attention is paid to 
ensuring ample supplies of uniform quality and 
reasonable price, no amount of research upon pro- 
cesses will overcome the difficulties of British mdustry. 

Again, & research association cannot undertake 
research to develop entirely new uses for its raw 
material outside existing channels, beosuse it is 
working for members who are operating established 
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proceases. It seams to me that many notable advances 
depend on using some réw material in a new way, 
such as using rubber for tyres instead of rubbing out 
pencil marks. By neglecting to finance this kind of 
research, are we not leaving the most fruitful field 
without fertilizer ? 


finance. workers in universities are in 
permanent positions; but they are paid for their 
educational seryices rather than for research. 
Scientific workers in the many Government establiah- 
ments are in permanent establishments and are paid 
upon recognized salary scales to do research. Scientific 


extent by results. At present, the position of scientific 
workers in research associations is the least satis- 
factory. The continuance of their employment is 
only reasonably assured over the quinquennial period 
for which Government grants are arranged. My 
experience, which may be usual, is that young people 
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join the staff to gain valuable experiance of industrial 
research, and seek an assured career in a Govern- 
ment research station, where a better salary and 
prospects are open to them, or they leave to enter 


compared with an industry, which for some reason 
or other pays nothing towards co-operative research, 
either getting it done by a Government establish- 
ment or ing on individual and private effort. 
This is neither just nor advisable. Co-ordination of 
research effort all along the line is necessary, and 
research workers should choose their field becauso 
they are attracted to it, not because it offers the best 
opportunities of a career. 

: W. H. Grsson. 

(Director of Research.) 


Lifen Industry Research Association, 


The Research Institute. 
, Lisburn, - 


Feb. 1. 


Points from Foregoing Letters 


Experiments reported by Prof. J. A. Hedvall and 
Dr. G. Oohn indicate that the adsorption of phenol- 
phthaleim (in alooholio solution) by roi PE sulphide, 
is reduced when the latter is activated by irradiation 
with white light. A similar effect has been obtained 
with various organic dyes. 

Further experiments by Dr. T. F. Wall ahow that 
in iron tabes the reduction in the value of H inside 
the tube becomes greater as the thickness of the wall 
increases, and is a maximum when the tube is mag- 
netixed to a condition which about corresponds to 
the knee of the magnetization curve. This, he states, 
supports the views previously formulated that one 
aspect af the classical theory of magnetization is 
incorrect, and that the magnetization of a material 
is initiated at the surface and is transmitted inwards 
by a kind of ‘chai effect’. 

An X-ray diffraction photograph of a drop of 
supercooled liquid sulphur at 25-80° O. is submitted 


by 8. R. Das and K. Des Gupta, who point out that 
the study of supercooled liquida by -reys has not 
hitherto been reported. 

, X-ray studies of potassium chl tinate crystals 


lead H. Brasseur and A. de osse to the view 
that the 8nCl, - group is not co-planar. In other 


respects (that is, size of unit cell and ). 
their findings agree with those of Cox, Shorter and 
Wardlaw. 

By examining with a very low dispersion spectro- 
scope any source of artificial light giving a continuous 
spectrum, it is possible, according to Prof. D. Keilin 
and Dr. E. L. Smith, to observe two diffuse absorp- 
tion bends at about 495 and 455 mu. These, they 
state, are due to a pigment in the retina which may 
be either a flavin or a carotinoid compound, or possibly 
a mixture of both. 

At pH 8-5, taka-maltese is stable, but taka-sucrase 
is quickly destroyed. Hance, according to Dr. J. 
Leibowitz and 8. Hestrin, these two are distinct 
enzymes. 

Discussing resulta obtained by Dr. T. Moewus 
in his genetical experimenta with unicellular alge, 
U. Philp and Prof. J. B. 8. Haldane find that the 
probability of their occurrence is so low that one 
must assume that either a new type of biological 

tion is involved or that the author has con- 


` sciously or unconsciously adjusted his observations 


to fit his theory. 

Dr. O. W. Tiegs describes the development of the 
embryo of the Australian arthropod H isla. 
It indicates that the Symphyla, the insect class 
which it belongs, are survivors of a very ancient 


From observations of the chromosomes of salivary 
gland nuclei of Ohèronomus, pressed out into paraffin 
oil, Dr. H. H. Pfeiffer concludes that they show 
definite double refraction of the transverse bands, 
particularly when stretched. The author considers 
that Dr. Wrinch’s model of net-structure offers 
interesting possibilities of explaining the contractile 
and swelling properties of the chromosomes, 35 
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Research Items 


Early Bronze Age in Wessex 


Mr. Stuant Piacotr bas examined evidence be- 
longing to the final phase of the Early Bronze Age 
culture of Weasex with the view of establishing the 
existenoe of a culture’ corresponding alae eerie | 
with the food-veasel phase of northern Engl 
and intervening, in a ceramic sense, between the 
beaker and cmerary urn, and forming a final phase 
in the Early Bronze Age (Proc. Prehist. Soc., N.8., 4, 
1; 1988). Such a phase had been postulated in the 
typological series of bronze implements, while for a 
great many years a remarkable series of grave groups 
has been known, incorporating elements (often 

in their implication of material wealth), 
which are 
throw a great deal of light on trade relations both 
internal and overseas. Analysis of the archmological 
evidence points to an intrusivé culture with types 
divisible into two groupe, those of a southern (mari- 
time) origin and those whose affinities suggest early 
entry overland from the north. In the first category 
are bronze daggers with mid ribe and/or lateral grooves, 
certain pottery forms, notably incense cups, beads 
of blue faience, now established as of Egyptian 
origin; and in the second group gold ornaments of 
axes of the Snowshill type, pins of Germanio type, snd 
perhaps flanged axes. With the two groups are 
certain exceptional objects. We are thus faced at the 
end of the beaker phase with the sudden flowering 
of a true bronze age, marked by an opening up of 
trade connexions all over Europe, and the appearance 
of new types of weapons, tools and ornaments, and 
a radical change in burial rites. Such a change cannot 
have taken place without external stimulus, so radical 
that it cannot have been brought about except by 
actual settlament—a wave of prehistoric migration 
from Brittany, a dominant and intrusive aristocracy, 
who lorded it over a basic folk-culture of food-veasel 
type, which, however, ultimately absorbed it. 


Secret Societies of Sierra Leone 
A PRELIMINARY report an the expedition of the 
University Museum, Philadelphia, to West Africa in 
1987 (‘The Sherbro of Sierra Leone” by H. U. Hall. 
Pp. 52 with map. Philadelphia: The University 
Press, 1938) includes among other matters a de- 
scription of the place and function of the various 
secret societies among the Sherbro, or Bolom, of 
Sherbro Island, and the chiefdom of Shenge (Kagboro), 
in which the old Sherbro culture is best preserved. 
The population of the island, is estimated at 15,571, 
this figure including 1100 Mendi; while Shenge 
chiefdom is estimated to have a population of about 
15,200. Sherbro Island consists of two chiefdoms, 
over each of which is ẹ paramount chief, chosen 
from ruling ‘houses’ or rams, exogamous units com- 
of blood-relations, in some of which patrilineal 
t now prevails. The matter of succession by 
descent figures not only in regard to rulership, but 
also in the matter of the ization of the more 
important secret societies, one of which, Poro, was 
formerly a powerful instrument of government. 
Secret societies still play a very significant pert in 


peculiar to the area. Obviously they ` 


Sherbro life. A man who does not belong to Poro, or 
the third society intrusive Thoma, has no standing 
in the community. ip of the women’s 
society, Bundu, ia also obligatory for women. Poro 
is exclusively for men, but is & mixed society, 
as is also the Niundung society among the le of | 
the Ndema chiefdom. Poro is now ‘eput in the bush” 
about once in three or four years, the bush being a 
grove of large cotton treea, which, though not 
enclosed, is strictly barred to women and non- 
members. When Poro is in session the Poro “devil 
eats” the candidates, who are seized pro forma if 
willmg, and violently if not willing. This is a cere- 
monial death t which the candidate enters 
the world of the spirtte of the ancestors. 

from the bush at the end of the period of initiation 
is the equivalent of resurrection, or rather a new 
birth, brought about by ‘beating the devil’s belly” 
until he vomita the candidates he has swallowed. 
In former times decisions affecting the affairs of a 
chiefdom, both internally and im relation to other 
chiefdoms, were all taken in the Poro counsil. - 


Distribution of Vitamins A, and A, 


GQ. Warp (J. Gen. Physiol., 22, 391; 1988) has 
examined the distribution of vitamins A, and A, in 
the eye tissues and livers of freshwater and marine 
fishes means of the antimony chloride reaction, 
which yields with A, & band at 615-620 mp and with 
A, band at about 696 mp. In the retina the presence 
of vitamin A, is diagnostic of the operation of a 
rhodopsin and vitamin A, of a porphyropsin cycle. 
The eye tissues of all permanently marine fishes 
examined t the tautog contained vitamin A; 
alone, while those of all permanently freshwater 
fishes possessed only vitamin A, Those of all 
potentially migratory fishes, except perhaps the 
alewife, contamed mixtures of both A, and A,. Most 
livers contained mixtures of both vitamins A, and 
occasionally in proportion the reverse of those in the 
eye tissues. 5 
Nutritional Cytopenia in the Monkey 

W. O. Langston, W. J. Darby, O. F. Shukers and 
P. L. Dey (J. Exp. Med., 68, 923; 1988) fed young 
rhesus monkeys (Macaca mulatta) on a diet containing 
casein, polished rice, whole wheat, salt mixture, 
sodium chloride, cod liver oil and ascorbic acid, with 
the result that they developed a syndrome char- 
acterized by ansmia, leukopenia and loss of weight. 
Ulceration of the gums and diarrhw@sa were common, 
and death took place between the twenty-sixth and 
hundredth day. Four animals were given the 
deficient diet with the addition of 1 mgm. of ribo- 
flavin daily and developed the characteristic signs 
and died in periods of time similar to the survival 
of the other monkeys. Niootinic acid alone or com- 
bined with riboflavin and thiamin chloride also failed 
to alter the course of the deficiency. On the other 
hand, when the deficient diet was supplemented with 
either 10 gm. of dried brewers’ yeast or 2 gm. of 
liver extract daily, normal development took place, 
and there was a normal blood picture for a long 
period. It is obvious, therefore, fiat yeast | 
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extract contain a substance, for which the authors 
propose the term ‘vitamin M’, which is essential to 
the nutrition of the monkey, and is not identical with 
any of the factors of the vitamm B complex which 
have been chemically identified. 


Action of Eserine on Pancreatic Secretion 
L. Liao (Biochim. e ter. experiment., 25, 445; 
1988) carried out experimenta on dogs to determine 
the action of eserine on the external secretion of the- 
pancreas. He found that small doses of this drug 
ranging from 0:10 mgm. to 0-18 mgm. per kilo 
injected intravendualy had a stimulating action on 
this secretion as the result of two different mech- 
anisms. The first acted through the vagus, while 
the second was connected with an increase of the 
stimulus produced by secretin, which in turn had 
been increased in quantity by the action of eserme. 
On the other hand, larger doses of eserine led to a 
diminution of the secretion and larger doses still 
might arrest the secretion altogether if it had started 
spontaneously. Liaci also found that pancreatic juice 
secreted after the administration of eserine was 
coagulated albumin without 


ee 
having any previous activation. 


Colonization of Krakatau by Mammals 


IN 1888, the great eruption of Krakatau destroyed 
all vegetation and covered the island with a layer 
of hot ashes several metres deep. It may be assumed, 
therefore, that, whatever mammals existed previously, 
none survived the eruption. In an interesting account 
of the mammals now present on the island, Dr. K. W. 
Dammerman indicates the stages of the colonization 
(Treubia, 16, 421; 1988). In 1908, Jacobson collected 
no mammals and saw none, probably none had yet 
arrived ; but by 1919 bets, Cynopterus brachyotis, 
were present on two islands of the group ; in 1920 
a second i of the same genus was found on 
Krakatau iteelf, although on Verlaten Is. it did not 
appear for ten more years. It is noteworthy that 
these two species are fruit-eaters and that insect- 
ivorous bats were first collected in 1928 (Hipposideros 
diadema); in 1988 a fourth bat species made ita 
appearance. The only other mammals which have 
80 far gained a footing on the islands are rata. Thero 
was none in 1917, but by 1919 when a settler had 
been present for two years, the house-rat (Rattus r. 
diardi) bad became a nuisance. By 1924, when the 
settler had gone and his house had already become 
a ruin, the rats had gone. This may have been due 
to the increase of the python, but that is um- 
likely bedause by 1988 rate were again numerous. 
A second ret (R. r. jalorensis), the widespread Malay 
country-rat, had become established and was plentiful 
in 1928. The author notes that on his visita in 1938 
and 1934 he saw a small and emaciated black dog, 
which must have from some landing party 
and had been able to eke out a poor existence. 


Migrations of the Gannet 


Tau origins of British ganneta are few so that the 
movementa of ringed birds are more easily related 
to breedmg places. Of 6,884 ganneta ringed, 208 
have been recovered (8-2 per cent) and the recoveries, 
as analysed by Dr. A. Landsborough Thomson, show 
that birds in their first ot i E E 

(British Birds, 32, 1939). Indeed more 
Ps Ge epee a wis ees ee 
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ee Older birds tend to confine their winter 
erings to the western shores of France and 
Spain, bat 
autumn. 


it is clear that in general the approach 

brings with it a southward movement, 
which by the end of December has carried at any 
rate the birds of the year beyond the southern limits 
of Europe. A few scattered records show that 
occasionally gannets born on the west coast of Britain 
find their way in later years to the North Sea and 
even to the Baltio, and ane Bass Rock individual was 
recovered from the Faeroes, near another breeding 
station. The oldest gannet recovered bad reached 
an age of nine years, and it was then within a few 
mileæ of Ailsa Oraig, where it had been ringed as a 
nestling. 
Names of British Fishes 


SclmwTIFIO name of even common British animals 
are still in the melting pot of priority; but a useful 
effort to establish the nomenclature of ten families 
of British fishes has been made by A. Fraser-Brunner 
(Ann. Mag. Nat. Hix., Ser. 8, 2, 410; Nov. 1988). 
The changes indicated mainly concern generic and 
subgeneric names, and for the larger families keys 
to the characters of these are given. Two 
new generic names are used : igla for E. gurn- 
ardus, which seems to be confined to European waters 
and is the only member of the genus; and Dipleco- 
gaster to include three of the gobies, the former 


grini. The list meoludes two species which have 
recently been added to the British list—Syngnathus 
rostelatus from the Thames estuary and Ammodytes 
marinus recently described by Raitt. 


Size of Nucleus in Ricinus communis 


In a communication to the Editors, Flora M. Soott, 
of the University of California at Los Angeles, com- 
ments on the very large size of the nuclei in Ricinus 
communis. Nuclei of the apical meristem, 3—4 microns 
in diameter, measure & roximately 88 cubic microns 
in volume ; nuclei of the differentiated pith and cortex, 
332 cubic microns. This cet fold | increase has been 
shown by Monschau (Protoplasma, 9, 536 ; 1980) to be 
a fairly general condition. In differentiating spiral 
elements, however, the diameters, or major axes of 
the larger nuclei range from 80 to 60 microns, so that 
resultant volumes may reach 50,000-60,000 cubic 
microns in round an increase approximately 
1,500-fold. When volume is plotted against frequency 
(some 1,800 nuclei were measured) a many-peaked 
graph is obtained. The earlier maxima occur at 882, 
585, 755, 045, 1,146, 1,860 cubio microns, that is, at 
intervals of a ximately 200 cubic microns. There- 
after the occur with somewhat leas regularity, 
and the curve flattens as it passes to 18,000, 22,000, 
33,000, 55,000 and 60,000 in round figures. Since the 
diameters of the largest nuclei never exceed values 
approximately half the diameters of the contaming 
vessels, nuclear diameter to be dependent on 
vessel diameter. Increase m volume is shown not to 
be attributable to chromatin. Dehydration of living 
nuclei by means of absolute alcohol indicates a rela- 
tively higher content of free (that 1, removable) 
water in the largest nuclei, but the residual volumes 
after such dehydration show an actual volume increase 
over the meristem nucleus, 8 to 250-fold. This material 


is therefore mainly karyolymph. A detailed account 
will be published shortly. 
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A Dwarf Mutation in Coffee 

Ix an investigation of the tics of the coffee 
plant, Coffea arabica, O. A. Erg 
Agronomico of São Paulo, Brazil, bas studied a 
dwarf type which appears in the variety Murta 
(J. Genetics, 37, No. 1). Very little has yet been 
done with the genetics of coffee, and it takes three 
years for the plants to mature and produce seed. 
Tho variety Murta has small leaves, and when selfed 
yields Bourbon, Mvrta and dwarfs in the ratio 
1:2:1. Murta plants are therefore heterozygous 
for the receasive dwarf gene. Bourbon is somewhat 
taller than Murta, with larger leaves, and does not 
carry dwarfness. The gene for dwarfness is some- 
what unstable, frequently mutating to tallness, and 
the opposite mutation, tall to dwarf, also frequently 
takes place. 
X-Ray Mutations in Rice 

A DETAILED account of X-ray mutations in rice is 
given by Dr. N. Parthasarathy (J. Genstios, 87, No. 1). 
The seeds of a pure line of rice were to X-rays 
under different conditions for 1-8 hours and various 
types of mutations 4 A semi-sterile mutant 
gave in the F, genere normal fertile plants, semi- 
steriles and dwarfs in the ratio 1:2:1. The semi- 
sterility was found to be due to the association of 
four chromosomes in meiosis. A chiasma was fre- 
quently present in the homologous regions proximal 
to the interchange in a pair of chromosomes, thus 
indicating crossing-over of the interchanged segments 
resulting in chromatid non-disjunction and ebortion 
of 50 per cent of the pollen grains. One semi-sterile 
plant had two chromatin fragmenta, but their 
presence produced no visible phenotypic effect and 
they are rapidly eliminated in gamete formation. 
The dwarfs in the progeny of semi-steriles showed 
regular meiosis and fertile pollen with the ordinary 
chromosomes number, but they did not set seed. 
Their origin ia discussed and was probably due toa 
qnall deficiency or a gone mantation ab or near the 
point of interchange. Two other mutants were 
trisomic. ‘‘Beaked sterile” is a primary (2" + 1) 
- type; while “stumpy” showed frequently a chain 
of five chromosomes, indicating that the extra was 

of segments derived from two non- 

homologous chromosomes of the haploid set. 


Empirical Studies of the Seismic Phenomena of Hawai 
Tru is the title of a widely ranged study of the 
earthquakes of Hawaii by Austin E. Jones (Bull. 
Sois. Soo. Amer., 28, No. 4, 313; 1988). Small earth- 
quakes in this region are frequent and from & study 
of the records it & that the greater number 
of P waves have a period of 0:3 sec. whilst there is a 
subsidiary maximum af 0-5 seo. The S waves 
chiefly have a period of 0-5 sec., and there exists a 
subsidiary maximum of waves with a 0-8-se0. period. 
Large periods and amplitudes appear to go together, 
and the limits of the amplitudes were found 
to vary with the cube of the periods, though this 
probably holds only for local shocks. About 60 per 
cent of the foci are less than 5 km. deep and 70 per 
cent leas than 10 km. deep. Most of the foci 
are under Mauna Loe and in the Kilauee south-cast 
rift zone. A large number of the shallow foci are in 
and near the Kilanea crater. The location of epi- 
centres near and on the extension of rifts and in 
pronounced lines and zones suggests & larger and 
more numerous of rifta than has iously 
been mapped. The resulting pattern of rifts about 
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Mauna Loe is roughly an asterisk, and the main 
group of epicentres:is on the visible active rifts to 
the south-west and east-north-cast of Mokuaweoweo. 


Deep-Focus Earthquakes and Earth Structure near Japan 

T. Suma discussed this subject at the opening of 
the u Geophysical Laboratory on October 28, 
1926; but it was not made generally available in 
Japen until 1987 (Tibyd-Butwi (Geophys.), 1, 1; 
1987). The author’s attention was directed to the 
peculiarities of the earthquake of January 21, 1906, 
it probably having a great depth of focus; but it was 
not until the similar earthquake gf July 27, 1926, 
with epicentre near the Biwa Lake, that confirmation 
could be obtained. The depth of focus of this latter 
was about 260 km., or about twice the depth of iso- 
static compensation as generally acoepted. The pre- 
imi tremors indicated a shock of the fractare type, 
and this would seem to indicate appreciable strength 
to a depth of, say, 300 km., where the pressure may be 
expected to be of the order of 100,000 atmospheres. 
In Japan, the origins of some deep focus earthquakes 
seem. to lie on & line ing north-weet—south-sast 
through Honsyu. Shida is of the opinion that some 
slow process is always going on at a depth of about 
300 km. in the neighbourhood of Japan, and that this 
is the true cause of seiamic phenomena there, 
especially near the centre of the main island. The 
same author also thinks that there may be a jump 
in contraction of the earth’s crust at a depth of about 
300 km., and this may be the true cause of crustal 
changes and movements all over the world. 


Research in Fuel Technology 
AT the tenth autumn research meeting of the 
Institution of Gas Engineers, held in London on 
November 1-2, a@ number of papers on topical 
problems of the industry were received. One of 
them, however—the forty-third report of the Joint 
Research Committee of the Institution and the 
University of Leeds—was concerned with a possible 
future trend of fuel technology. This is the gasifica- 
tion of coal at high preasure. The report dealt with 
the condition r which gaseous hydrocarbons are 
synthesized from the elements at high pressure. It 
was shown that oarbon, which combines only 
sluggishly with hydrogen at atmospheric pressure, can 
bo rune to Feart Py cb G cad beat caidar IEU 
no higher than fifty atmospheres. Starting with coal 
or low-temperature coke, there ia a rapid reaction 
with hydrogen as the temperature rises through a 
sone of temperature at which the structure of the 
coal or carbon is changing in the carbonization 
process. Above this temperature zone the reaction 
speed is greatly increased by the presence of alkali, 
and the resulta leave no doubt of the feasibility of 
gasifying British coal completely to yield of high 
calorific value suitable for public distribution. More- 
over, the rate of gas production is much greater than 
currently experienced. Under some conditions, the 
thermal value of the gas produced per ton of coal 
per hour was more than fifty times greater than now 
obtained in- gasworks practice. Neturally the supply 
of hydrogen is a vital factor in the economics of 
such a process, and this is envisaged as being obtained 
by the gasification of carbon with steam and oxygen 
under pressure. The resulta disclosed open the 
possibility of radical changes in the preparation ol 
fuel. In such a process the gas would be 
generated under pressure, which would favour ite 
wide distribution from central generating stations. 


On a 
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The Australian arid New Zealand Association Jubilee Meeting 


HE jubilee meeting of the Australian and New 
Zealand Association for the Advancement of 
Science, founded on the model of the British Aso- 
ciation, has just ended after a most succeseful week 
of addresses and discussions at Canberra (January 
11-18). It is the first time that the Association has 
met at the capital city of Canberra, and the meeting 
was probably unique by redson of the high ratio of 
visttmg men of science to local members. Usually 
the meetings take place every two years at the big 
Australian and New Zealand cities in turn, where the 
visitors are lost in the large populations. Canberra 
is still a small garden city, and the problem of housing 
more than a thousand visitors was no arhall one. 
The Australasian Association follows the British 
model very closely; but there are sixteen sections 
altogether. The president for the meeting was Prof. 
Ernest Scott, o delivered an address on the 
“History of Australian Science’. The sectional 


(Chemistry), “The Atmosphere as a Raw Material”, 
by W. Russell i ; Bection O (Geology), 
“Some of Glaciation in New Zealand”, by 
Prof. R. ight; Section D (Zoology), “The Role 


), “Tho 
Prof. 
d t (Anthropology), “An- 
thropology in Australia”, by Prof. A. P. Elkin; 
Section G (Eoonomios, Statistics and Social Science), 
“The Place of Expectations in Eoonomic Theory”, 
by: L. G. Melville; Section H (Engineering and 
Architecture), ‘Tho Use and Convenience of Man”, 
by Sir Henry Barraclough; Section I i 
Science), “Physical Education m Relation to National 
Fitness”, by Dr. E. Sydney Morris; Section J 
(Education, Psychology, and Philosophy), “Growing 
Up”, by J. R. Darling ; Section K (Agriculture and 
Forestry), “Bomo Aspects of Plant Pathology”, by 
Dr. W. L. Waterhouse; Section L (Veterinary 
“Some Modern Trends in the Study of 
Host-Parasite Relationships in Animal Disease”, by 
Dr. L. B. Bull; Section M (Botany), ‘The Plant in 
Relation to Water”, by Prof. J. G. Wood ; Section N 
(Physiol 
Young ; 


- Olosety associated is the work of the 

onwealth Solar Observatory at Mount Stromlo, 
and considerable attention has been paid to the 
relationship between solar eruptions and radio fade- 
outs. Sections P and K enjoyed an excellent dis- 
joussion on “Boil Erosion”, a subject now of im- 
[portance in Australia. This was) introduced by a 
{paper by Sir John Russell, a guest from England. 


The subject was tackled from practically every point 
of view: pastoral, soil chemistry, and geographical 
and fi aspects also came into the picture. 
Another well-developed discussion in which the 
Botanical, Physiological and Medical and Veterinary 
Sections were engaged, with representatives from the 
Chemistry Section, covered the subject of ‘Virus 
Diseases”. Needleas to say, no definite conclusions 
were reached, as to the nature of viruses (living or 
non-livmg). They were ted as particulate, and 
as consisting of nucleo-protems. One view put for- 
ward claimed them as specialized derivatives (reduc- 
tion forms) of bacteria. The chemists arranged 
posia on “Colloids”, and on “Organic Nitrogen 


A well-attended meeting of agnoulturists held a 
symposium on the “Pasture Problems of Australia’’, 
and the Zoology Section, for the first time in Australia, 
had a day devoted to “Marine Biology and Fisheries’’, 
at which several interesting original papers were read. 
The Zoology Section also discussed the important 
problem of conservation of the native fauna of 
Australia, and resolutions were passed which are 
noted below. 

The geologista held five symposia : ‘“‘Metasomatiam 
of Country k near Ore Bodie” ; “Sub-divisions 
of the Lower Palæozoiœ in Kast Australia”; ‘The 
Permian in Australia” ; and ‘‘Granitisation 
in Australia”, being four of them. 

It is imposajble to indicate all the good work at 
the sections. The list of original papers shows a sus- 
tained rise in the results of research of a high standard, 
much of which has great economic value. Almost 
three hundred pepers were listed for presentation at 

One of most important meetings was a dis- 
cussion covering all sections, the subject being ‘“The 
Relation of Science to Society”. It was opened by 
Bir David Rivett. This and many of the other dis- 
cussions and presidential addresses were attended by 
the Governor-General, Lord Gowrie. The result of 
the discussion, at which references were made to the 
new activities of the British Association and of the 
American Association, was the formulation of several 
resolutions and the direction for the establiahment of 
a committee to consider the whole subject. One 
recommendation was to the effect that: ‘In con- 
junction with the British and American Associations 
for the Advancement of Boience, we wish to affirm 
our loyalty to the task of preserving truth, freedom 
of expression, and justice to the world. These are 
to-day subject to increasing attacks, which if suo- 
cessful will frustrate the future of Science and 
Humanity, which require that the labours of the 
Scientist must be utilised for the benefit and not the 
destruction of mankind.” 

Section A asked the Association to associate itself 
with a movement towards calendar reform. 

The anthropologista asked the Association to urge 
the Australian Governments for funds to support the 
continuance of anthropological research now that the 
Rockefeller grante have been exhausted. 

One of the most important recommendations 
adopted was a from Section D, that all the 
Australian States should be warned af the importance 
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of establishing national reserves for the maintenance 
of the natural fauna and flora, and that these should 
be set up m more secluded areas and controlled and 
administered, by A was also made 
for the beginning of a biological survey of Australia. 
Excitement was lent to the proceedings of the 
Congress by two stimulating lectures given by Mr. 
H. G. Wells, who had been invited specially to 
Australis for the meeting. Mr. Wells was provocative, 
ially with his peper on “The Poison called 
History” which was delivered to the History Section ; 
but attended by a great crowd, and much appreciated. 
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Other visitors specially invited from England were 
Sir John Flett, Sir John Russell, Prof. F. T. Brooks 
and Prof. N. V. Sidgwick. Prof. Brooks gave a 
lecture on “Epidemic Plant Diseases’ and Prof. 
an eg read a paper bearing the title “Multiple 

mks”, Another visitor from England, Sir George 
Simpson, read a paper on “Electricity in Thunder 
Clouds” to Section A, and delivered a public lecture 


was an un success, despite 


the terrific heat (100° in the shade one day), all 
records for Canberra being broken. W. J. DAES. 
e 


The Underground Water of London 


N excellant and serviceable memoir on ‘The 
Water Supply of the County of London from 
Underground Sources”, pre by Dr. Stevenson 
Buchan, has been issued the t of 
Scientific and Industrial Research AEA 
Office. 6s. Od. net). It is primarily 
development of the “Records of a supplemen Wells” 
by Messrs. Barrow and Wills, published by the 
Geological Survey in 1918, restricted in purview 
to the county boundaries and brought up to date 
by means of the later accumulation of information. 
Records of 1,080 wells are set out in detail, of 
which 565 make their appearance for the first time. 
More than one hundred of the records of strata 
are fully described, the remainder being in abstract 
form. 

The memoir is commendsbly complete, for it gives 
a résumé of the history of London’s water supply, 
with many interesting facta about the early and 
primitive sources from which it was drawn. So far 
back as 1286, water was brought to the Oity through 
conduits from wells and springs outaide the dated 
area. Tyburn, Paddington, Hackney and 
all contributed their quota during the period 1286- 
1549. In 1582, water was obtained from the Thames 
by @ p actuated by water wheels located at 
London. Bridge. Then in 1618, the new river system 
was maugurated, bringing supplies from springs in 
Hertfordshire, because at the begmning of tho 
seventeenth century, the tributary streams through 
the town had become choked and partly buried, and 
few of the public wells remained. Towards the end 
of the eighteenth century, the first deep wells were 
sunk; but the movement did not make much 
headway for several yoars. Water companies were 
formed about the same od to draw supplies from 
the Thames and its utaries, and to store it in 
reservoirs. ‘These external surface sources now 
constitute the main feeder system. 

As the wells, the early shallow borings 
were sunk to the sand and gravel terraces on the 
river banks. When, in course of time, these became 
polluted, deeper borings were made through the 
London Clay to the strata known as the Readmg 
Beds and Thanet Sands, containing water either 
bebe from surface outcrops outside London or 

ed from the underlying chalk, which, acting 88 
an enormous reservoir, to-day is the most important 
water- ing bed under London. The water-level, 
however, is falling both in the sands (some supplies 
are actually exhausted in the northern area) and m 


the chalk, whence water is being extracted more 
rapidly than the rate of replenishment by the ex- 
tremely slow flow which is alone possible under 
existing subterranean conditions. 

As examples, the memoir mentions the wells close 
to the National Gallery, which, at one time, supplied 
the fountains in Square, many of the public 
buildings in Whitehall, the old Prison and 
the Houses of Parliament. Between 1844 and 1911, 
the water-level had fallen 127 ft., and the wells were 
shortly afterwards abandoned. Another well, which 
used to feed the Serpentine and ite fountains, the 
Palace Lake and the lake in St. James’s Park, had 
ita water-level lowered by 96 ft. in the space of forty- 
eight years and was also abandoned. 

Wi Soe ere ee eee 
competition for supplies, the lowermg of the water 
level is becoming more and more pronounced. New 
wells in the district of chalk outcrop are tapping 
quantities of water which might otherwise travel 
towards the centre of London. Moreover, land 
drainage over the surface of the outcrop is now more 
efficient and the quantity of rainfall available for 
absorption correspondingly diminished, both from 
this cause and also from the increase in impermeable 
surface due to building and road making. Fmally, 
the prolo periods of drought in recent years 
have exercised their adverse influence in preventing 
the recovery of lost levels. With the depression in 
level, there has bean manifested an increase in salt 
water pollution of many wells down river from 
Bermondsey. 

Wells have been sunk below the chalk to the Old 
Red Bandstone, the of which is a well at 
Stonebridge Park, with a depth of 2,225 ft. Unfor- 
tanately, after encountering traces of oil and gas 
from levels below 1,500 ft., the final yield was small 
and distinotly saline. 

The followmg conclusions are drawn as to the 
fature of supplies from the chalk-sand reservoir under 
the County of London. The fall in water-level is 
likely to continue and the annual rate of depression 
to increase. If a uniform, or tly increased rate 
of fall be assumed, the water Teach the base of 
the Upper Chalk in many of London durmg 
the present generation, and, at this level, it is prob- 
able that a negligible amount of water will be ob- 
tainable from the wells. There is, moreover, little 
likelihood of a supplementary supply from the beds 
below the Ohalk under London. { 
Bayeson CUNNINGHAM. | 
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Academy of Sciences of the U.S.S.R. 


HE election of members and member-corre- 
spondents of the Academy of Sciences of the 
U.S.S.R. took place in’ Moscow on January 28-20 


-correspondente were elected, the following 
being a list of those of scientific interest. 


Dae OF TECHRICAL SCIENCES 


Mechanics: Dr. N. I. Muskheliahvili, president of 
the Georgian Branch of the Academy of Sciences of 
the UBSR., founder of a Soviet school in the theory 
of elasticity ; Prof. N. E. Kochin (University of 


Building Institute, Moscow), author of numerous 
works on automobile engineering. 

Mining: Prof. L. D. Sheviakov; Prof. A. P. 
German, an expert on mining mochanios 

Technical Phovice : Dr. N. D. Papalexi, an authority 
on theoretical and experimental radio-engmeering ; 
Dr. M. V. Shuleikin, an authority on radio-com- 
munications ; Dr. V. P. Linnik, noted for his research 


in technical ‘option. 

Energetics : Prof. M. V. Kirpichev (Molotov 
Institute Of Energetios in Moscow), an authority on 
ikitin, 


noted for his work on special 
(hitherto not represented in the Depart- 
ment): Dr. V. N. Obraxtaov, an authority on the 


panang Of ellvay sakes and junetina ; Dr. V.L. 
a ra al 


ov, P. F. Antipin, I. I. Artobolev- 
sky, I. u Bathosia M. Beliayev, A. A. Bochvar, 


i 2 . P. Vol 
Voxnesensky, B. M Vul and YV. V. phantasy 
DEPARTMENT “OF MATHEMATICAL AND NATURAL 
SCIENCES 


Physioo- Mathematical Soiences : Dr. 8. L. Sobolev ; 
Dr. A. N. Kolmogorov ; Prof. V. A. Fok (University 
hago day Dr. P. L. Kapitza, director of the Insti- 
tute of Physical Problems of the Academy of Sciences ; 
G. A. Sham, astronomer at the Simeiz Observatory. 

Ohomtsiry : Prof. S. 8. Nametkin (University of 
Moscow), author of a number of works on oils and 


origin (Stalin Industrial Academy), notedforhiawork 
yon the creation of artificial fibres ; Dr. VY. G. Khlopin, 


| 


director of the Radium Institute of the Academy of 
Sciences ; Dr. A. N. Terenin, noted for his research in 
the complex pr proceases a a chemistry. 
Geology y: 
authority on ie mineralogy of Western Siberia ; 
Dr. P. I. Stepanov, authority on coal deposita of 
the U.8.8.R. parionlanly of the deppetem the Danais 
Basin ; Dr. A. N . Zaveritaky, noted for his work on 
the ore deposits of the Urals ; Dr. P. P. Shirshov, 
who took part in the North Polar ition on 
the drifting ice-floe of 1987-88 ; Dr. A. Grigorev, 


known for his work in yuical geography. 
yeenko, ‘noted for his work 


Beritashvili, both noted for their 
physiology ; Dr. E. N. Pavlovsky, director of the 
‘ajikistan base of the Academy of Sciences, noted 
for his research in applied zoology ; Dr. K. I. Skriabin, 
an outstanding authority on veterinary acience. 
eliana (uia eet tina tiat pranti ro 
of medicine have been elected to the Academy): 
Dre. N. N. Burdoako, AT Abrikooov, M I Awarbech, 
N. N. Anichkov and A. D. Speranaky. 

Dr. Y. M. Shokalsky, known for his work in 
geography; was elected an honorary member of the 


The Aethe Plowing member-correspondents were also 
elected : 


Physioo-Mathematical Soiences: A. I. Alikhanov, 
Y. A. Ambartsumian, 8. I. Belie , A. O. Gelfond, . 
A. Leontovich, 
L. 8. ‘Pontriagin, L I. Privalov, D. V. Skqbelstin. 


E. K. Fedorov, 8. F. Fedorov, I. F. Grigoriov, F. N. 
, P. I. Lebedev, F. P. Savarensky, 8 
Smirnov, ALN. Tikhonov, A. G. Vologdin. 
Biology: E. A. Asratian, V. P. Bushinsky, V. A. 
Dogel, A. A. Groæheim, K. 8. Koshtoyanta, A. I. 


Medioins: N. F. Gamaleya, N. L Grashenkov, 


P. A. Herzen, M. B. Krol, B. L Lavrentiev, V. P. 
Osipov, N. N. Petrov, O. N. EE y: 


Early in February, reorganisation of the Academy 
of Sciences was discussed in connexion with the 


t 
of Ohemistry, Department of Geology and Geo- 


graphy, Department of Biology, t of 
Technical Sciences, Department of and 
Philosophy, of Eoonomics and Law, 


Department of 
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Paris Academy of Sciences 
Annual Prize Awards 


T the annual public meeting of the Paris 

Academy of Sciences held on December 19, 
M. Aimé Cotton, president, announced the following 
prize awards : 

Mathematics. Poncelet Prize to Prof. S. Mandel- 
brojt, for the whole of his work on analytical funo- 
tions. Francosur Prize to Prof. J. Disudonné, for his 
work on the theory of functions. 

Prize to Prof. L. Couffignal, 


Prize to Mme. M.-L. Dubreil-Jacotin, for her work 
on periodic waves. Henry Bazin Foundation (5,000 
franos) to M. Menneason, for his work on the utiliza- 
tion of pneumatic currents for the measurement of 
l and thickneases. 

Lalande Prize to A. Lallemand, for his 
work on physical astronomy. Damoiseau Prize to 
H. Fabre, for his work on recurrent movements in 
celestial mechanics. Benjamin Valx Prize to P. 
Lacroute, for his work on physi astronomy. 
Janssen Medal to B. Lindblad, of Stoakhohn, for his 
work in theoretical and physical astronomy. La 
Caille Prise to P. Baize, for is work on visual double 
stars. Antomette Janssen Foundation (5,000 francs 
annually for 1988-42) to V. Kourganoff, for his work 
on theoretical astronomy. 

Geography. Delalande-Guerineau. Prize to J. 
Soubrier, for the whole of his travels in the Sahara, 
French West Africa and Liberia, northern Albania, 
Kurdistan and Iraq. Gay Prixe to A. Romer, for the 
organization and starting of the Geophysical Ob- 
servatory of Martinique and for his observations on 
Mont Pelée. Tobihatchef Foundation to P. Oarton, 
for his work on the meteorology of Indo-China. 
Binoux Prize to Capt. A. Nandillon, for the whole of 
his fleas on a lications of acoustics to navigation. 

aoigation:  Plamay Prise to M. Serruys, for His 
Gh al Sean ote 

Physics. L. La Case Prize to Prof. H. Ollivier, for 
his work on the relations of magnetism and magnetic 
rotatory polarization. François Hébert Prize to M. 
Haissinaky, for his work on atomicity and 
Hughes Prixe to P. Girard, for his work on the 
measurement of dielectric constants. Danton Founda- 
tion to P. Lambert, for his researches on radiation. 


Olément-Félix Foundation to R. ay bows for his 
work on infra-red radiation. Général Ferrié Founda- 
tion to F. Bedeau, for his work on high-frequency waves. 
Montyon Prise (Unhealthy Trades), a 

prize (2,500 francs) to the late R. Schmutz, for his 
work on hygiene and passive defence, in particular 
that which concerns the detection of an 
honourable mention (1,500 fuse to G. Courtois, who 
has taken. an active perb in perfi apparatus for 
Brot, A. Waki, For hia work on col ecker Prize to 

A Wahl, Tor Mia onr on had ac ear 

particular, on the indigoids. L. Le eze Prize to 
Po P P. Jolibois, for morganio chemistry. Cahours 
Foundation to R. Guillemet, for his work on [bio- 
logical] chemical i Houseau Prize to M. 
Badoche, for his work on bodies of the rubrene 
family end for his measurements of heats of com- 
bustion of numerous nitrated derivatives. Oh. Adam 


Girard Foundation to Prof. R. Quelet, for his work 


in organic i $ 

Mineralogy ond Coxlopy. Fontannes Prize to L. 
and J. Morellet, for their palsontological studies of the 
tertiary areas of the Paris region. André-0. Bonnet 
Prize (paleontology) to J. Piveteay, for the whole of 
his tological work and notably for his memoir 
“Paléontologie de Madagascar, XXII. Un Amphibien 
du Trias inférieur. Esei sur l'origine et l'évolution 
des Amphibiens Anoures’’. James Hall Prise to J. 
Goguel, for a thesis entitled ‘Description tectonique 
de la bordure dea Alpes, de la Bléone au Var”. 

“Victor Raulin Prize to G. Grenet and 
J. Coulomb, for their work on electrically registering 
seismographs. 

Botany. Deoamaxiéres Prize to J. Feldmann, for his 
researches in algology. Montagne Prise to R. Heim, 
for his researches on the Agaricins. De Ooincy Prize 
to Mlle. M.-T. Gertrude, for her work on the morpho- 
genesis of Veronioa Anagallis. 

Rural Hoonomy. Paul Marguerite de la Charlone 
Prixe to Prof. V. Ducomet and E. Fodx, for their 
researches on plant pathology and genetics during 
on the potato. 

. Ouvier Prize to G. Seurat, 
for the whole of his zoological work. Savigny Founda- 
tion to O. Crossland, director of the Zoological 
Station of the Egyptian University at Ghardaga, for 
his researches on the fauna of the Red Sea. Jean 
Thore Prize to T. Monod, for his work on Crustacea. 

Anthropology. André-O. Bonnet Prize to Prof. E. 
Dubois (Amsterdam), for his discovery of Pithecan- 
eee ee 


seh sagan of the brain. 
and Surgery. Montyon Prizes (2,500 france) 
to Prof. L. Binet and G. Weller, for their book “Le 
Glutathion” ; Prof. A. Pettit, for his book ee 
thérapie antipoliomydélitique d’origme animale” 
Trenez, for the whole af Kia work on patule eero 
Honourable Mentions (1,500 francs) to mole 
Barthélemy, for his book “Les diagnostios chirur- 
gicaux au lit du malade” ; A. Bensaude, for his book 
‘L’évolution cancéreuse ' dea tumeurs bénignes du 
rectum. Son a ile Mt Ls pour la prophylaxie du 
cancer du rectum” ; Mile. M. Ladet, for her book “Le 
syndrome malin au cours des toxi- -infections”’. Barbier 
Prize to Prof. L. Courty and M. Ansel, for their work 
“Le traitement chirurgical du gottre exophtalmique 
et des gottres avec hyperthyrof yroidio”. Bréant Prize to 
P. Remlinger and J.-E. Bailly, for their work ‘ ‘Oon- 
tribution 41’étude du virus de la maladie d’Aujessky’’. 
Godard Prize, no award. Mage Prize (1,000 france) to 
A. Donatien and F. Lestoquard, for their work 
concerning animal ricketa. Bellion Prize to Prof. P. 
Coulouma, for his work “Le terminaison des nerfs 
ator ona et ses variations. Étude d'ana- 
tomie descriptive comparée ches l'homme et dans la 
série des Vertébrés’’, and the whole of his anatomical 
work. Baron Larrey Prize to Colonel M. Liégeois, for 
his memoir relating to the general etiology of soar- 
latina, its modes of propagation, ita ylaxy and 
its therapy. Jean Dagnan-Bouveret Prize (6,00 
france) to Mme. A. Randoin (née L. Fandard), for 
whole of her researches on the physiology of nutrition ) 
j i 
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5,000 franca to X. Henry, for his method of diagnosing 
called melano-flocculation ; 4,000 francs to 

. Delhoume, for his work “L'École de 
Jean Cruveilhier et Claude Bernard : ue 

Oancer and Tuberoulosts. Roy-Vaucouloux Prise 
to V. Vilter, for his researches on the physiological 
mechaniam of the variations of colour of amphibians 
and fish. Louise Darracgq Prize, awarded for work in 
the fight against cancer, to A. Peyron and his ool- 
laborators of the Institut Pasteur, for the whole of their 
work. Eugène et Amélie Dupuis Prize, not awarded. 

Physiology. Montyon Prize to M. Fontaine, for the 
whole of his worl. L. La Caze Prize to Prof. A. 
Mayer, for the whole of his work. Pourat Prize to 
M. Florkin, for his work ‘Physiologie comparée du 
milieu intérieur dans la edrie animale’. Martin- 
Damonturette Prize to R. Duffau, for his work “Avit- 
aminoses et Métabolisme ique musculaire”. 

Statistics. Montyon Prize (1,000 francs) to H. 
Bunle, for the whole of his statistical work; and 
1,000 francs to Prof. G. Ichok, for his work ‘La 
mortalité à Parıs ot dans le département de la Seine”. 

History and Philosophy of the Sciences. Binoux Prixe : 
2,000 franca to Prof. A. Seamat, for his works “Le 
wee absolu classique et les mouvements réels” and 
S systèmes privilégiés də la physique relativiste” ; 
1,500 francs to J. Torlais, for his work ‘Réemur”. 

Works of Science. Henri de Parville Prize: 2,500 
francs to A. Danjon and A. Oouder, for their work 
“Lunettes ot télescopes. Théorie. Conditions d’amploi. 
phasis ae Réglage” ; 2,000 franca to M. Duportet, 

towards his work on the topobibliography of France, 
of which three volumes have a 

Medals. Berthelot Medals to the late R. Schmutz, 
M. Badoohe, and R. Quelet. 

General Prizes. State Prize (Grand Prize of the 
Mathematical Sciences) to Prof. J. Favard, for his 
work in algebra and geometry. Bordin Prize to 
H. Schaaller, for hia geological work in the Alps and 
his h; ogical researches in Tunisia. Lallemand, 
Prize to A. Feasard, for his researches on the rhythmio 
functions of the nerves. Serres Prize to Prof. R. 
Courrier, for his work on the genital function m 
mammals, Vaillant Prize to Prof. L L. Bounoure, for 
his researches on the emb y of am ians. 
Estrade-Deloros Prize to Prof. J. Jolly, for whole 
of his histophysiological work. Houllevigue Prize to 
B. Lyot, for his work on the solar corona. Saintour 
Prize to A. de Cugnas, for his work on the Graminem. 
Jules Mahyer Prize to R. Echevin, for his work on 
pant physiology. Lonchampt Prize to J. Lavollay, 
or his work on the biochemistry 
Honry Wilde Priso to IL, Hulubel, Yor hie dacorery 
of elament 87, belonging to the series of alkali metals. 
Caméré Prise to Prof. L. Grelot, for his contribu- 
a e e a ee 
otal and remforoed concrete Gustave Roux 
Prize to Prof. H. Vigreux, for his work “Le soufilage 
du verre dans les laboratoires scientifiques et m- 
dustriels’’. Thorlet Prize, not awarded. Albert Ie 
le Monaco Prise to Prof. A. Denjoy, for the whole 
of his mathematical work. Marquet Prize to Prof. 
R. Bricard, for his work in geometry. Général 
Muteau Prize to Prof. ee eee Se 
Alectricity, principally apparatus lie has devised, 
PESE SE art a in national defence, and 
‘or progress made in high igion measurements. 

Prix des Grandes Laplace Prize to R. 
ison. L.-E. Rivot Prize between R. Loison (750 

) L. Boucheny (500 francs), A. Pages (750 
œ) and P. Olos (500 francs). 
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GENERAL FUNDS FOR SCIENTIFIC RESEARCHES 


Trémont Foundation to Mme. L. Nouvel, for her work 
“Contribution à l'étude de la mue, de la croissance 
et de la régénération chez lea Orustacéds Natantia”. 

Gegner Foundation to M. Aubert, for his researches 
on internal combustion motors. 

Jéréms Pont Foundation to Prof. J. Pérés, for his 
work on the mechanics of fluids. 

Hirn Foundation to Prof. H. Chrétien, for his 
researches on optical instruments. 

Henri Beoquerel Foundation to Prof. P. Delens, for 
his work on analysis and geometry. 

Lovtreuil Foundation (total grants, 117,500 franca). 

Researches on set problems. 8,000 franca to Mile. 
F. Bloch, for work on cutaneous tuberculosis; 2,000 
franca to A. Brizard and R. Florio, for researchas on 
dermatoses of the horse and of the dog ; 7,500 france 
to D. Chalonge, D. Barbier and A. Arnulf, for work 
at the international scientific station at the Jung- 
fraujoch ; 6,000 france to Prof. L. Daniel, for work 
on the pedigree culture of the Jerusalem artichoke ; 
8,000 france to Prof. R. Dubrisay, for studies of the 
action of sulphur on different metals, and notably 
silver; 5,000 france to A. F. de t, for work 
on the Dinosaurs of the south of France ; 2,000 france 
to Prof. A. Métral, for work on the improvement of 
output of heat engines by the transformation into re- 
active energy of the potential and kinetic energy of 
the exhaust gases ; 5,000 france to Prof. M. Pierre, for 
researches on the regulatory mechanism of calesmia 
sad of Ghosphateria in the damegtio animal. 

Researches to be carried out in France Overseas. 
8,000 francs to A. Lasserre, for work on terrestrial 
magnetism in Algeria and the Algerian Far South, 

Purchase of laboratory material. 4,000 france 
to Prof. F. Diénert, for apparatus for utilizing 
geophysical methods for the study of subterranean 
currents ; 5,000 france to Prof. P. Fleury, for a Moll 
double thermo-converter, for the study of the 
photometry of incandescent lampes fed with alternat- 
mg current; 3,000 france to Prof. P. Frémy, for a 
photomiorographio apparatus ; 8,000 france to Prof. 

Lamare, for a precision balance ; 2,000 france to 
Prof. J. Lefèvre, for microphotography material ; 
10,000 francs to Prof. E. Marchoux, as a contribution 
towards a Feussner spectrograph installed at the 
Pasteur Institute; 9,000 france to P. Teilhard de 
Chardin, as a contribution towards the equipment of 
his laboratory for advanced studies in human 
palwontology. 

Libraries. 7,000 franca to the National Veterinary 
School of Alfort, for the purchase of periodicals ; 
7,000 francs to the National Vetermary School of 
Lyons, for the purchase of books and foreign period- 
icals ; 2,000 france to the National Veterinary School 
of Toulouse, for the of books and scientiflo 
publications ; 2,000 france to the National Agronomio 
Institute, for the acquisition of foreign periodicals. 

Publications. 8,000 france to the Comité de 
physique du globe des colonies, as a contribution to 
the publication of the Annales ds igus du Globe 
de la France d'Outre-Mer ; 3,000 franca to P. Ohaban- 
aud, for the publication and illustration of works on 
the morphol of non-symmetvric teleosteans ; 3,000 
france to Q. Guilbert, for printing a work entitled 
“L’Orage, sa genèse, sea mystères, sa i H 
8,000 francs to Prof. P. Lemoine, to assist in the 
publication of s geological study of Mauritius. 

Mme. Victor Noury Foundation (four prises of 
2,500 france each): A. Lenoble, for his researches on 


the chronological succession af the voloanic eruptions 
Medagaasas the ake. of the’ cosildes of the 
east side and his discovery of i ing I 
Cristallophyllian of the island ; . A. Luquet, for 
his biogeographical work and perticulatty for that 
concerning the Central Massif; E. Thellier, for his 
work on the ization of clays and of burnt 


Balachowsky, for his work on 
logy, and m i for his book ‘Les Insectes 
nuisibles aux Plantes cultivées’’, published in ool- 


Morocco and Madagascar ; 
Chermexon, for his work on the Cyperaces:and the 
flora of Madagascar. 

Vilema Foundation : 12,000 francs to L. Blaring- 
hem, for the installation at tbe Gaston Allard 
Arboretum, at Angers, of an exact electrically heated 
bed ; 14,000 france to Mile. G. Cousin, for the purchases 
of stoves; 10,000 francs to G. Deflandre, for the 
purchase of microscope, objectives ; 12,500 francs 
to Prof. L. Dunoyer, for the ileal of a Ribaud 
optical micropyrometer ; 5,500 to E. Eeclangon, 
for the construction of a double clock with two 


P time ; 
15,000 francs to Prof. H. Guillon, for perfecting 
an apparatus for the measurement of high tem- 
peratures of gases by the method of aspiration 
pyrometry; 10,000 francs to O. Harnist, for his 
projected researches on the manufacture of sulphuric 
acid from gypsum; 10,000 france to the Institut 
Marey, for researches on the ultra-rapid omemato- 
graphy and oscillographic recording of the nerve 
inftux ; 25,000 franca to P. Lejay, director of the 
Observatory of Zi-Ka-Wei, for his researches an the 
application of the inverted electrical um to the 
precise determination of the inclination of the axes 
of astronomical instruments; 10,000 france to Prof. 
M. Machebeuf, for his researches on the chemical 
agar re o en T 15,000 france to R. Martin, 
‘or perfecting thermochemical material intended for 
the determination of the quantity of resulting 
from the chief combustions and reactions utilized m m- 
dustry ; 8,000 france to A. Peyron, for his experimental 
and comparative studies of the pathology of tumours ; 
20,000 france to A. Savornin, for the purchase of an in- 
clination needle for absolute tic measurements ; 


SPECIAL FOUNDATIONS 
Lannelongue Foundation to Mme. G. Cusco; 
Girbal-Baral Foundation (10,000 francs each) to F. 
Marty and F. Roger; D’Aumale Prizes (5,000 franca 
each) to the widow of O. Gravier and the daughter 
of the late C. Flahault. 
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Samuel Cunard and Robert Napier 

Tas long connexion of Robert Napier with ‘the 
_ Cunard Steamship Company, for which he built 
eighteen trans-Atlantic I with two 
‘letters, one written by Samuel on February 
25, 1839, and the other, Napier’s reply written three 
agents Cunard said, “I shall require one or two 
steamboats of 300 horse and about 800 tons. 
I am told that Mesars. O ee ee 
respectable builders and likely to Be enabled to 
any engagement that may enter into.” In his reply 
to Cunard’s agente, Napier said, referring to the price, 
“I bave done them as low as £35 per ton of total 
measurement of the vessel, and I have got above 
£50 per ton for some others. I may, however, state 
that good vessels, warranted to stand any inspection 
and give entire satisfaction both as to the vessel and 
machinery, cannot be done for leas than from 240 to 
£42 per ton—this for the vessel ready for sea, with 
cabins, sails, rigging, anchors, cables, etc. . . .” 
After further negotiations a contract was 
for the construction of the four oe asa: 
Britannia, Oaledonia and Columbia. The Britannia, 
1,150 tons, 420 horse-power, was: the first finished, 
and ahe sailed on her maiden voyage from Liverpool 
to Boston, July 4, 1840. 


University College, London 


Tum annual meeting of the p 
sity College was held on February 27, 1839. 


roprietors of Univer- 
The 


chief io handled in the report of the Council, said 
the of March 2, was the regulations of 
the University ing with the in arts. From 
the it added, "we learn that the Exhibitions 


offi by the Government as a reward for pro- 
ficiency in passing the matriculation examination have 
been divided between studenta of University College 
and ng oe Among the novelties announced 
were the class for schoolmasters, the olass for civil 
engineers and the school for ical chemistry ; the 
erection of a spacious building for the practice of 
anatomy, and the fitting up of a large room as a 
library for medical studenta. In 1887—38 there were 
497 students in medicine, 142 in arta and 387 boys in 
the Junior School. 


Prof. W. T. Brande as a Lecturer 


Ox March 1, 1839, Faraday’s colleague at the Royal 
Institution, Prof. William Thomas Brande (1788- 
1866), gave a lecture on steel, a report of which 
a in the Mechanics’ Magazins of March 16, 
1889. The report concluded with saying, “No one 
will question the great ability of Mr. Brande as a 
lecturer, but we could almost indulge the wicked wish 
of being able to tamper with, and manœuvre a little, 
the progress of the clock in order to see the good 
effecp for once of surprising him out of the extreme 
deliberateness of his delivery. . . . Unfortunately, 
also he does not think it to raise his voice 
higher than in common conversation, but though his 
enunciation is so beautifully distinct, that with 
listening attention, he may be beard in most parte 
of the theatre, yet the continued effect to give such 
attention, especially at this time of the year, when 
everybody thinks it his duty to cough, soon becames 
very fatiguing, and at last so painful as quite tp 
mar the pleasure of hearing him lecture.” 3 
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Societies and Academies 
Edinburgh 
Royal Society of Edinburgh, February 6. 

P. A. M. Dmao: The relation between mathe- 
matics and physics (Address). In setting up a theory 
of natural phenomena, one strives in the first place 
for simplicity ; but it seems that mathematical beauty 
18 really & more important quality than simplicity. 
It is diffloult to put any limitation on the extent to 
which mathematics applies to the description of the 
universe, and one gs Te to thinle thing ie nant apply 
to everything. In such a complete scheme one could 
soaroely simplicity, but one may well have 
beauty. discussion of these questions is much 
influenced by modern advances in quantum mechanics 
ahd in cosmological theory. 

R. A. Ross and T. R. TANNAHCIL: Lunar atmo- 
spheric pressure variations at . The Glasgow 
barograph records of 1868-1912 have been examined 
for the rmination of the lunar atmospheric tide at 
Glasgow. It is found that on barometrically quiet 
days there existes a local lunar variation, mainly 
diurnal in character, not predicted by theory. The 
diurnal component appears to increase progressively 
with quietness of day. Removal of this variation 
results in a probable value of the normal tunar tide of : 

0:0110 sin (26 + 60°) millibar, 
0 being reckoned from upper lunar transit. 


Pari 
Academy of Sciences (O.R., 208, 237-812, 
Jan. 28, 1989).* 

L. Domanam: Stability of manganio sulphate in 
aqueous solutions of sulphuric acid. 

Mires. M. Mowragns and Y. ISAMBERT: Action 
of ethylmagnesium bromide on butyric ethylanilide. 

P. GRAMMATIOAKIB : reactions observed 
in the course of the condensation of organo-mag- 
nesium with phenylhydraxones. 

L. Patreay, S. Saspray viel A HALARE $ Prepara- 
tion of some alcoxy- and arylalooxyethanols and 

igher homol ; 

. A. DB La Rọa: Contribution to the minera- 
logical study of the coast of French Somaliland. 

A, Mioner-Litvy and J. Wyant: Synthesis of 
orthose and of albite by pneumatolysis with the aid 
of explosives. 

E. Duscuin and A. Davvinirae: Origin of life. 

P. DananaRp: The alga Vaucheria observed in 
the region of the south-weet [of France], and a new 
species of this us, 

G. Lawss : Variations of the osmotic pressure of 
tissue sugar of Fravinus excelsior L. and of some 
other plants in the course of artificial haymaking. 

J. Larve: Similarity of the cytological effec 
axerted by phenylurethane and colchicine on planta. 

J. Comampon and P. DE FonaRuns : tion 
and mode of action of traps of shih Sek soa for 
nematodes; investigations by the aid of micro- 
manipulation and cinematography. 

R. Grmarp: A case of evolution of Hypoderma 
bovis De Geer on the horse. 

M. Pirre: Conditions of preparation, at low 
amperatures, of crystalline Gay honodlobe 

. MoURIQUAND : Resistance to avitaminosis. 


(*Oonttemed from p. 307) 
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Cracow 


Polish Academy of Sciences and Letters (C.R., Classe 
Sos. Math. et Nai., Jan. 9, 1938). 


W. Farappmre: Attempt at a stratigraphy of the 
Miocene of Poland, based on the molluscan fauna (2). 

F. Rocoxmsxr: (1) Chlorophyll and the caro- 
tinoids of some marine alge (from the Gulf of Naples). 
Oarotinoids are present in relatively large quantities 
in brown and green alge, but in small quantities in 
red alge. Chlorophyll is low in brown and red alge, 
while in certain green algm the quantity is greater 
than in many land planta. (2) Chlorophyll in the 
digestion of larve of certain idoptera. Gravi- 
metric estimation of the chlorophyll in the excrement 
of oertain Lepidoptera shows that it is present in 
considerable quantity and unaltered in form. 

W. Swoarry: Blood vessels in the ventral fins of 
certain teleosteans. 

A. Kozzowsxr: Researches on the summer egge 
of aphids. Synchronous and heterochronous seg- 
mentation are found in these: tio eggs 
up to the sixth division. During the seventh division 
and later, synchronous division of all the cella was 
never observed. 


Dublin 
Royal Irish Academy 


R. Lioyp Prazewe: A further contribution to 
the flora of Ireland. This is an epitome of recent 
advances in our knowledge of the flora of Ireland, so 
far as the higher plants are concerned, and forms a 
supplement to the census of the Irish flora which 
was given in “The Botanist in Ireland” published 
in 1934. 


Tokyo 
Imperial Academy (Proo., 14, No. 10, 859-397 ; 1988), 


K6eaxu Yosma, Yuxio Mmavuna and Smo 
Kaxouranr: Integral operator with bounded kernel. 

Kôsaxu Yosma: Operator-theoretical treatment 
of Markoff’s ; 

Masao Drove: Process of constructing the solu- 
tion to Dirichlet’s problem. j 

Kurm Suzox, Masaaki HoRvmAaTA and Gord 
Kurorwa: Photographic observations of new vari- 
ables and some known variables in Oygni. With the 
10-cm. triplet camera attached to the 20-cm. re- 
fractor at the Tokyo Science Museum, 125 photo- 
graphs were taken around a and 7 Oygni. 

Koy Hipaxa: (1) Horizontal oscillations of bay 
water induced by tidal currents. (2) Free oscillation 
of water in an oval basin. 

Snôsnmô Hanzawa : Studies on the foraminiferal 
fauna found in the bore cores from the deep well in 
Kita-Daité-Zima (North Borodino Island). The 
following characteristics were examined: (a) litho- 
logical character of the bore cores; (b) organic con- 
tenta and the state of preservation of fossils; (e) 
distribution of the foraminiferal fauna in the bore 
core and their stratigraphioal ranges ; geological ages 
of the bore cores. 

Tornanosuxm SUGIORA: A list of chromosome 
numbers in angiospermous plants. (5). Species from 
eighteen families are given. 

Tox1-o Yawamota: Distribution of temperature 
constants in Orystas latipes. 

Smico Fumaoxa AND Norrrox Sarro: Study of 
lymph. 
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Forthcoming Events 


[Meetings marked with an asterisk are open to the publio.] 


on March 6 and 13).* 


Tuesday, February 28 
UNIVERSITY Lowpon, at 5.158.—Dr. W. E. 
Swinton: ‘The Use of Museums. (4) Naturel History 
in Museums’’.* 
(ab the Royal “of 


Factors of Mortality”.* 

Gama Cottman, at 6.—A. R. Hmks, F.R.S. : ‘Different 
Kinds of Nebuls” (Gresham Lectures on ‘Astronopny. 
Succeeding lectures on March l, 2 and 8)*. 

RoraL Puoroararnio Socmery (Scmmrurio asp Teon- 
NICAL GROUP), at 7.—Annual General Meeting. 


Wednesday, March 1 


INSTITUTION oF ELECTRICAL Enaoumns (Wireless Bection). 
Byres ce pora on “Direction Fmders” presented 
by 


Tr N 
Curmicat Soonrry (at the Imperial College 
and : Technol ), ab 5.80. 
technique iñ edema: args ea i 
Prof. M. 


Heilbron, F.R.S. - 
Friday, March 3 
Boomer: oF Poseid: Atirtars amh ODOB ATITEA 
Cumasrs (ab tho Institute of 30 Russell 
W.0.1), at 5.—Annual General 
Henry Dale, F.R.S. : “Biological Standardisation”. 
Univarnarry CorLecm, Lompom, at 5.15—K. de B. 
Codrmgton: ‘The Use of Muscums. (5) Museums, 
Past and Future”.* 
GEOLOGISTS’ ASSOCIATION (at University College, London), 
General 


at 7.30.—Annual 
“a Short History of 


Prof. H. L. Hawkins, F.R.B. : 
Boa-Urohins”. 

Rora Inerrromox, at 9.—8ır William Bragg, O.M., 

F.R.B.: “Liqud Films”. 





Appointments Vacant 


ATFLIGATIONE aro invited for the following appointments, on or 
before the dates mentsoned : 


eeun aeneae È 


THEE OF THLBOOMMUMICATIONS PHrmos in Woolwich 
Polyteohnio, Ee The Becretary Ciaran 3). 

HMD oF THB DEPARTIINT oF CHEWISTRY in Bradford Technical 
Ooiinge -The Director of Bduentin, Town Hal, Bradford (Maren 4) 
Asgetawr Maruzitser in Marine Laboratory = ha 
sede gg’ Miao) ak bgioal Asecotaiion, 188 

Street, , OR Cierch 6). 

JUNIOR OFTE in the External 


Beeroti Gb En the Matriculation and 
U: of Tondon W aa E sO 
ÀBSINTANT CIVIL Hranms in tho Ciril 
pimant of the Admialiy Tae Ovi Hngineer Admiralty, 
' AMAINTAN? INETRUOTOR IN Jorenrmmznore in a new trade school In 
Hoag Eee Tne Crown Agents forthe Colonien, 4 Milibank, London, 
Tmaunox OTOH to, the Council of Soolal Service— 
THe Dinbotor, 17 Ellison Place ewoastle-upon-Tyne. 
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Reports and other Publications 


(not included in the monthly Beebe Supplement) 


sega cation. of “Laminaon ;iaomon, 3 bone 
PyTanose. D7 Vimont Pp. 59-68. (Dubhn : 
and Oo. L London end Norgete, T17) 


for the Lake District. Pp, 365 4 plates. (Ambleside : 
Distnet. [301 


__Ualveratty of Lends `. Departroenh of Oe Foal 
Report of the Livesey Profemsor (John W. Oobb 
fot the Bessiow i937 Se ie” Cnet: The Untversity.) [30 
Report of the Xie Voterinary Conference, 15th—18th 
August 1988. Pp. eybridge: Imperial Bureau of Antmal 
Health.) 5s. (811 
Btonyhurst bsearvatory. ot and Soler ` 
Dreotor, Rev. 
College.) (13 


B Mo. 560, VoL History 
of the Lake Rudolf Basin, Oolony. By Dr. V. 2. Pp. 
of lh piata 20-32. i ai = 


Departmen of Industrial Researoh. Report for 
the ee 197 5. (Om 08.) ar (London : HM, 


Other Countries 
sats of Ue Pran Bulletin of League of Nations tose The 
io. b) and Toe oe Nado; London : George 

a One Lady oe Bs. Ode 
Sot Sama A : Paing and 
BRW ugni Bp ala6 10 pat. (Wakinga, D.O. Gover: 


oe Pariet Pp. Sonne 
Government of 
à Teorio and phic O 
mado at (8) and in the 
Year 1936, of Dr. and Dr eee Pa 
Pp, xix + ATO B43 + 04+D11+6 plates 
of Publicatéons.) 11 rupees; 178. 
Report of the Secretary of the 
Repart of the Hixecuttve of the of for 
Your ended June 30, 1938. 3490.) Pp. wuit+117. (Wash- 
mgton, D.0.: Government Office.) [ 
Renmelast Polytechnic The Value of 
gs conn Tear nate E W. Pp. 12 
56: asa H. 8. Van Klooster. 
Pp. 20. (Troy, N.Y. Honasoiast Palytachnie TAHETA) We 
Ontalogne of Foreign Books in the T ò Imperial U. 
See 1 Yky>: Tv3 Impera 
E fetes of indian Cat, Miscellansous 
‘age stg or abaa of Indian Catto Foods and the 
Animals. By Dr. x K O0. Pp 39. (Delhi: Manger een 


fom) 7 annas ; 
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The Spens Report and Technical Education 


HEN the report of the Board of Education’s 
Consultative Committee‘on the Education 
of the Adolescent (afterwards known as the Hadow 
Report) was noticed in these columns (NATURA, 
Feb. 5, 1927), we recorded our regret that the 
position and importance of the junior technical 
school -had not received adequate treatment. 
No such charge can be made against the Com- 
mittee’s recent report, now already widely known 
as the Spens report (see also Natura of January 
21, p. 103, and February 18, p. 259, and p. 363 
of this issue). 

An outstanding recommendation is that there 
be established a new type of higher school of 
technical character quite distinct from the tradi- 
tional academic grammar school, and as a first 
step towards that end “a number of existing 
junior technical schools oriented towards the 
engineering and building industries and any other 
technical schools which may develop training of such 
a character as (a) to provide a good intellectual digoi- 
pline altogether apart from ite technical value, and 
(5) to have a technical value in relation not to one 
partioular oocupation but to & group of occupations 
should be converted into technical high schools”’. 

It is the intention of the Committee that these 
schools shall be accorded, in every respect, equality 
of status with schools of the grammar school type. 
Clearly, if that intention is to be carried out, there 
must be equality in respect of the age of entry. 
Hitherto the age of entry into the junior technical 
school has been thirteen plus. That has meant 
that, since the secondary (grammar) schools re- 
cruited at the age of eleven, they have had the 
opportunity of taking the cream of the pupils 
;before the junior technical school could have 


Šta chance of selection. . If the Commitiee’s 
l 
ł 
}. 


recommendation be accepted, that grievance will be 
removed, for it has agreed “that pupils should be 
recruited for technical high schools at the age of 
11 plus by means of the general selective examina- 
tion by which pupils are at present recruited for 
the grammar schools”. 

That does not mean, however, that at the age 
of eleven years the curriculum will be what is 
called ‘vocational’. Nor does it mean that, at any 
time during the course, it will be ‘vocational’ in 
its narrowest sense. Indeed, the Committee has 
been careful to guard in advance against the charge 
that its views may involve “the danger of pre- 
mature specialization of a vocational character’. 
It is pointed out, and in our view rightly, that 
much of the fear of vocationslism has arisen 
through misunderstanding and failure to define the 
term and to face the facts of educational develop- 
ment. The Committee underlines a point which 
had been made more than once in these columns : 
that, “in any subject worthy of inckugion in a school 
curriculum, it should be possible to lead the pupil 
to look beyond the immediate processes in which 
he is engaged to a wider human and social baok- 
ground” ; and if that be not the path towards a 
really liberal and humane education, we confess 
that our own views stand in need of considerable 
revision. With that, and all its implications in 
mind, the Committee has’ recommended that the 
curriculum for pupils between the ages of eleven 
plus and thirteen plus in technical high schools 
should be broadly of the same character as the 
curriculum in other types of secondary schools of 
equal status. For pupils above the age of thirteen 
years the curriculum “‘should: be designed go as to 
provide a liberal education with science and its 
applications as the core and inspiration”. 


350 


Let there be no mistake : in making these 
recommendations the Committee has in mind 
certain junior technical schools and those alone. 
There are, under the general heading of schools 
providing technical education, trade schools, junior 
commercial schools, junior art departments and 
home training schools for girls. But, for reasons 
which the Committee examines with some care, 
and with which there will be a large measure of 
agreement, it is not prepared to say that such 
schools ahall become technical high schools. 

It may be, of course, that, just as some pupils 
after two years in a grammar school may be 
recognized as those who would gain the greatest 
educational benefit in a technical high school, 
there will be pupils of the latter who will be 
recognized as those who will profit most from the 
education of the grammar school. No system of 
education can be allowed to develop rigidity with- 
out diminution of its full possibilities. We are glad, 
therefore, to note that the Committee has recom- 
mended that there should be close relations be- 
tween grammar schools and technical high schools, 
“go that the opportunity of transfer at about 
the age of 18 should exist for those pupils whose 
later development would be better suited by an 
alternative form of education’. 

Equality of status is further emphasized by a 
suggestion that the fees for technical high schools 
should be the same as those in grammar schools 
in the same administrative area. While fees exist, 
we believe that is a wise suggestion. We need not 
here go into the reasons for that belief. It is 
sufficient to say that there are still people who 
believe (and they are not altogether to be blamed) 
that the cost of an artiole is the truest indication 
of ita value. 

Hitherto, the junior technical school has perhaps 
owed a much larger measure of ita success than is 
usually realized to its freedom from examinations. 
But, if equality is to be ensured, the present valu e 
placed by some upon the School Leaving Certificate 
is not to be neglected. In connexion with that 
certificate the Committee has expressed itself in 
terms discussed in Natur of February 18. While, 
however, the Committee recommends that technical 
high schools should have some kind of school leaving 
certificate which will have general currency and 
bring before parenta, employers and the publio 
generally the fact that these schools are of equal 
status with the grammar schools, it guards, and 
very wisely in our view, against the imposition 
of a rigid external examination. Accordingly it 


NATURE 


MARCH 4, 1939, Vor. 143 


suggests an examination similar to the national 
certificate examinations, which have worked so 
well in senior technical colleges and which permit 
of internal examination with external assessment. 

No one would deny that, if the fullest benefit is 
to be derived from the new technical high schools, 
their value should be made clear to all. “We 
find,” says the report, “that there is much ignor- 
anoe and misunderstanding of the aims, scope and 
work of the technical schools.” e modern way 
of treating a defect of that kind is the way of 
publicity. The Committee does not shrink from 
that. “We think that education authorities might 
be well advised to give greater publicity to the 
aims and character of their technical schools, both 
to industry and to the general public. We have 
already indicated one or two reasons why the 
general publio should know and appreciate more 
the work of these technical schools ; but there is at 
least one excellent reason for directing towards 
them the keener attention of industry.” 

That reason involves the question of apprentioe- 
ship, and we agree with the Committee that this 
should receive the immediate and earnest oon- 
sideration of industry. The conditions of appren- 
ticeship should be re-examined if only because 
there appeara to be no uniformity of practice. 
Some firms will not accept a boy after the age of 
sixteen years. Some will do so, but insist that his 
apprenticeship should not end until five years after 
the date of his entry. Others will accept after 
sixteen years of age and will remit a period 
equivalent to that between the date of his sixteenth 
birthday and the date of his acceptance into 
industry. Others, still, will remit one year of 
apprenticeship to a boy who has satisfactorily 
completed a three-year course at an approved 
technical school. That, surely, is a position which 
needs alteration, and we feel with the Committee 
that it should be considered by employers’ associa- 
tions and by trade unions in order that a definite 
pronouncement of policy should be made. We do 
not think the Committee exaggerates when it says 
“a wise industrialist will be prepared and even 
eager to take as apprentices boys who have oom- 
pleted a technical school course at the age of 16 
plus and should at least grant remission of that 
period between the sixteenth birthday and the 
date of actual commencement of apprenticeship, so 
that in all cases the apprenticeship would be 
completed on the twenty-first birthday.” 

It will be observed that, throughout what we : 
have said, there have been no recommendations } 

j 
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affecting the senior technical colleges. That is to 
be expected, because the senior colleges did not 
come within the Committee’s terms of reference. 
It may be noted here that the new technical high 
schools will, where possible, be housed in, and be 
departments of, technical colleges. ‘The head 
master of the school will be tHe head of that 
department. Even where the school cannot be 
housed in the college, it is recommended that “its 
buildings should be linked with buildings of 
the college in order to facilitate participation in 
equipment and staff”. The school, however, should 
have its own sub-committee of governors to whom 
the head master should have direct soceas. 

We welcome the Committes’s suggestion of the 


new technical high school not only because it is . 


needed as part of a unified system of secondary 
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education, but also because it recognizes the liberal 
quality inherent in technical education, and, in 
doing so, it faces what it has itself called the facta 
of educational development. It recognizes the 
efforta which are being made to evolve a new type 
of secondary school ‘providing a Hberal education, 
based on a more realistic and scientific curriculum 
than that of a grammar school”, and in doing so 
it underlines a point which we have made more 
than once in these columns: that culture is not 
necessarily an unchanging quality, but something 
which may change with the progreas of mankind. 
Perhaps, then, it is not too great an exaggeration 
to say that, behind the apparently sombre and 
shapeless civilisation which we are making, there 
lies the possibility of a nobler culture than has yet 
been known. 


Some Seventeenth Century Astronomers 


Hevelius, Flamsteed and Halley: 

Three Contemporary Astronomers and their Mutual 
Relations. By Eugene Fairfield MacPike. Pp. 
ix+140+4 plates. (London: Taylor and Francis, 
Ltd., 1937.) 129. 6d. net. 


N this book the editor of the ‘Correspondence 
and Papers of Edmond Halley” has brought 
together brief, straightforward lives of the three 
great astronomers named in the title; a separate 
consideration of their commerce together and 
mutual relations; and, in appendixes, several 
documents and letters concerning them, chiefly 
Hevelius. Where the pieces are in Latin a tranals- 
tion has in some, but not in all, cases been furnished 
by the pen of Mr. A. H. White. 

This method of assembling the information set 
before the reader is not without its disadvantages, 
for it is bound to lead to either gaps or repetitions. 
Thus, in the life of Halley, only passing reference is 
made to the extremely important visit to Hevelius, 
when Halley tested telescopio sights against the 
open sights always used by the Danzig astronomer. 
This matter is dealt with at length in the jomt 
consideration of the three astronomers, while the 
matter of the piracy, or call it what you will, of 
Flamsteed’s observations is considered, with con- 
siderable repetition, in both the separate and 
the joint life. ‘The book is, perhaps, rather a 
collection of valuable notes than balanced 
biography. 

ı In his preface, the author refers to a manu- 
script autobiography of Flamsteed, preserved at 


} 
t 
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Greenwich, which he has used. This may acoount 
for the uneven style of the life, which is a mixture of 
the modern idiom and typical seventeenth century 
phrases, taken, we hazard, unchanged from the 


“source, such as, for example, the following : 


“. . . lent him Sacrobosco’s Spheres, in Latin, a 
work which, being perfectly suited to the natural 
turn of his genius, he perused with uncommon 
satisfaction” , and elsewhere we find “‘dioptriœ” and 
“Sir Clowdisley Shovell” used in the ordinary text. 
The life of Halley is much fuller than the others, 
in acoord with the suthor’s special interest. The 
quarrel between Fiamsteed and Halley is discussed 
at some length, and put down to Flamsteed’s 
jealousy, as in a sense it may have been, but 
Flamsteed was a man who had suffered many 
genuine wrongs, who had spent his scanty private 
means and all his energies freely in the service of 
astronomy and who had “endured long and painful 
distempers’”. Perhaps he was jealous of the genial, 
social, worldly and successful Halley, who must 
certainly have been a very much more entertaining 
companion, but it is a jealousy that may excite 
our pity rather than our goorn. 

The book is of great interest to those concerned 
not only with the astronomers themselves but also 
with Hooke, for it was Hooke who in his ‘‘Animad- 
versions on the first part of the Machina Coelestis” 
first insisted on the advantages of telescopic sights 
over open sights, and clearly explained the nature 
of optical resolution. The tests which Halley 
carried out at Danzig with telescopio sights and 
with the instraments of Hevelims frequently come 
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up for mention, and they are described at some 
length, with quotations from Halley’s letter, in the 
part which deals with the mutual relations of the 
astronomers. Halley was surprised at the agreement 
which Hevelius could obtain with two different 
instruments, and implies that angles could be 
accurately measured to within five seconds with 
open sights, which seems astounding. He left a 
testimonial letter with Hevelius which exists in 
Olhoff’s scarce collection, but is, unfortunately, 
not reprinted here. We could wish that these testa, 
and the whole question of the acouracy obtainable 
`with the best open-sight instruments, might be 
discussed in more detail by a practical observer. 
That Halley could not do better with his telescopic 
sextant may have been due to a mechanical, as 
against an optical, inferiority of his instrument. 
Halley himself, in spite of his favourable opinion 
of the observations of Hevelius, soon rallied, with 
the rest of the learned world, to Hooke’s opinion, 
for while the Danzig visit took place in 1679, we 
find him writing to William Molyneux in 1686, 
“The controversy between Mr. Hevelius and Mr. 
Hook, as you very well observe does, as Hevelius 
manages the matter, affect all those observers that 
use Telescope sights, and myself in particular, and 
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it is our common oonoern to vindicate the truth 
from the aspersions of an old peevish gentleman, 
who would not have it believed that it is possible 
to do better than he has done”. This kind of change 
of tone must be taken into acoount in considering 
Flamsteed’s estimate of the character of Halley. 
Flamsteed, writing at about the same time, with 
the same views, does himself credit with the 
following generous sentiment: “Nor doe I find 
myselfe so far concerned in his writings as that I 
can thinke myselfe obliged to d up in their 
defence at this time, hee [Hevelius] is very old, has 
obliged the World much by his labors, has taken 
a vast deal of paines and been at great cost to 
publish them, hee has suffered much of late and it 
would look like a piece of Inhumanity to vex him 
with an examination of his workes, under these 
circumstances”. 

Mr. MacPike’s book is beautified with some 
excellent portraits, including one of Elisabeth 
Hevelius, surely the first recorded woman as- 
tronomer, the forerunner of Caroline Herschel and 
80 many other illustrious ladies. It has an excellent 
index of names, and deserves a place on the shelves 
of students of the seventeenth century. 

E. N. pac. A. 


Wild Flowers of Attica 


Wild Flowers of Attica 

By the late Shirley Clifford Atchley. Prepared for 
publication by Dr. W. B. Turrill. Pp. xix +60 +422 
plates. (Oxford: Clarendon Press; London: 
Oxford University Press, 1938.) 258. net. 


Me SHIRLEY ATCHLEY, long a member 

of the British Legation at Athens, was a 
man who published nothing, but enjoyed a 
scholar’s reputation among men of learning. For 
he knew the paths and the by-paths, the beaten 
and unbeaten tracks of Greece as no one else did 
and probably no other man had ever done; and 
his knowledge was so great as to become almost 
legendary of the language and its dialects, the folk- 
lore and not least the fleld-botany, both of the 
mainland and of the islands. He dreamed of the 
books he should write someday ; he even planned 
one on the vernacular names of the Greek planta, 
but nothing came of it. But he kept on sending 
plants, rare and common, to Kew until he built 
up a great herbarium, and the more his reputation 
grew the more kindly and good-humouredly did 
he answer the countless questions which men were 
wont to ask him. 

The pretty book before us, based on his own 


scanty notes and subscribed for as a keepsake by 
his friends, will so far serve ita purpose, and keep 
in remembrance a learned, lovable and sweet- 
natured man. It is enriched and beautified by 
coloured drawings of some seventy or eighty 
flowering plants, the work of the author’s friend 
and doubtless kindred spirit, Mr. W. O. Everett 
of Athens. There has been little or no selection 
here, for many of the plants figured are common 
familiar things ; we feel even a little surprised to 
see Cheiranthus Oheiri, Smilax aspera, Marrubium 
vulgare and Vinca major, all faithfully portrayed. 
But after all, the book itself is no catalogue of 
rarities, and these common things do help some- 
how among the rest to suggest or recall the flower- 
carpet of Hellenic spring. The drawings are 
interesting in another way ; for they look like the 
work of some old sixteenth-century herbalist, 
Brunfels perhaps, who knew little and cared nothing 
about the structure of the flower or even the 
precise outline of a leaf, but just gathered his plant, 
flowering or seeding, withered or green, and drew 
it exactly as it came. The mandrake on the 
frontispiece is a perfect drawing of ite kind, and 
startlingly like this famous plant as one meets it 
growing by the wayside. 
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Beautiful as the book is, it saddens one to think 
how little is saved, how much is lost, of all the 
author’s learning. There is little or nothing new 
or even strange to botanists and scholars in all 
these brief and sketchy annotations: even the 
vernacular names are few, and look odd in plain 
typography. Save only that a few are noted as 
Cretan names, there is nothing to show for what 
Atchley could alone have given us and what we 
should have so gfatefully received, an account of 
the local plant names in provincial and insular 
Greece. The ancient name of ‘mandragéras’ still 
survives, says Atohley; but I should like to know 
whether he had ever heard it called "yop’yo vd 
as Unger found it many years ago. Of the forty 
or more Greek verbascums, only one is figured ; 
we are merely told that “in various parts of Greece 


An Italian 


La psychologie expérimentale en italie (Ecole 
de Milan) 

Par Dr. A. Manoil. (Bibliothèque de philosophie 
contemporaine.) Pp. viii+490 +16 plates. (Paris: 
Félix Alcan, 1988.) 80 franos. 


"Tas book might well have been entitled ‘The 

Work of Agustino Gemelli’, founder of the 
Catholic University of Milan and director of ita 
Department of Psychology. As the following 
sketch of his life indicates, Prof. Gemelli is a 
remarkable man; in Dr. Manoil he has found a 
devoted and competent Boswell. After obtaining 
his doctorate at Pavia both in medicine and in 
scienoe, he served for five years from 1898 as 
assistant to the histologist Golgi, carrying out 
research during this period on the hypophysis of 
the brain. But in 1903 he turned aside to theo- 
logical studies and for four years led the life of a 
Franciscan monk. Then hg resumed his scientific 
work, visiting between 1 and 1911 the bio- 
logical and neurological laboratories of Nussbaum 
and Verworn at Bonn and of Edinger at Frankfort. 
[n 1909 he promoted in Italy the neo-scholastio 
movement, which had also been introduced into 
she Catholio University of Louvain, the home of his 
listinguished colleague in experimental psychology, 
Prof. A. Michotte. In 1912 he obtained his doctorate 
in philosophy. Thereupon he began his career as 
an experimentalist psychologist, working in Ger- 
many at the psychological laboratories of Kilpe 
und Krd&pelin and carrying out research at the 
aboratory of Turin under Kiesow. In 1916 he 
vas at Munich studying ‘paychological profiles’ 

reference to occupational selection. On the 
ntry of Italy into the Great War, he joined her 
{ 
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species of Verhascum are used as fish-poisons”, 
and, like some other poisonous planta, are caled 
“phlómos” : nothing more! Now Aristotle talks 
of the plant pAduog as a fish-poison, and Aelian tells 
how it will rid our ponds of frogs ; and Sibthorpe 


. found one of the spurges so used and so called 


in his time ; and Robert Walpole found it used by 
Albanian settlers at Salamis ; and Heldreich found 
mullein and spurge and daphne and dog-mercury 
all called by the same name, and perhaps all used 
in the same way. We may take it for sure and 
certain that Shirley Atchley, and he alone, could . 
have told us,- precisely and adequately, the whole 
story, what species are used of this genus or of 
that, and where, and how—but now the rest is 
silence. 
D’Aroy W. THompson. 


Psychologist 


army first as doctor and priest, later establishing 
the first psycho-physiological laboratory of the 
Italian army, for the study of aviation and the 
selection of airmen. 

With this unique experience, Gemelli founded at 
Milan in 1921 the Catholic University of the 
Sacred Heart, which he provided with a large 
scientific library and with well-equipped biological 
and psychological laboratories. The latter lab- 
oratory he has since directed with remarkable 
energy, efficiency and versatility. For as Dr. 
Manoil rightly says, “there is virtually no field 
in theoretical, experimental or applied psychology 
which Prof. Gemelli has left untouched”. In this 
volume he attempts to describe these manifold 
activities, both before the foundation of the 
Catholic University at Milan and, together with 
those of his oolleagues and students, after its 
foundation. A bibliography of some 175 published 
papers is appended, of which by far the majority 
bear Prof. Gemelli’s name. Some of those which 
are here described, generally in a historical setting, 
are to be found at full length in the six large 
volumes of Contributi from his laboratory which 
have appeared between the years 1925 and 1935. 

The most important of these contributions relate 
to (a) the use of the psyoho-physical method of 
‘equivalents’ in the study of tactual illusions; 
(b) the elaboration, based on new experimental 
data, of a theory of perception; (c) eleotro- 
acoustic investigations of speech; and (d) the 
selection of air-pilots. The book also contains 
shorter chapters describing Prof. Gemelli’s anat- 
omical experiments concerning the peyaho-physio- 
logical factors in emotion, his investigations in 
animal and nase psychology, and his 
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applications of psychology to the problems of 
physical training. Throughout he insists on the 
‘finalistio principle’, the ‘purpose’ in view, which 
directa the ‘synthetic activity’ of the subject. 
Gemelli agrees with Michotte that in perception 
the fundamental and terminal factor is the appre- 
hension of meaning—an intellectual act so closely 
bound up: with the intuitive, sensorial organization 
of the date that they are usually only distinguish- 
able under experimental conditions. Cimemato- 
graphio investigations lead him and his colleagues 
to distinguish four degrees or phases in the 
developing. perception of form and meaning— 
(i) of mere ‘presence’, (ii) of a ‘form’, (iii) of the 
apprehension of meaning, (iv) of identification by 
name. Other investigations are described into 
peroeption- in peripheral and twilight vision, the 
perception of ambiguous profiles, eto. Throughout 
he is far from being a complete adherent to the 
Gestalt school, although he lays great -stress on 
the fanction of the ‘whole’. ` i 
Gemelli’s experiments on speech (conducted with 


Birds of 


A ‘History of Sussex Birds 

By John Walpole-Bond. Vol. 1 (Raven to Eastern 
Great Reed-Warbler). Pp. xix+382+412 plates. 
VoL. 2 (Reed-Warbler to Teal). Pp. vii+884+419 
plates. Vol. 3 (American Blue-winged Teal and 
Red-legged Partridge). Pp. vii+384+422 plates. 
(London: H. F. and G. Witherby, Ltd., 1938.) 
3 vols., £5 5s. net. ' 


OHN WALPOLE-BOND, a distinguished orni- 

thologist_of, many years standing, in this his 
most recent work, in three volume, has had 
the assistance as illustrator of Philip Rickman. 
Between them, author and artist (aided by that 
high standard of book production which is expected 
from the firm of Witherby) have produced a work 
which, it is safe to say, will rank as a standard one 
on Sussex birds. 

The scope of the work can be realized when it is 
stated that more than four hundred bird species 
are dealt with. Of that number 112 nest regularly 
in the county. 

Of the fifty-three coloured plates by Philip Rick- 
man which nobly illustrate the work, the three which 
to some eyes are the most attractive are Montagu’s 
harrier hunting, a shoveler duck and drake, and 
a male black redstart. The ahovelers are portrayed 
with rare delicacy, and the harrier is shown moving 
above his feeding haunts; the graceful and buoyant, 
and yet somewhat furtive flight of the harrier has 
been caught with rare faithfulness by the artist. 


NATURE 


Marcy 4, 1939, vor. 143 


his biologist colleague, Prof. Giuseppina Pastori) are 
based on an analysis of oscillograms, several of 
which are illustrated in fifteen plates. He insists 
that each unit—whether ‘phonem’ (the most 
elementary unit), word or sentence—is a whole ; 
possessing an individuality which, however, is 
widely modifiable. Thus a phonem, especially a 
vowel, will be modified in the oscillogram acoord- 
ing to scoent, ita situation in the word, and the 
nature of ita neighbouring consanants ; the vowel 
is influenced by the syllable, as the syllable is 
influenced by the word, the ‘whole’ being pre- 
existent in regard to the ‘part’ and determined by 
meaning and expression. Yet each phonem has 
a characteristic acoustic structure and an oscillo- 
graphio form which gives it a specific and recog. 
nizable form. : 

These brief accounta must suffice to illustrate 
the broad field and the inevitably variable wort! 
of Prof. Gemelli’s labours. They deserve the 
international attention which they will receive by 
their publication in the present volume. 


Sussex 


The author in the compilation of this great work 
has laboured long and faithfully, and he has many 
interesting records of the birds of the county. He 
tells us that the raven no longer nests in Sussex 
although it still visits the Sussex coast on migration 
The peregrine faloon, fierce pirate of the akies, stil 
nests on the lesa accessible cliffs, the hobby stil 
rears her young in the native woods, and iz 
comparatively recent yeara a pair of Montagu’ 
harriers nested in the county. Mr. Walpole-Bonc 
does not say whether these birds succeeded ir 
hatching their second clutch—the first was taken— 
but presumably he did all in his power to see thai 
these rare-eggs escaped the collector. 

The peregrine is, it is interesting to learn, a birc 
which sometimes nests so near to villages that th: 
rubbish from the dust-bin chute almost sprays th: 
eggs : ' 

The eyrie was—for the sıte has long since crumble 
away, as chalk often will—only some fifteen fee 
down the steep an a | broad bench which cul 
minated in the chute down which the dust-bi 
refuse from the adjoining village was shot once . 
week; and the eggs were habitually laid only a foo 
or two from the chute itself. On this ledge ooul 
always be seen every canceivable sort of rubbisk 
and in 1905 in the eyrie itself, and almost touchin, 
its contents, reposed an oblong strip of cardboarc 
(Vol. I, p. 247.) 

Of the supposed aerial climb of the swift int 
the aky of a summer evening he has something t 
say. It has bean suggested by some ornithologis! 
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that the swifts on occasion spend the night 
in the air, sleeping lightly as they soar at great 
heights above the earth. But Mr. Walpole-Bond, 
from many nocturnal vigils in the Horsham belfry, 
is convinced that swifta do return to roost after 
this evening flight to high altitudes. He has seen 
some of the merry-makers rush home at about 
10 p.m. G.MLT., but all the birds were not home 
until after midnight—that is 1 am. by British 
Summer Time. These valuable observations show 
that the eyesight Of swifta must be extremely good, 
as the bird must make an entry, flying at full 
speed, into ita narrow nesting hollow during the 
darkest hour of the summer night. 

In his chapter on the swift Mr. Walpole-Bond 
mentions the astonishing pertinacity of life in a 
click beetle. The author was handling a juvenile 
swift which in its agitation diagorged a click 
beetle. In two hours the limp, moist ‘corpse’ had 
completely revived, although it had bean caught in 
the mouth of the parent swift and had perhaps been 
carried a considerable distance, and had then been 
given to, and swallowed by, the young swift. 
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Writing of the autumn migration of the swift, 
the author mentions a single swift seen in Sussex 
on October 28, 1906. This calls to the reviewer's 
mind that he and his wife watched for some time 
a pair of swifte flying backwards and forwards 
over the leafless birches at Aviemore on the Spey 
Valley in Inverness-shire, where the river bed is 
700 ft. above the level of the sea, on November 11 
of a recent year. That day was unusually mild, 
yet the Cairngorm Hills were already thickly coated 
with their winter snowfall, and there was severe 
frost a few days before, and again almost immedi- 
ately after, these wandering. swifts were sean. 
Whence they had come, and how they had survived 
the frost was unknown, and we sometimes wondered 
whether their subsequent migration south had been 
snocesefal. 

Tt has of oourse been proved that swifta do on 
oocasion become torpid in their nesting hollows in 
spring if severe weather should catch them after 
their arrival at their nesting haunts, but so far 
as is known, there is no record of their having 
been found in this condition in autumn. B. G. 
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Chemistry of the Brain 
By Dr. Irvine H. Page. Pp. xvii+444. (London: 
Baillitre, Tindall and Cox, 1987.) 34s. 


[Aes in the biochemistry and rik 
of the nervous system is increasingly bein 
taken, not only by purely scientific TEREA e, 
but also by clinicians, peychiatrists and many of 
those who’ come into contact with the abnormal 
manifestations of the nervous system. Dr. Page’s 
book has an appeal to all such workers, and presenta 
a real stimulus to those for whom mental activity— 
normal and otherwise—is associated with the 
dynamio equilibria taking place in the brain. 

The book commences with a brief biography of 
Thudicum, “the founder of brain chemistry”. It 
passes on to a survey of our present knowledge of 
the sterols, the importance of which in the make-up 
of the brain is well known but of the significance 
of which in brain metabolism we are as yet ignorant. 
The chemistry of the phosphatides is next consid- 

~ered, and then Dr. Page turns to such subjects 
fatty acid metabolism, cerebrosides, carbohy- 

tes and nitrogenous metabolism. The subjects 
dealt with briefly but sufficiently adequately 
present the most significant findings to 
clinical research worker and to those 
ee the study of the 


There are omissions, and in places the subject- 
matter is out of date; but this is inevitable in 
a book which does not pretend to be a text-book 
of biochemistry and, in a subject where advances 
are made so rapidly. Wherever possible Dr. Page 
keeps the clinical aspects well to the foreground, 
and one of the most valuable features of the book 
is the description of clinical findings in psychiatry 
and their possible interpretations m the light of 
our knowledge of the biochemistry of the nervous 
system. Effects of oxygen deprivation, of altere- 
tions in calcium ion concentration, of deprivation 
of magnesium and manganese, of the action of 
narootios and drugs are a few of the many subjects 
which are considered. There is a brief survey of 
the parta played by the vitamins in maintaining 
the integrity of the nervous system, and the 
penultimate chapter (by Dr. J. H. Quastel) is 
devoted to a description of oxidations of the 
brain with a very brief survey of the present (that 
is, until 1936) situation concerning oxidations in 

References to original articles—olinical and 
otherwise—are copious. Much information is 
present which is not elsewhere readily available, 
and the book is a boon to biochemical and 
physiological workers in the psychiatric domain. 

The book is well produced, but there is a fair 
number of misprints and inoorrect formulm. 
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Introduction to Bessel Functions 
By E. Bowman. Pp. x-++135. (London, New York 
and Toronto: Longmans, Green and Co., Ltd., 1938.) 
10s. 6d. net. 
book is designed to provide s readable 
introduction to the subject for non-mathematical 
specialiste. Beginning with functions of sero order, 
the author sete forth in a clear and straightforward 
manner the solutions of Bessel’s equation of zero 
order. The student is thus introduced not only to 
J,(2), but to Neumann’s Bessel function of the second 
kind of zero order, and this leads 4o the general 
solution. ~- The properties of the functions are then 
considered as far as the use of the Fourier-Bessel 
expansion, and some valuable illustrations of their 
application are made to the vibrating membrane and 

The modified function of zero order is next dis- 
cussed and well applied to the flow of an alternating 
current in @ wire of circular cross-section. Then 
follows a brief consideration of the simplest definite 
integrals involving J,{x), such as those of Parseval, 
i its and Weber, which are applied to the 
problem of the electrostatic potential of an electrified 
disk. ‘The next chapter is devoted to asymptotic 
expansion with as much relevant theory as is essential 
to an intelligent understanding of the need for such 
expansion. Finally comes a clear, though brief con- 
sideration of the Bessel functions of any real order 
with an exposition of tbeir chief properties. This is 
followed by some interesting applications, including 
Kepler’s problem, the critical length of a thin uniform 
elastic rod clamped vertically and the normal modes 
of vibration of a circular membrane with its circum- 
ference fired. 

Each section contains some well-chosen exercises 
for the student's use and there is a useful index. 
The book is excellently printed with same clear 
diagrams, and should certainly prove very useful not 
anly to students of physics and engineering, but also 
to mathematical students in general. F.G. W. B. 


Plant Growth-Substances : 
their Chemistry and Applications, with Special 
Reference to Synthetics. By Hugh Nicol. Pp. 
xii+108+4 plates. (London: Leonard Hill, Ltd, 
1938.) 8s. 6d. 
growth-promoting substances ‘are now 

becoming of increasing importance not only 
to the research physiologist but also to the practical 
horticulturist. It has been the topic of ternational 
conferences and of discussions held at the Royal 
Botanio Gardens, Kew, and elsewhere. 

Though full of information of value to the research 
worker, Dr. Nicol’s book will prove of even greater 
value to the professional horticulturist. The subject- 
matter is based on a series of articles publiahed in 
the Manufacturing Chemist. The following subjects 
dealt with in the book will appeal to studenta : 
synthesis of growth substances ; results of work on 
the effect of such substances; growth-substances 
from natural sources; some constituents of urine ; 
chemistry in relation to growth; classification, 
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nomenclature and identrfication of growth substances. 
The practising horticulturist will find these well- 
written chapters of interest and value also, and he 
is offered still further help in the first two chapters. 
The tabular index at the end is very useful. 

Dr. Nicol is to be congratulated on a very useful 
book which his publishers have issued at a reasonable 
price. It can be strongly recommended to students 
of, and research workers in, plant physiology, and to 
the horticulturist who is alive to the opportunities 
which scientific research is offgring him to his 
advantage. A 


Cataloguing in Special Libraries: 
a Survey of Methods. By John L. Thornton. Pp. xii+ 
268. (London: Grafton and Co., 1988.) 10s. 6d. net. 


HIS book, by the assistant librarian of St. 

Bertholomew’s Hospital, will interest all 
librarians who bave charge of special collections. It 
is an investigation of the cataloguing methods used 
in various types of special library—national, govern- 
ment, university, learned society, commercial, tech- 
nical and school—with examples of how their special 
difficulties are met. Representative libraries of each 
type are dealt with in detail. In addition there are 
chapters on alphabetization, treatment of serial pub- 
lications and co-operative cataloguing. 

The survey reveals a great diversity of cataloguing 
systems and a great shortage of cataloguing staff. 
Mr. Thornton’s comments are shrewd and at times 
outspoken. He does not, happily, belong to the school 
which aims at transforming librarianship fram a 
useful art to an arcane science. His style is clear, 
concise and free from jargon, and he keeps the 
library user always in the foreground. The book is 
illustrated with specimen card and other catalogue 
entries. Except for some minor details, it is well 
produced and printed. B. 8. 


Varieties of British Butterflies : 
a Selection of Rare and Interestmg Specimens of 
Aberrations, including Gynandromorphio and Ho- 
moeotic Forms; Albimmiam and Melaniam. By F. W. 
Frohawk. Pp. 200 (48 plates). (London and Mel- 
bourne: Ward, Lock and Oo., Ltd., 1988.) 42s. net. 
. FROHAWE’S object is apparently to figure 
rare and interesting varieties and other unusual 
forms, including gynandromorphs, of British butter- 


-flies. In so far as this object is concerned, the task 


hes been well carried out. . Mr. Frohawk is a highly 
skilled, entomological artist and the forty-eight colour 
plates illustrating this book bear ample testimony 
to his artistic ability. Abnormal forms of butterflies 
have, in recent: years, become highly prized by ool: 
lectors and consequently fetch considerable prices a 
auction sales. For the collector, therefore, this wor 
is certainly admirable. We regret that a book t 
highly priced should contain very little scienti 
information on the subject treated. The real stude 
who desires to know something regarding mod 
views as to the underlying causes producing tk 
remarkable ‘forms’ will have to go elsewhere, 
information. 
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Cause, Purpose and Economy of Natural Laws* 
Minimum Principles in Physics 
By Prof. Max Born 


Woe claiming to be a classical’ scholar, 
think that the earliest reference in 
literature to the problems which I wish to treat 
here is contained in Virgil’s “Aeneid”, Book I, 
line 369, in the words “taurino quantum possent 
ciroumdare tergo.” 

When Dido landed at the site of the citadel of 
Carthage, she opened negotiations with the 
inhabitants for some land and was offered for her 
money only as much as she could surround with a 
bull’s hide. But the astute woman cut the bull’s 
hide into narrow stripe, joined them end-to-end 
and with this long string encompassed a con- 
siderable piece of land, the nucleus of her kingdom. 
To do this she had evidently to solve a 
mathematical question—the celebrated ‘problem 
of Dido’: to find a aloged curve of given cir- 
cumference having maximum area. We do not 
know how she solved it, by trial, by reasoning, 
or by intuition. In any event, the correct answer 
is not difficult to guess: it is the circle. But the 
mathematioal proof of this fact has only been 
attained by modern mathematical methods. 

In saying that the first appearance of this kind 
of problem. in literature is that quoted above I am 
not, of course, suggesting that problems of minima 
and maxima had never occurred before in the life 
of mankind. In fact, nearly every application of 
reason to a definite practical purpose is more or 
less an attempt to solve such a problem: to get 
the greatest effect from a given effort, or, putting 
it the other way round, to get a desired effect 
with the smallest effort. We see from this double 
formulation of the same problem that there is no 
essential distmotion between maximum and mini- 
mum; we can speak shortly of an ‘extremum’, 
and ‘extremal’ problems. 

It was during Isaao Newton’s lifetime, at the 
end of the seventeenth century, that geometrical 
and mechanical problems of extremals began to 
interest mathematicians, and shortly after Newton’s 
death (1727) the metaphysical idea of purpose or 
economy in Nature was linked up with them. 

One of the simplest examples is the optical 
‘law of reflection’ which oan be expressed as a 
minimum principle: the beam of light from a 
point P, to another point P, selects just that 
reflecting point Q which makes the total path 
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P,Q+QP, as short as possible. The light behaves 
as if each beam had a tendency to contract, and 
the French philosopher, Fermat, has shown that 
all the laws of geometrical optics can be reduced 
to the same principle. Light moves like a tired 
messenger boy who has to reach definite destina- 
tions and carefully chooses the shortest way 
possible. Are we to consider this interpretation 
as accidental, or are we to see in it a deeper meta- 
physical significance? Before we can form a 
judgment, we must learn’ mare about the facts 
and consider other cases. 

The straight line is the shortest oonnexion 
between two points in space. But if we travel 
on our earth, we can never go exactly in a straight 
Hne since the earth’s surface is not plane. The 
best we can do is to follow a great circle, which 
is the ourve in which the sphere is intersected by a 
plane passing through the centre. The globe, 
however, is not an exact sphere, but is slightly 
flattened at the poles and bulges at the equator. 
What, then, about the shartest line en such a 
surface f 

Gaus hit on this problem when occupied with a 
geodetic triangulation of his country, the electorate 
of Hanover. He attacked the problem from the 
most general point of view and investigated the 
shortest lines on arbitrary surfaces. But in 
ee ee 

‘geodesics’. They sre in many ways of 
a importance for physics. 

Let us consider a point P on a surface and all 
curves through P which have the sathe direction 
at P. It is evident that there is among them a 
‘straightest curve’, that is, one with the smallest 
curvature. Henoe the geodesic can be charac- 
terized by two somewhat different minimum 
properties : one which can be called a ‘local’ or 
‘differential’ property, namely, to be as little 
curved as possible at a given point for a given 
direction; and the other, which can be called 
‘total’ or ‘integral’, namely, to be the shortest 
path between two points on the surface. 

This dualism between ‘local’ and ‘total’ laws 
appears not only in this simple geometrical 
problem, but also has a much wider application in 
physics. It lies at the root of the old controversy 
whether forces act directly at a distance (as 
assumed in Newton’s theory of gravitation and _ 
the older forms of the electric and magnetic 





`” theories), or whether they act only from poimt to 
point (as in Faraday’s and Maxwell’s theory of 
electromagnetism and all modern fiéld theories). 
There seems to be no objection to extremal laws 
of the local type; but those of the integral type 


make our modern mind feel uneasy: although’ 


we understand that the particle may choose at a 
given instant to proceed on the straightest path, 
we cannot see how it can quickly compare all 
possible motions to a distant position and choose 
the shortest one—this sounds altogether too 
metaphysical. i ; 

But before we follow out this line of thought, 
we must oonvince ourselves that minimum 
propertjes appear in all parts of physics, and that 
they are not only correct but alao very useful and 
suggestive formulations of physical laws. 

One field in which a minimum principle is of 
unquestionable utility is statics, the doctrine of 
the equilibrium of all kinds of systems under any 
forces. The centre of gravity tends to descend 
as far as possible; to find the configuration of 
stable equilibrium, one has only to look for the 
minimum of the height of the centre of gravity. 
This height, multiplied by the force of gravity, 
is called potential energy. 

A ochain hanging from both ends assumes a 
definite ahape, which is determined by the condition 
that the height of the oentre of gravity is a 
minimum. If the chain has very many links, we 
get a curve called the catenary. It can readily 
be shown by means of. heavy chain, the centre 
‘of gravity of which is marked by a construction, 
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of. light levers, that disturbanoe of the equilibrium 
of the chain in any arbitrary way causes the 
centre of gravity of the chain to rise. 

Fig. 1 illustrates an example where gravity 
competes with another force, elasticity. A steel 
tape is clamped at one end and carries a weight 
at the other. This weight is pulled downwards 
by gravity, while the tape tries to resist bending 
in virtue of its elasticity. This elastic force also 
has a potential energy ; for a definite amount of 
work must be done to bend the fape into a given 
curved shape. Now there are definite positions of 
equilibrium in which the total energy, that of 
gravitation plus that of elasticity, is as small as 
possible. Generally there are’ two such positions. 
Changing the clamping angle carefully, a position 
is found when a jump suddenly occurs from one 
position to another on the opposite side. This 
instability is determined by the condition of 
minimum energy. We can summarize the facts 
connected with the limita of stability by drawing 
a graph, Fig. 2, not of the elastic lines themselves, 
but by plotting the angle of inclination against the 
distance from the free end. We obtain wave- 
shaped curves, all starting horizontally from the 
line representing the end carrying the weight. 
These curves have an envelope which separates the 
regions in which one or several curves are going 
through each point, and calculation shows that 
this envelope is just the limit of stability. We 
shall return to this example later when discussing 
the minimum principles of dynamics. 
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Another example of the statical principle of 
minimum energy is provided by soap bubbles. 
Soap films have the property of contracting as 
much as possible ; the potential energy is propor- 
tional to the surface area. Therefore soap films 
are surfaces of smallest area, or minimal surfaces. 
Nature is an expert mathematician, quickly 
fmding the solution. 

These experiments are not merely pretty toys 
without serious, background. They have been 
chosen only for the sake of illustration. The 
real importance of the principle of minimum energy 
can scarcely be exaggerated. AI engineering 
constructions are based on it, and also all structural 
problems in physios and chemistry. 

Models of arystal lattices provide examples of 
this. A orystal is a regular arrangement of atoms 
of definite kinds in space. Now the models 
representing the orystal lattices of two chemically 
similar compounds, namely, common salt (NaCl) 
and cesium chloride (CaCl) are different in struo- 
ture. Why are they different ?ł Because, as the 
cæsium atoms are much larger than the sodium 
atoms, the potential energy differs in the two cases 
and its minimum is attained for different oon- 
figurations. 

Considerations of this kind, more or leas quantita- 
tive, enable us to understand a great number of 
facta about the internal structure of solid matter. 

Before we proceed to the consideration of 
minimum principles in dynamics, where the situa- 
tion is not as clear and satisfactory as in statics, 
we must first mention another part of physics 
which in a sense occupies an intermediate position 
between statics and dynamics. It is the theory 
of heat, thermodynamics and statistical mechanics. 

There is a very important extremum principle, 
discovered by Lord Kelvin, which irre- 
versible processes: a quantity called ‘entropy’ 
increases in the process and has a maximum for 
the fmal equilibrium state. It is not easy to 
describe this miraculous entropy in terms of directly 
observable quantities, such as volume, pressure, 
temperature, concentration, heat. But its meaning 
is immediately obvious from the point of view of 
atomic theory. A model will facilitate the ex-' 
planation. Take a flat box like a little billiard 
table into which marbles can be put. IfI carefully 
place them in the right-hand half, I have a state 
of partial order; if I shake the box they spread 
out over the whole box and attain s configuration 
of lower order. If I throw some marbles into the 
box one after the other so that their position is 
purely accidental, it is very improbable that they 
will all fall in the right-hand half. One can easily 
calculate the probability of a uniform distribution 
‘over the whole box as compared-with one in whioh 

‘the majority of the marbles is in the right half; 
$ 
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and one finds overwhelming odds in favour of the 
uniform distribution. Now the statistical theory 
of heat interpreta the entropy of a system with the 
aid of the probability of the distribution of the 
atoms, and the tendency of entropy to increase is 
explained by the obvious fact that-.states of higher 
disorder have a higher probability. 

Let us now come back to the minimum principles 
of dynamics. 
` The first problem of this kind—frst both in 
historical order and in order of simplicity—was 
formulated at the end of the seventeenth oentury 
by Johann Bernoulli of Basle, one of a great family 
which produced many famous scholars and 
especially mathematicians. It is the problem 
of the curve of quickest descent or brachistochrone : 
given two pointa at different levels, not in the 
same vertical line, to determine a connecting curve 
in such a way that the time taken by a body to 
slide without friction under the action of gravity 
from the higher point to the lower is a minimum 
—oompared of course with all possible curves 
through the two points. With a model having 
three paths, namely, a straight line, an ‘aro of a 
circle and an intermediate curve known as a 
oyoloid, it can be shown that it is not the straight 
line on which a rolling ball arrives first, nor the 
steep descent of the circular arc, but the cyoloid. 
If you were to try with any other curves, you would 
always find the same result, for the cycloid has 
been constructed according to the theoretical 
calculation. 

The determination of this brachistochronic pro- 
perty of the cyaloid was a very satisfactory piece 
of mathematios. It attracted much attention, and 
there is no philosopher of this period who did not 
test his analytical powers by solving similar ex- 
tremal problems. Another member of the Bernoulli 
family, Daniel Bernoulli, developed at the beginning 
of the eighteenth century the minimum principle 
of statics and applied it to the catenary and the 
elastic line. Enoouraged by these succeases, he 
raised the question whether it was possible to 
characterize the orbit, and even the motion in the 
orbit, of a body subject to given forces—for 
example, a planet—by a minimum property of the 
real motion as compared with all other imagined 
or virtual motions. He put this question to the 
foremost mathematician of his time, Leonard 
Euler, who was very much interested in it and 
found, in the autumn of 1743, a solution which 
he explained with the help of various examples 
in a book published in 1744. It is the basis of the 
principle of least acon which has played so 
prominent a part in physios right up to the present 
time. 

The history of this principle, however, is an 
amazing tangle of controversies, quarrels over 
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priority and other unpleasant matters. Maupertuis, 
in the same year, 1744, presented a paper to the 
Paris Academy of Sciences in which he substituted 
for Fermat’s optical principle of the shortest light 
path, which we have already discussed, a rather 
arbitrary hypothesis, and extended the latter, in 
1746, to all kinds of motions. He never gave a 
satisfactory proof of his principle (which is not 
surprising as it is incorrect), but defended it by 
metaphysical arguments based on the economy of 
Nature. He was violently attacked by Chevalier 
d’Aroy in Paris, Samuel König from Bern and 
others, who showed that if Maupertuis’s principle 
were true, thrifty Nature would be foroed in oer- 
tain circumstances to spend not a minimum but 
a maximum of action! Euler, whose principle is 
quite correct, behaved rather strangely; he did 
not claim his own rights, but even expressed his 
admiration for Maupertuis’s principle, which he 
declared to be more general. The reasons for this 
attitude are difficult to trace. One of them seams 
to have been the publication by König of a frag- 
ment of an alleged letter of Leibniz in which the 
principle was enunciated. The genuineness of 
this letter could never be proved, and it seems 
probable that it was a forgery designed to weaken 
Maupertuis’s position. This may have brought 
Euler over to the side of Maupertuis, who was 
at this time president of the Berlin Academy and 
a special favourite of the king, Frederic D, later 
known as the Great. The dispute was now carried 
over into the sphere of the court of Sanssouci and 
even into the arena of politics. Voltaire, friend of 
Frederio, who heartily disliked the haughty presi- 
dent of the Academy, took the side of the ‘under- 
dog’, König, and wrote a caustic pamphlet, “Dr. 
Akakis”, against Maupertuis. But the king, 
although he thoroughly enjoyed Voltaire’s witty 
satire, could not sacrifice his grand preaident and 
was compelled to defend Maupertuis. This led at 
last to the disruption of their friendship and to 
Voltaire’s flight from Berlin, as described in many 
biographies of Frederic and of Voltaire. 

The curse of confusion has rested for a long 
period on the principle of least action: Lagrange, 
whose work was the culmination of the develop- 
ment of Newton’s dynamics, gives an unsatis- 
factory formulation of the principle. Jacobi 
restricts it in such a way that the minimum 
condition determines the orbit correctly; the 
motion in the orbit must be found with the help 
of the energy equation. This was an important 
step. But the spell was at last broken by the 
great Irishman, Sir William Rowan Hamilton, 
whose principle is mathematically absolutely 
correct, simple and general. At the same time, 
it put an end to the interpretation of the principle 
expressing the economy of Nature. For there is, 
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by a kind of fortunate mathematioal coincidence, 
a statical-problem for which the statioal minimum 
principle for the potential energy coincides form- 
ally with Hamilton’s principle of least action for 
the pendulum ; this statical problem is the loaded 
steel tape considered before. The curves represent- 
ing the angle of inclination of the elastic line as a 
function of the distance from the free end are 
exactly the same lines as those representing the 
angle of deflection of the pendulpm as a function 
of time (see Fig. 2). 

Now we have seen that only those regions of the 
graph which are simply covered by the lines 
correspond to a real minimum, a stable con- 
figuration of the elastio line. There are other 
regions, those beyond the envelope, where two or 
more lines pass through a given point. Only one of 
those lines corresponds to a real minimum.’ But 
both represent possible motions of the pendulum. 
Although the conditions at the ends of the elastic 
tape do not correspond exactly to those at the 
ends of the time interval in Hamilton’s principle, 
there is this fact in common: if the length of the 
tape or the corresponding time interval in Hamil- 
ton’s principle for the pendulum exceed a certain 
limit, there is more than one possible solution, and 
not each of them can correspond to a true minimum, 
though to a possible motion. In this way we come 
to the conclusion that the actual motion is not in 
every case distinguished by a genuine extremal 
property of action but by a less obvious mathe- 
matical property called ‘stationary’ configuration. 

Thus the interpretation in terms of economy 
breaks down. We may regard the idea of finding 
purpose and economy in natural Jaws as an 
absurd piece of anthropomorphism, a relio of a 
time when metaphysical thinking dominated 
science. 

The importance of Hamilton’s principle lies in 
a different direction altogether. It is not Nature 
that is economical, but science. All our know- 
ledge starts with collecting facts; but proceeds by 
summarizing numerous facts by simple laws and 
these again by more general laws. This process is 
very obvious in physics. We may recall, for 

‘example, Maxwell’s electromagnetio theory of 
light, by which optios became a branch of general 
aS The minimum principles are s 

means to this end of unification. 
The ideal would be to condense all laws into a 
single law, a universal formula, the existence of 
which was ‘postulated more than a century ago 
by the great French astronomer, Laplace. 

If we follow the Viennese philosopher, Ernst 
Mach, we must consider economy of thought as 
the only justification of science. I do not share 
this view—there are other aspects and justifica- 
tions of science. But I do not deny that economy, 
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of thought and condensation of the results are 
very important, and I consider Laplace’s universal 
formulas as a legitimate ideal. There is no question 
that the Hamiltonian principle is the -adequate 
formulation of this tendency. It would be the 
universal formula if only the correct. expressions 
for ‘the potential energy- of all forces were known. 
Nineteenth century thinkers believed more or less 
explicitly “in this programme, and it was successful 
in an amazing degree. 

By choosing a proper expresion for the potential 
energy, nearly all phenomena could be described, 
including not only the dynamics of rigid and 
elastic bodies, but also that of fluids and gases, 
as well as electricity and magnetism, together 
with electronics and optics. The culmination of 
this development was Einstein’s theory of rela- 
tivity, by which the abstract principle of action 
regained a simple geometrical interpretation. The 
motions of the planeta can be considered as 
‘geodesica’ in the four-dimensional space formed 
by adding time to our common space. Einstein’s 
law of gravitation, which contains Newton’s law 
as a limiting oase, can also be derived from an 
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extremum principle in which the quantity that 
is an extremum can be interpreted as the total 
curvature of the space-time world. 

We coall this period of physios which ends with 
the theory of relativity the classical period, in 
contrast to the recent period which is dominated 
by quantum theory. The new quantum mechanics 
assumes that all laws of physics are of statistical 
character. The fundamental quantity is a wave 
function which obeys Jaws similar to those of an 
acoustical or optical wave; it is not, however, 
an observable quantity, but determines indirectly 
the probability of observable processes. The point 
which jnterests us here is the fact that even this 
abstract wave function of quantum mechanics 
satiafies an extremum principle of the Hamiltonian 
type. 

We are still far from knowing Laplace’s 
universal formula, but we may be convinced that 
it will have the form of an extremal principle, 
not because- Nature has a will or purpose or 
economy, but because the mechanism of our 
thinking has no other way of condensing a oom- 
plicated structure of laws into a short expression. 


Science at the Golden Gate Exposition 
By Science Service, Washington, D.C., 


SUPER-SPECTACLE of science at work is 
unfolded at the Golden Gate International 
Exposition, the World’s Fair of the West, at San 
Francisco, which was opened on February 19. 
Treasure Island itself is an engineering triumph, 
for it is entirely a man-made island in San Francisco 
Bay, 400 acres in area. After the close of the fair, 
the buildings will be razed and the island will 
become the San Francisco-Bay Area airport ; 
already Pan-American Airways olippers to the 
Orient use the island as the home port. From the 
hunt for subatomic particle of tiniest size to 
wondering about the course of a distant star, from 
war on death-dealing virus too small to be seen 
under an ordinary microscope to giant engineering 
projects like man-made Treasure Island itself, 
science dominates the 50,000,000 dollar show. 
Only one hall beara the identifying label, “Hall 
of Science”, but the entire exposition is as much a 
demonstration of the research worker’s genius and 
accomplishments as this single building. Student 
of biology or of physics, layman or lover of the 
spectacular—all will find what they want in this 
twentieth-century panorama. Rats are thriving on 
_ Synthetic food, insect friend of man battles insect 
foe, two liquids become artificial raphe a machine 


talks in words that never issued from a human 
throat—all this happens and much more during 
the 288 days the fair will be open. 

The keynote of the entire acience display is an 
exhibit which cost a quarter of million dollars, 
prepared by the University of California. Among 
the exhibita of particular scientific interest are the 
following. (a) “Test tube’ planta, grown by 
scientific workers of the Pliant Nutrition Division 
of ‘the University of California in a demon- 
stration of the most signifloant contribution of 


. agricultural science to modern farming—‘soillees 


farming’. Just as Pan-American Airways is doing 
on tiny Wake Island to supply fresh vegetables to 
clipper passengers and crews and as California 
planters are now learning, tomatoes and other 


. truck products are grown in water containing 


nourishing chemicals instead of in soil. Spectators 
will see for themselves the tremendous yields made 
possible by this method. (b) Californian men of 
science show in & specially constructed chamber 
just how harmful noise can be to the human 
organism, and what can be done about it. (c) No 
playthings are a set of dolls which are displayed. 
They teach the -curious thousands how mother 
and father pass on their characteristics to their 
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. A GHSARAL VIEW or TRIASURE ISLAND, SITH or THe GOLDEN GATS IWIERNATIONAL Exrosrrion, 


AND THE HXPOSITION BUILDINGS. 


children. Colour of eyes is the specific character- 
istic traced in the set of exhibition mannequins. 
(d) The University of California, where Prof. 
Ernest O. Lawrenoe, of cyclotron fame, is 6 
faculty member, is a world centre of research into 
the secreta of the atom. So it is to be expected 
that a model of the world’s and California’s greatest 
cyclotron should be there. 

Californis’s biggest academio institution, how- 
ever, is not the only science exhibitor. Pan- 
American Airways is staging a great aviation show 
by demonstrating the operation of the alippers 
that fly to China and the Philippines. Small 
boys face plenty of competition from their 
elders for space behind the glase partition in 
Pan-American Airways’ great new hangar. On 
the other side, ‘grease monkeys’ and members of 
crew and passengers go 
about their business. 
Treasure Island has be- 
come the new San Fran- 
cisco base for the airline 
that flies the Pacific, and 
all operations will be 
visible for the duration 
of the Fair. After 
December 2, closmg day, 
and after the exhibit 
buildings have been re- 
moved, other airlines will 
transfer their headquar- 
ters from Oakland Air- 
port and Mills Field on 
the San Francisco side of 
the bay to this single 


rt. 

Biches of the earth 
and the miner’s art are 
shown in a synthetic 
mountain, Treasure 


Mountain, which visitors enter through a ‘valley’ 
between two ‘mountain ranges’. Every type of 
mining operation on different key ores of the 
mineral-laden West is shown in working form—a 
2,500-miles science trip in a few minutes. The 
peak is 60 ft. high and 400 ft. long. 
Anthropologists and archeologists will find 
assembled unbelievably old treasures, dating back 
to earliest times, from the countries bordering the 
Pacific. Stone axe heads forty-nine centuries 
old from Siam, and gorgeous specimens of the 
goldsmith’s art in the Chimu culture that preceded 
Peru’s highly civilized Incas of four hundred years 
ago, that have added to man’s store of knowledge 
con himself, are shown on Treasure Island. 
The Federal exhibit, which coat one and s half 
million dollars, shows activities of the National 
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Government, as they affect citizens, around seven 
central themes. One, for example, displays in 
dramatic form what Uncle Sam does for Mr. 
Average Man from birth through old age—how, 
for example, Public Health Service grants provide 
better maternity care and how the Social Security 
Board now provides for a man in his declining years. 

Indians demonstrate their handicrafts in the 
Federal buildmg. Not only do they show their 
unique art, but also they may start a vogue for 
Indian handicrafts among visitors. Planners of the 
exhibit certainly hope so, for such a boom would 
prove a boon to the Red man, who has not had an 
easy row to hoe in adapting himself to the white 
man’s civilization. 

Chemical wizardry, as practised by industrial 
gianta whose ever-new products enter into every- 
one’s life every day, are also shown. ‘The Dow 
Chemical Company shows how it makes ocean 
water yield up magnesium, the lightest metal 
now in use, and iodine and bromine, two vital 
chemicals which enter into, among other things, 
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the old stand-by antiseptic and photographio film 
respectively. 

A chemist pours the clear contents of one beaker 
into another and a gummy substance, which is then 
moulded into proper shape, results. It is allowed to 
solidify, and, lo! a rubber tyre. How chemistry 
makes for better living in this and in other ways is 
shown by E. I- du Pont de Nemours and Co. 

An ‘iron lung’, about which much has been heard 
recently and which has saved many lives, is there. 


“Visitors have a chance to watoh one at work in a 


model hospital erected by Dr. Gabriel Barnett. 

In charge of the vast science programme in the 
Hall of Science alone has been Dr. Milton Silverman. 
Co-operating with him as exhibitors he has hed 
some of the foremost scientific institutions in the 
United States. Harvard University, the Mayo 
Clinio, the Jackson Clinic and the American Medical 
Association, to mention only a few, are taking part. 
More than two hundred and fifty industrial 
exhibits, of which many are science shows all by 
themselves, are represented. 


er > sears 


Technical Education in Great Britain 


AC to be expected, the principal discussion 

at the annual meeting, held in London on 
February 24-25, of the Association of Technical 
Institutions, centred around the recommendations 
with regard tq technical education put forward in 
the Spens Report. Sir Henry Steward, chairman of 
the City and Guilds of London Institute, who has 
suoceeded Sir Robert Pickard as chairman of the 
Association, presided over the meetings, which 
were held in the Hall of the Merchant Taylors 
Company. 

The discussion was opened by Principal J. 
Paley Yorke, one of the signatories to the Report, 
and chairman of the Council of the Association. 
He said that the general trend of the Report has 
been aptly expressed by one commentator as “a 
shifting of the basis of education from one of 
social habit to one of natural apittwde”. Who 
should say that a parent should not take sccount 
of the social implications which attach themselves 
to a child by attendance at one school or another ? 
But if some equality of status can be ‘secured 
between schools of different educational types the 
parent will no longer find himself forced to weigh 
social esteem against educational provision. He 
need only think of the fitmess of the curriculum 
for the aptitude and the inclinations of the child. 
The text of the Report on the inside title-page is 
“Chacun doit être à porté de recevoir éducation 
qui lui et propre.” The recommendations en- 
Jeavour to make that possible. 

/ 
} 


Mr. Paley Yorke then went on to describe and 
explain the findings of the Committee set out in 
Chapter viii—‘“Technical High Schools and other 
Technical Schools”. He pointed out that the terms 
of reference made it necessary for the Committee 
to give a detailed consideration of the aims, objects 
and work of those schools called Junior Technical 
Schools and to determine their actual and potential 
relation to secondary schools of other types. This 
is the first time in history that so complete an 
examination has been made by so important a 
Committee. The members of the Committee found 
it necessary to collect a large body of evidence, and 
they visited a number of representative schools to 
obtain for themselves a true picture of their work, 
of the staffing, equipment and corporate life. The 
Committee was greatly impreased through these 
visits and was the better able to assess the oral 
and written evidence received. It recognized that 
there are two main groupe of Junior Technical 
Schools in existenoe—one frankly and definitely 
preparing its pupils for entry into a specific ocou- 
pation and developing in them a substantial 
measure of personal skill in the processes of that 
oooupation—the other providing an educational 
foundation and background with science and its 
applications as the core and inspiration of the 
curriculum for those whose broad intention it is 
to enter industry without reference to any par- 
tioular occupation within it. It came to the very 
definite conclusion that the schools of this second 
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group are capable of developing, and indeed already 
had developed in a large degree, & form of secondary 
education which ought to be regarded as an 
alternative to that of a Grammar School. 

From this the Committee made its now famous 
recommendation that a new type of school should 
be established to be called a Technical High School 
—to be accorded in every respect equality of status 
with schools of the Grammar School type, yet to 
be wholly distinct from them. As a first step it was 
recommended that a number of these Junior 
Technical Schools at present providing a ourri- 
culum based on the engineering and building in- 
dustries should be converted into Technical High 
Schools. The recommendation carried with it the 
provision of a minimum course of five years with 
& recruitment at 11 plus yeers, the recruitment 
based on the method of the general selective 
examination by which children are recruited for 
the Grammar Schools, the ultimate selection being 
determined in accordance with the choice of the 
parents, the report of the head of the contributing 
school and the result of interviews. 

It was considered essential, of course, that the 
curriculum of the 11 plus to 18 plus pupils should 
be broadly of the same character as that in other 
secondary schools so that there could be another 
age point, in all schools, namely 13 plus, at which 
transfers should, if desirable, be made—equally for 
eliminating misfite, and for the encouraging of apti- 
tudes which might have emerged and for allowing 


_& change of choice on the part of the parents. 


Several points emerged from the recommenda- 
tions, and Mr. Paley Yorke made special reference 
to the question of the housing and staffing of the 
Technical High Schools, because he feels that there 
has been much misunderstanding about it and 
much non-understanding oriticiam from estab- 
lished secondary school quarters.. 

The Consultative Committee had no doubt what- 
ever that the special value of the Technical High 
School depends upon its contact with the equip- 
ment and with the staff of a Technical College. 
The examples were before it. The evidence was 
there. The experiment has been conducted for 
more than thirty years with the 13 plus to 16 plus 
group, and there isno doubt at all about the results. 
Therefore it said that where possible Technical 
High Schools should be housed in the Technical 
Colleges and Technical Institutes and should be a 
department of the College, and the head master of 
the School would be head of that department. It 
is recognized, however, that the discipline, the 
corporate life and the general conduct of the 
school are necessarily distinct from those of the 
College, and that for these the head master should 
be responsible. It is also considered an essenital 
feature of the Technical High School that it should 
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have some use of some of both the equipment and 
the staff of the College. Thus the head master of 
the School will have certain staff units wholly 


.under his direction and will also have other 


members of the college staff working for him for a 
portion of their time, but who are not full-time 
members of the school staff. These teaching units 
will be attached to the College under the direction 
of one or other of the several heads of the depart- 
mente of the College. 

This organization of a Technical College into 
departments is not known in the secondary school 
world—and that accounts for the non-understand- 
ing of the essential condition that-the principal of 
the College must secure and maintain the oo- 
operation of the several heads of the specialized 
departments and their staffs, and the use of the 
laboratories, shops and special equipment, in the 


_ work and the life of the school. 


There need be no fears about all this. It has 
been in operation for years and it is completely 
successful. The Committee is satisfied that—pro- 
vided that a sub-committee of the Governing 
Body be appointed to manage the school and the 
head master has direct acoes to it, and the appoint- 
ment of staff engaged exclusively in the work of 
the school be made in consultation with him—the 
organization of a Technical College through its 
principal and heads of departments allows œ suffi- 
cient measure of autonomy to the head masters of 
the Technical High Schools whilst securing that 
vital contact of the School with the staff and 
equipment of the College which it regards as of 
primary importance. 

Finally, in his review, Mr. Paley Yorke dealt 
with the vitally important recommendation of 
a form of school-leaving certificate based on 
internal examinations—assessed by approved as- 
sessors and endorsed by the Board of Education. 
As a body, the Association is familiar with ocerti- 
ficates of this form through the now well-known 
and highly successful National Certificates and 
Diplomas. He is glad indeed that the Committee 
had been able to state so clearly that it does not 
seek to impose upon the Technical High Schools 
any system of external examination, with the 
necessarily rigid syllabus which would inevitably 
follow in ita wake. 

In the course of the subsequent disoussion—a 
discussion which was carried over to the next 
morning—criticiam came from those interested in 
education for commerce that the Committee “has 
not recommended the establishment of Technical 
High Schools with æ curriculum based on com- 
mercial education. Mr. Paley Yorke replied that 
the Committee had taken the view that, as at 
present constituted, the Junior Commercial Schools 
recruiting at 13 plus and 14 plus are more directly 
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comparable with those Junior Technical Schools 
preparing their pupils for entry to a specific 
occupation. - Their usefulness and functions are 
not denied. He pointed out that this decision was 
based on the evidence received, but that though 
the door has at present been closed against their 

ing Technical High Schools, it has not been 
locked or bolted ; and indeed might be said to be 


Obituary 


Prof. Karl Schröter 


HE nestor of Swiss botanists, Karl Schroter, 
emeritus professor in the Federal College of Tech- 
nology, Zurich, died on February 7 in his eighty-fourth 
year. Up to the last he was physically and mentally 
active, and so recently as January 28 be delivered a 
publio lecture to a leading scientific society in Zurich. 
Unfortunately, after a brief attack of pneumonias 
following upon influenza, his long and active life 
came to a sudden end. 
Karl Schrdter was born in 1855 in Esslingen im 
Germany, where his father was then chief i 
in a large engineering establishment, but later 
appointed professor of engineering in the Federal 
College of Technology, Zurich. At this institution, 
his son Karl, who acquired Swiss nationality, oom- 
menoed his studies of natural science and came under 
the stimulating inftuence of Karl Cramer, who per- 
suaded, him to devote himself to thé study of botany. 
Two years after graduation in 1876, he established 
himself as Privat Dosent and a few years later he 
was invited to give a course of advanced lectures in 


place of Prof. Heer, who was taken seriously ill. He - 


proved himself to be such a successful lecturer that 
on the death of Prof. Heer he was appointed, at the 
age of twenty-cight years, to the vacant professorship, 
which he held for forty-two years. 

Schröter had been influenced in his botanical 
studies by his ‘predeceasor, choosing for hia doctor's 
thesis the examination of some fossil woods collected 
by Heer in the far north. 

Schréter was, however, more interested in living 
plants, and as an assistant he took an active part 
in the organization of botanical excursions for the 
students, by which means he acquired a very wide 
and varied acquaintance with the Swiss flora, which 
characterized his later work both as a teacher and as 
an investigator. In 1889, he published a pocket-flora 
of alpine plants which was translated into both 
French and English. He was, however, specially 
interested in the relationship of planta to their sur- 
roundings, and thus was one of the founders of the 
modem study of ecological botany. After many 

work on alpine meadows and moorlands, 

e published, with the assistance of other botanista, in 
ix parte during the years 1004-8 his ‘“‘Plant-life in 

Alpe”, a very camprehensive study of alpine 
tation. At the same time, he was collaborating 
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slightly ajar. In reply to other points raised, he 
pointed out that it was recommended that the 
word ‘Junior’ should be discontinued and that the 
official designation should be Technical Schools for 
the two and three-year course schools and Technical 
High Schools for the others; but it was also 
recommended that each school should have its own 
local name. 


Notices 


with J. Frih in the productaon of a monumental 
volume on the bogs of Switzerland. He did not, 
however, confine himself to flowering planta, but 
paid attention to the flora of the Syiss 
lakes and published several secounts of the periodicity 
of some of its algal forms. 

In 1898, Schréter undertook a journey around the 
world, visiting the United States, Honolulu, Japan 
and Java. The result of his trip made him an en- 
thusiastic supporter of the movement to organixe 
international phytogeographical excursions, and im 
connexion with these he visited both Great Britain 
and the United States. Though already ageing in 
1928, he organized and led a party of plant 
geographers through the Swies Alps. By that 
time, the Swias National Park had been established 
in the Lower Engadine, and Schrdter, who had been 
keenly interested and active in its establishment and 
had taken part in its botanical exploration, naturally 
included, it in the itinerary of the excursion. 

Schdter’s many-sided, botanical labours received 
due recognition both in Switzerland and abroad. He 
was elected a foreign member of the Linnean Society 
of London in 1925 and delivered the Hooker Lecture 
of the Society in 1926. His lively and charming 
personality gained him many friends at home and 
abroad, not a few m England, which he visited on 
several occasions. 

He married in 1884 a fellow student, Margaret 
Middelberg of Amsterdam, who died in 1935. Five 
years later he married Mrs. Teterode, sa 
survived. F. €E. Wass. 





Prof. J. Versluys 

Tum death is announced, at the age of sixty-six 
years, of the eminent Dutch zoologist, Prof. Jan 
Versluys, professor in the University of Vienna. 
Versluys was a fine, tall man, with a fluent com- 
mand of English, German and French, and was well 
known to, and highly respected by, many British roolo- 
gists who met him either abroad or in Gredét Britain 
on the occasions when he attended the meetings of the 
British Association. He was a pupil of his life-long 
friend the late Prof. Max Weber of Amsterdam. 

As a young man, Vershiys accompanied Max 
Weber as a naturalist on the memorable voyage of 
8.8. Siboga on its marine exploration of the seas of 
the Malay Arehipelago during 1899-1600, and on 
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his return to Holland wrote the manographs on the 


two families of the Gorgonacea—the Ohrysogorgiids 
and Primnoidm—ocollected by the Expedition. The 


care he took in the description of the species, his- 


skilful illustrations and his references to type 
specimens, which he examined whenever available, 
have rendered these monographs of extraordinary 
value and interest. They are still the standard works 
on the subject. After the completion of his work on 
these colenterates, he turned his attention to the 
study of the skull of reptiles and published his first 
paper on the morphology of the columella bone 
before he left Amsterdam. In 1904 he migrated to 
Germany and became & Privat Dosent and later an 
assistant professor in the University of Giessen, and 
durmg the following ten years he produced several 
pepers on the skulls of recent and fossil reptiles 
bearing on what he called “Das Streptostylie 
Problem”, or the mobility (kinetiam) of the, bones 
of the jaws on those of the brain case. 

At the outbreak of the Great War, Versluys 
remained in Germany, but after the occupation of 
Belgium by the German army be was appointed a 
professor in the Flemish University in Ghent and 
remained there until the Armistice. Returmming to 
Holland, he made a home in the beautiful town 
Hilversum and there he began a study of another 
subject, which he called “Das Limulus problem”. 
Working in collaboration with R. Demoll, of 
Munich, a number of papers were published on the 
appendages and other structures of recent and extinct 
Arachnoidea, ospecially of Limulus and the other 
Morostomata. 

The general conclusions reached by these authors 
were startling in their originality but have not been 
accepted by most of the zoologista in Great Britain. 
They suggested that the evolution of Limulus was 
on lines exactly the reverse of those suggested by 
Sir Ray Lankester in his well-known essays on this 
subject. Limulus was derived, according to their 
view, not from an aquatic but from an air-breathing, 
tracheate ancestry; and, moreover, that even the 
Crustacea are descended from a remote terrestrial 
group of animals of which Pertpatue is the only 
livmg representative. 

After a few years in Holland, Versluys accepted 
the position of profeasor in the University of Vienna 
and remained there until his death. I have not been 
able to find any record of his original work in this 
last period of his life, except an abstract of a paper 
he read at the British Association meeting m 1934, 
on the distribution of the Primnoids with reference 
to the Wegener hypothesis. 

He leaves a widow and three children. 

~Sypymuy J. Hicxson. 


Eng.-Commander J. J. Walker 
Tus death on January 12 of Eng.-Commander 
James John Walker will be deeply regretted by very 
many British naturalists, especially by students of 
his favourite Insecta—Coleoptera and Lepidoptera. 
Elected in 1878, Walker had been for same years 
the senior fellow of the Royal Entomological Society 
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of London, and was president in 1919 and 1920, his two 
addreases being on “The Fringes of Butterfly Life” 
and ‘‘Some Aspects of Insect Life in New. Zealand” 
(Proc., 1920 ahd 1921). Two of his papers m the 
Transactions of 1890 and 1895 dealt with Lepidoptera 
from the Straits of Gibraltar and the butterflies of 
Hong Kong, respectively, while the Proceedings 
(1907-31) includes many of his interesting notes 
on British and a few on foreign insects. The vast 
majority of his observations made on voyages and 
at home appeared, however, in the Bntomologist’s 
Monthly Magazine, of which he became editor in 1904, 
on the death of Robert MoLachlan. The first of his 
notes and papers in this excellent journal—more 
than three hundred in number—appeared in 1872, 
and the last, dated December 20, 1988, leas than-a 
month before his death, was published in January. 
It records the more interesting of fully three hundred 
species of Coleoptera which he had observed in about 
thirty acres of meadow and cultivated land between 
his house and the River Cherwell. 

Among Walker’s papers were many on interesting 
subjects which he always kept in mind and added 
fresh records as they came to light. Such were his 
notes in 1908, 1911, 1912, 1928 and 1931, on immi- 
grant insects which invaded Great Britain; in 1922, 
on butterflies which have reached Iceland and on 
the Lepidoptera of North Atlantio islands; in 1931, 
on insects at sea; in 1914, 1915 and 1928, on the 
Monarch butterfly, Danaus plexippus, and ita migra- 
tions. Among tbe many British localities from which 
he published records the most frequently named are, 
Isle of Sheppey, Sheerness, Chatham, Kent, Portland, 
New Forest and especially Oxford, which became his 
home in May 1904. The honorary M.A. was conferred 
on him by the University in the following year. 

Walker was a constant visitor to the Hope Depart- 
meat of Fntomologym the University Museum, Orford, 
where he gave immensely valuable help in describing, 
arranging and recording the historio collections. He 
joined the Ashmolean Natural History Society in 
1904, became president in 1913-14 and from 1911 
onwards was editor of the Procsedengs, in which he 
published (1907-80) a valuable list of Oxford Coleop- 
tera with supplements; also twenty-three interim 
reports (1911-88), the last four including Lepidoptera 
in addition to Coleoptera. 

The above is a very condensed account of some of 
the chief publications of one who, in spite of his 
great age—vighty-seven years—retained to the very 
end his wonderful memory, keen interest and the 
never-failing desire and ability to help his brother- 
naturalists. E. B. Pourrom, 


Prof. Albert Sauveur 


PrRor. ALBERT SAUVEUR, emeritus professor of 
metallurgy in Harvard University, whose deat} 
occurred recently in Cambridge, Mas., was a Belgia! 
by birth, but was long known as the leading 
of metallurgy in the United States. 

Born at Louvain in 1868, he studied in the Schc' 
of Mines of Lidge, and later croased the Atlantic! 
enter the Massachusetts Institute of Technolo’ 
i } 
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where he graduated in 1889. His first post was as 
chemist to the Pennsylvania Steel Co.: but after 
a year he was chosen to take charge of the research 
laboratory of the Illinois Steel Co. in Chicago. From 
that time onwards he carried out many researches 
on iron and steel, making great use of microscopical 
methods, a fleld in which there were still few workers. 
His first paper on the microstructure of iron and 
steel appeared in 1898 and had many successors. In 
1905, he was appointed to the chair of metallurgy 
at Harvard, whieh he occupied until his official 
retirement in 1935, with an interval from 1917 until 
1919, during which he acted as director of the 
Metallurgy Division of the Air Service in France, 
work recognized by his appointment as a Ohevalier 
of the Legion of Honour. 

Sauveur’s investigations were concerned almost 
exclusively with the metallurgy of iron and steel, 
especially with the problems of hardening and of 
deformation. His contributions, clearly expressed 
and admirably illustrated, have played an important 
part in the development of the subject. In 1898 
he founded a journal, the Metallographist, whioh 
became the medium for the publication of much 
original work from many countries. Although it 
lasted only for five years, being then absorbed into 
another journal, its volumes are often consulted by 
students. His text-book, “The Metallography and 
Heat Treatment of Iron and Steel”, which first 
appeared in 1912, has passed through several editions, 
and is greatly valued. A few years ago he discussed, 
in the form of a dialogue, the current views on 
controversial questions in metallurgy. 

Seuveur’s department at Harvard was small in 
comparison with the metallurgical departments 
of many universities and colleges; but the quality 
of ita work was excellent, and many of the ablest 
Américan research workers in that fleld received their 
training there. He had great charm of manner as well 
as great gifts of exposition, and was revered by 
metallurgists as one of their leaders. Even in his 
retirement he continued to be active, and only last 
year he imitiated a movement with the object of 
sımplifying the description of the microscopic oon- 
stituents of steel, which he considered to have been 
obecured by unnécessarily complex hypotheses and 
cumbrous terminology. 

Sauveur received many honours from technical 
‘societies, including the Beasemer Medal of the Iron and 
Steel Institute m 1924. He married, in 1891, Mary 
Prince Jones, of Massachusetts, and had two 
daughters. C. H. D. 


Mr. Reynold Bray 

Mr. Rayxotp Bray, who lost his life by drowning 
last September, was an Arctio explorer of consider- 
able achievement and much promise. In 19381, he 
was with the Oxford University Exploration Club’s 
Expedition to Akpatok in Ungava Bay, Hudson 
Strait. This expedition, on which Bray was nominally 
photographer, made a complete survey of this 
hitherto little-known island. The story was told in 
“The Iale of Auke” by N. Polunin, 1932. In the follow- 
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ing year Bray, with T. H. Manning, made a winter 
tramp through Swedish, Finnish and Russian Lapland 
from Bodo to Murmansk. Bray recounted this 
fascinating journey, which included trouble on the 
Soviet frontier, in “Five Watersheds” (1985). In the 
following year he was again with Manning, in South- 
ampton Island and Melville peninsula mapping much 
of the eastern shores of those lands as well aa the un- 
known coast of Baffin Island on the east of Foxe basin. 

In 1988, Bray planned with P. Baird to continue 
his exploration of the western coast and the interior 
of Baffin Island. Ice, however, interfered with the 
ship’s progress and eventually the two men were 
landed an the south-east of Melville peninsula, whence 
they set off in their boat last August in an attempt 
to reach Igloolik Island, 800 miles to the north at 
the eastern entrance to Fury and Hecla Strait. Some 
forty miles south of the island, on September 14 
last year, Bray was blown out to sea in a canvas boat 
and lost. 





Mr. R. Kanthack 

Tue late Mr. Ralph Kanthack, who died in his 
seventy-seventh year at Golders Green, London, on 
November 12, was chiefly known for his great ability in 
scientific translations in English and German. He was 
educated in Hamburg and Limeberg, Germany, taking 
an honours degree in engineering. After some period 
as a marine engineer, he found himeelf more attracted 
to scientific and optical studies, and became associated 
with Messrs. Carl Zeiss, when he had the advantage 
of intimate association with Abbe, Oxapaki and others. 
This led to his establishment as a London agent for 
Meears. Carl Zeiss and Meears. E. Leitz ; but in addition 
to business activities he was known as an authority 
on various aspecta of microscopy. 

In later years, Kanthack began the literary work 
which brought him well-deserved recognition. He 
translated and revised a German edition of Prof. 
Heath’s work on geometrical optics (‘Lehrbuch der 
Geometrischen Optik”. Berlin: J. Springer, 1894), 
and during the Great War he translated von Rohr’s 
“The Theory of Optical Instruments” at the request 
of the British Government. Later, he was associated 
with Messrs. Adam Hilger, Ltd., for whom he pre- 
pared a book in two volumes entitled ‘Tables of 
Refractive Indioes’’. 

Mr. Kanthack was the eldest san of the late Emilio 
Kanthack, at one time British Consul of Para, Brazil, 
and brother of the late Prof. Alfredo A. Kanthack, 
an authority on pathology. He was much respected 
in optical circles for his outstanding character. 





Wx regret to announce the following deaths : 


Prof. A. P. Coleman, F.R.S., emeritus professor 
of geology in the University of Toronto, an authority 
on Canadian metalliferous deposits, on February 27, 
aged eighty-six years. 

Prof. Henry Louis, emeritus professor of mining 
and William Cochrane lecturer in’ metallurgy in 
Armstrong College, Newcastle-upon-Tyne, on Feb- 
Tuary 22, aged eighty-three years. : 
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News and Views 


Prof. F. J. Cole, F.R.S. 

Pror. F. J. Cors will be retiring from the chair of 
zoology in the University of Reading in September 
next, after a tenure of thirty-two years. Prof. Cole 
built up the Zoology Department from very small 

i ; to-day the University oan regard with 
pride the results of his work and inspiration. The 
Museum of Comparative Anatomy, though small, is 
without a rival among those of the younger univer- 
sities, and the preparations, dissections and models 
have been executed m the Department. Even the 
* printing of the labels is done there. This Museum 
has justifiably achieved widespread fame ; recently a 
former keeper of xoology in the British Museum 
(Natural History) referred to it as the “gem” among 
British museums of comparative anatomy. Although 
assisted by a very small, but efficient staff, the organi- 
sation of the teaching side of the Department has 
always been of the firet class. Until comparatively 
recently, few students entered a university with even 
the most elementary knowledge of xoology; but 
those who were fortunate enough to study the subject 
at Reading soon became infected with the enthusiasm 
of Prof. Cole and his staff, and by far the majority 
became sincere studenta of the subject, not merely 
candidates reading for an examination. 


CoLm’s researches on the nervous system 
aif Intera] ine ayait of ieice andl on do accel 
morphology of the myxinoid fishes are well known. 
In recent years his strong literary bent, scholarly 
mind and soquisitive love of books have combined to 
interest him in the history of xoology. He has 
lectured and written on the biologista of the past, 
extending to them the same sympathetio under- 
standing of their difficulties and mistakes that he 
offers to young people struggling along the paths of 
original investigation under his care, yet always, after 
the manner of Gibbon, relieving the tedium of 
instruction with an apt analogy or an appropriate 
anecdote. Last year, with the collaboration of 
Mr. Robert Gibbings, he produced a facsimile reprint 
of a very rare book—‘‘Observationes Anatomicae 
Selectiores. Amstelodamensium. 1667-78” (see 
Naturn, 142, 285; 1988). His researches ‘into the 
writings of Leeuwenhoek and Swammerdam have 
taken him to the old towns and museums of Holland. 
As a result several papers have appeared in the 
Annals of Science and other journals devoted to the 
histary of science. As Prof. Cole will now be able to 
- devote all his time to his unique collections of early 
medical books we look forward to more of his 
delightful studies of the biologists of the past. 


Prof, Otto Hahn 

On March 8, Prof. Otto Hahn, director of the 
Kaiser Wilhelm-Institut for Chemistry, at Dahlen 
near Berlin, will reach his sixtieth birthday. To mark 
this event, a special number of the Zeitschrift far 


physikalische Chemie will appear, in which all the 
articles will be contributed by members of his 
laboratory. A celebration of a more intimate nature 
is also contemplated in the Institute itself. Prof. 
Hahn's friends in other countries, among whom are 
many readers of Naruns, will wish to jom with his 
colleagues in offering their warmest congratulations. 
To workers and students in the fleld of radioactivity 
the names of Otto Hahn arid Lise Meitner are almost 
indissolubly linked together. Readers of Natura will 
remember that Frl. Lise Meitner celebrated her 
sixtieth birthday last November, and it is most 
fitting that where one bas led the other should not 
be far behind. Prof. Hahn’s first work in radioactivity 
was an investigation of the activity of thorianite, 
carried out under Ramsay at University College, 
London. This work led to the discovery of a new 
radioactive substance, radiothorium. Attracted by 
the rapidly growing fame of Rutherford, he then went 
to Montreal for a year (1908-6). There he discovered 
a new body, radioactinium, in the actinium series 
and showed that there were marked similarities 
between the products of thorium and actinium. On 
his return to Berlin, there followed the discovery of 
mesothorium and some striking experiments on the 
use of the recoil phenomenon as a method of separat- 
ing radioactive . It was at this time that 
his association with Frl. Meitner began. Together 
they examined the radiations from many radio- 
elementa and later, with yon Baeyer, they discovered 
the presence of homogeneous groups in the f-radiation 
of some products, the first indication of the now well- 


‘known f-ray spectra. 


Hahn and Meitner also made investigations on the 
origin of the actinium series and, in 1918, they dis- 
covered, simultaneously with Soddy and Cranston in 
Great Britain, the immediate parent of actinium, 
protactinium. Later Hahn prepared this new element 


‘in a pure state in quantity sufficient for an atomic 


weight determination. In pursuing his investigations 
of the disintegration products of uranium, Hahn 
found a very curious branching of uranium X,, which 
gave rise to two bodies—aranium X, already known, 
and uranium Z, a new product of the same mass and 
charge as uranium X, but with different radioactive 
properties. This was in faot the first example of a 
pair of nuclear isomers, many of which have recently 
been found as a result of artificial transformations. 
In recent years, much of Prof. Hahn’s work has been 
devoted to a study of the artificial transformations 
resulting from the bombardment of uranium and 
thorium by neutrons. Only a few weeks ago he was 
able to show, on chemical evidence, that ane of the 
producta of the disintegration of uranium waa not, 
as previously supposed, an isotope of radium but en 
isotope of barium, pointing to a really dramatio 
disintegration of the uranium nucleus. This startling 
conclusion has been confirmed by very ERR 
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experiments in\New York, Paris and other places. 
It will be evident from this very brief scoomt 
of bis work that Prof. Hahn’s contributions to 
- radioactivity have been of outstanding importance. 
He has also taken a prominent part, with his studente 
and colleagues, in developing methods of studying 
chemioal problems by the use of radioactive indicators. 


Dr. C. D. Darlington 

Dez. O0. ai sae has been appointed to 
succeed Sir D Hall as director of the John Innes 
Horticultural Institution, Merton. Dr. Darlmgton 
was educated at St. Paul’s School, Hammeramith, 
where he was a Foundation Scholar, and the South- 
Eastern Agricultural College, Wye. He went to the 
John Innes Horticultural: Institution in 1928, in Dr. 
Bateson’s time. Here his interest was attracted to 
chromosome studies by the late W. O. F. Newton. 
As the importance of this kind of work in relation 
to breeding became recognized, it was considerably 
extended at the John Innes Institution, and in 1987 
Dr. Darlington was appointed head of the Cytology 
Department. In 1929, he travelled to Persia and 
Transcaucasia to investigate the origin of cultivated 
forms of Prunus and Tulipa. During 1932-38, he 
worked in the United States for eight months as a 
Rockefeller Foundation Scholar, visiting Japan and 
India on his way home. In the winter of 1987-38, he 
was a delegate to the Indian Science Congress jubilee 
meeting. He is at the present time acting as recorder 
to the Cytology Section of the International Genetical 
Congress. Dr. Darlington, who is well known for his 
work in the fleld of genetics and cytology, has pub- 
lished ‘‘Chromosomes and Plant Breeding” (1982), 
“Recent Advances in Oytology” (1932; second 
edition 1987), “The Evolution of Genetic Systems” 
(1989), together with numerous scientific communica- 
tions. He is a collaborating editor of the new journal 
Ohromosoma (see p. 872 of this issue). The appoint- 
ment takes effect from October 1, 1939. 


Mr. James Henderson 

Tua Iron and Steel Institute has awarded the 
Beasemer Gold Medal to Mr. James Henderson. The 
Bessemer Medal was founded by Sir Henry Bessemer, 
and is awarded annually for distinguished merit in 
promoting the technical and metallurgical develop- 
ment of the iron and steel industry ; it is the highest 
honour which the Institute oan give. Mr. Henderson 
was associated for forty-five years with the technical 
development of the Frodingham Iron and Steel Co., 
Ltd., in North Lincolnshire and held all positions fram 
chief metallurgist to managing director. During that 
period, the works became one of the most important m 
the country, and were associated with such important 
developments as the introduction of the Talbot direct 
metal process, the use of blast-furnace gas in blowing 
and power engines, and the installation of modern 
plate mills. Mr. Henderson is now deputy chairman 
of the renamed Appleby-Frodingham Steel Co., Ltd., 
and a director of the United Steel Campanies, Ltd. ; 
he is past-president of the British Iron and Steel 
(Federation and of the Lincolnshire Iron and Steel 
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Institute. He is one of the only two Englishmen 
whose services to the industry have been recognized 
by nommation to honorary membership of the 
Verein deutacher Hisenhitttenleute. 


Ludwig Mond, F.R.S. (1839-1909) 

Lupwia Mowp, patron of the arts and sciences, 
was born on March 7, 1889, and the commemoration 
of his centenary is a convenient opportunity to recall 
something of what we owe to him. Originally German 
and later a naturalized British subject, he perfected 
and established in Great Britain the ammonia-soda 
process which brought into being the firm of Messrs. 
Brunner, Mond and Company, the nucleus of Messrs. 
Imperial Chemical Industries, Limited. He also 
devised satisfactory processes of nitrogen recovery 
and for the manufacture of producer gas, which 
latter process is the property of the Power Gas Oor- 
poration. No leas well known is Ludwig Mond’s 
process for the production of pure nickel, in which 
a@ newly discovered and unique compound imme- 
diately found important technical application. 
Throughout his life, he was pre-eminent as a chemist 
and investigator. His amassing great wealth was 
the result and not the object of his work. 


Soma of Ludwig Mond’s public benefactions for the 
encouragement of scientific investigation may be 
recalled. During his life he gave £100,000 for the 
foundmg and endowment of the Davy Faraday 
Laboratory of the Royal Institution, and £16,000 
for the continuance and improvement of the catalogue 
of scientific papers of the Royal Society. He be- 
queathed £50,000 to the Royal Society “for the 


‘endowment of research in Natural Science more 


particularly but not exclusively in Chemistry and 
Physics”. He also bequeathed a similar sum to the 
University of Heidelberg and £25,000 to Cassel, his 
native town in Germany. He gave to the nation, 
together with an endowment for its maintenance, 
the Mond Oollection, chiefly of early Italian paintings, 
now well known as an important part of the National 
Gallery. This, and his bequest of £20,000 to the 
Mimich Akademie der bildenden Kiinste, are memorials 
to Ludwig Mond’s own appreciation of art and to 
the care he took that others should benefit by it. 
Truly, this was a great man. 


Frederick Howard Marsh (1839-1915) 

Howarp Marss, an eminent London surgeon and 
master of Downing College, Cambridge, waa born on 
March 7, 1839, at Homersfleld, near Bungay, Suffolk, 
the son of a gentleman farmer. He received his 
medical education at St. Bartholomew's Hospital, 
where he was a contemporary of Alfred Willett (see 
Natunm, 189, -61; 1937) and qualified L.S.A. and 


' MLR.O.S. in 1861. Five years later he became F.R.0.8. 


and was appomted surgeon to the Queen Square 
House of Relief for Children with Chronic Disease 
of the Joints. In 1868, he was elected assistant 
surgeon to the Great Ormond Street Hospital for 
Sick Children, where he afterwards became full 
surgeon and consulting surgeon. Between 1865 and 
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1870 he acted twice as private assistant to Sir James 
Paget, several of whose works he afterwards edited. 
Fram 1878 until 1891, when he became full surgeon, 
he served as assistant surgeon to Bb. Bartholomew's 
Hospital, where he lectured on anatomy, practical 
surgery and orthopedics. In 1908 he was appointed 
professor of surgery at Cambridge in succession to 
Sir George Murray Humphry, who had died in 1896, 
and m 1907 succeeded Dr. Alexander Hill as master 
of Downing Oollege. He was the author of “Diseases 
of the Joints” (1886), which wert through three 
editions and ‘was translated into German, ‘‘Olinical 
Lectures and Hasays” (1902) and numerous oontribu- 
tions to St. Bartholomew's Hospital Reports. Besides 
the distinctions already mentioned, Marsh was an 
honorary fellow of the Royal Academy of Medicine 
in Ireland, president of the Olimical Society of London 
and a corresponding member of the Orthopedic 
Society of New York. He died on June 24, 1915. 
A sympathetic obituary notice by Sir D’Arcy Power, 
accompanied by his portrait, in St. Bartholo- 
mows Hospital Reports (51, 1; 1915). 


The Bastardy (Blood Tests) Bill 

Ir is to be hoped that the Bastardy (Blood Tests) 
Bil, which was given ita second reading after a 
debate in the House of Lords on February 8 (NATURE, 
Feb. 18, 204), will duly pass into law. The use of 
blood group testa has already become a common 
practice in several other countries, notably Sweden, 
Germany and the United States. The Bill provides 
that the Lord Chancellor may make rules under the 
Act, governing the taking, identifying and posting 
of blood samples, the form of certificate to be given, 
the qualifications of the ‘approved persons’ who 
make the tests, and the scalo of fees payable. It 
may be pointed out that the M and N testa requiré 
much more kill in determination than the A and B. 
It would therefore seem desirable for a local prac- 
titioner to take the samples as arranged and send 
them to one of a very limited number of experts who 
would make the actual testa. The Galton Laboratory 
is one of the very few places where the M and N as 
well as the A and B testa are constantly being made 
as a routine operation. In Denmark, a Government 
laboratory has been established for the purpose, 
where the tests.are made for a small charge. Probably 


a similar arrangement would be best for Great 


Britain. 


Television in Cinemas 

Tus practical application of television moved & 
step forward on February 23, when a view of the 
whole progreas of the British light-weight boxing 
championship was transmitted from the Harrmgay 
arena. On this occasion, for the first time, the tele- 
vision programme was relayed to three cinema, 
theatres in the West End of London, where the’ 
public had paid for admission. A report in The Times 
states that two of these theatres used Baird apparatus, 
while the third used the Scophony system. These 
cinemas became in effect overflow meeting places, 
where those unable to watch the fight in the arena 
could still follow ita progreas in black and white 
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pictures ; and the view so provided on a fifteen foot 
screen was the equivalent of a ring-side seat. At the 
transmitting end, two cameras were used, one giving 
a general view of the ring with the spectators scarcely 
visible in the surrounding darkness, while the other 
gave a close-up view of the two boxers. The latter 
was used most of the time and enabled viewers to 
watch the detailed progreas of the contest. With 
the exception of one or two occasions, when there 
appeared to “be a loas of synchronism in the trans- 
mitted pictures, the apparatus werked quite satis- 
factorily, and the accompanying running commentary 
was up to the usual high standard for sound broad- 
casting. The successful transmiesion of this fight 
demonstrated that such an event is very suited to 
television, and that the inevitable technical diffi- 
culties of relaying the programme to cinemas have 
been largely overcome. As a result, according to a 
farther announcement in The Times, Baird television 
apparatus is to be installed m some 350 cinemas 
controlled by the Gaumont-British Picture Oorpora- 
tion. 


University of Birmingham: Annual Report 

Tx the report of the Council which was presented 
to the Oourt of Governors at its annual meeting on 
February 23, reference is made to two recent bene- 
factions, namely, one of £10,000 by Sir Charles Hyde 
and the other of £2,000 by the Pro-Chanoellor and 
Mrs. Barrow. ‘These were given as peace thank- 
offerings. Sir Charles-Hyde’s gift, to be applied to 
a purpose chosen by the Prime Ministédr, is to be 
known as the Neville Chamberlain Physical Fitness 
Fund, and the income is to be used towards the 
maintenance of the University’s scheme for physical - 
education. The contribution of Mr. and Mrs. Barrow 
is to be added to the Medical School building fund. 
Mrs. Ellen M. Parrott has given £500 m memory 
of her late husband, to be known as the T. H. Parrott 
Geological Research Fund, for “advancement of 
research in Geology”. Dr. and Mrs. Edward Oadbury, 
who recently provided funds for the building of the 
St. Francis Hell, have given a further sum of £3,000, 
the income of which is to be used for the maintenance 
of the Hall. ‘As part of the scheme for physical 
education, & gymnasium (with ancillary rooms and 
three squash courts and one fives court) is to be 
built at a oost of £15,000, of which £10,000 has been 
promised by the University Granta Committee and 
£5,000 by a private benefactor. Funds for the estab- 
lishment of a department for research into mental 
diseases in the new building of the Medical School 
have been guaranteed for a number of years. Tho 
laboratories are now occupied, and Dr. Stanley Barnes 
has been appointed honorary director of mental 
diseases research, with Dr. F. A. Pickworth as 
senior research officer. Several investigations into 
cancer, financed by the Local Committee of the 
British Empire Cancer Campaign, are being carried 
out in the new Medical School. The Poynting 
Memorial Lecture is to be given on March 7 in the 
Physics Department by Dr. H. B. G. Casimir, of 
Leyden, on “The Approach to the Absolute Zero of 
Temperature, and the Properties of Matter at the 
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Lowest Attainable Temperatures”. The Huxley 
Lecture is to be given on March 16 at the University, 
Edmund Street, by Sir Albert Seward on “Aspects 
of Evolution in the Plant World”. 


Vocational Rehabilitation of the Physically Disabled 
A srupy of the vocational rehabilitation of the 
physically disabled has been prepared for the 
Advisory Committee on Education by Lloyd E. 
Blanch (U.8. Government Printing Office, Staff 
Study No. 9). The study reviews the development, 
status and Le ae of the rehabilitation service 
inaugurated m July 1920 by the Federal Government, 
under which up to June 30, 1987, 98,690 persons had 
been rehabilitated. In the year ended June 80, 1937, 
vocational rehabilitation was completed for 8,691 men 
and 2,400 women, about 60 per cent of whom received 
some training. Maintenance was provided ar secured 
for 948 while they were undergoing rehabilitation. 
Of those rebabilitated, 64 per cent were leas than 
thirty-one years of age and only 8 per cent were 
more than fifty. Most of those rehabilitated (61 per 
cent) were without dependants, but 26 per cent had 
two or more dependante. Orthopedic disabilities 
handicapped 75 per cent of those rebabilitated. The 
study suggests that 150,000 persons each year acquire 
permanent disabilities sufficiently serious to prevent 
them from returning to work without assistance. 
About 50,000 of these can be employed normally 
after rehabilitation; 75,000 oan be employed only 
in sheltered workshop conditions, while the remaining 
25,000 can only be employed, if at all, in their 
homes. Accordingly the present programme only 
rebabilitates about 20 per cent of the physically 
disabled who need, such assistance. The study oon- 
cludes that a permanent Federal programme is 
required and ingists on the importance of Federal 
administration and of the co-ordination of Federal 
services which affect vocational rehabilitation. Refer- 
ence is also made to special services for the blind and 
to the need for an extended programme, including 
the provision of living expenses during rehabilitation. 


The New Deal in the United States 


In Fact of October 1988, under the title “Roosevelt 
and his New Deal’, Stephen K. Bailey gives a 
concise account of the achievements of the New Deal 
up to the end. of September, which indicates not 
merely the problems which faced Roosevelt but also 
the background of social and eccnamic conflict against 
which they have to be assessed. In successive 


.ohapters, the attempts made to meet the needs of 


the farmer, under the Agricultural Adjustment 
Administration and the Farm Credit Administration, 
eto., the industrialist, under the National Industrial 
Recovery Aot and the Public Works Administration, 
as well as the needs of labour and the unemployment 
situation by the Federal Relief Administration, are sur- 
veyed. The complexity of the situation is clearly indi- 
cated as well as the way in which the conflict between 
big business interests and labour hag been intensified, 
the difficulties which the Federation has to overcame 
in the direction of social reform, the establishment 
of a really sound banking system, and the problem 
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of the Supreme Oourt. Mr. Bailey hazards no guess 
as to the outcome of the present situation: the 
successes and failures of the New Deal are impartially 
indicated as well as some of the reasons for the 
vagaries of American foreign policy ; but his account, 
whether or not it is used as an introduction to further 
study, should at least contribute to the sympathetic 
understanding of the American situation, although 
the rather sombre picture he gives of the relation 
between employers and employees and of the attitude 
of the former to social reform does not encourage 


Selection of Sixes of Timber Beams 

Tus determination of the suitable breadth and 
depth of a timber beam to carry a given load involves 
consideration of strength, of stiffness, and of the 
capacity of the material to withstand the horizontal 
shear forces induced in it by the transverse loading. 
The calculations which these considerations necessi- 
tate can, however, be entirely eliminated by making 
use of a set of three charts recently published under 
the title “Charts for the Design of Timber Beams”. 
These charts have been prepared by V. D. Limaye, 
officer-m-charge of the Timber Testing Station, 
Forest Research Institute, Dehra Dun, United 
Provinces. The first of them is designed to ensure 
that a beam of adequate strength is chosen. In 
it two nomographs are provided which, from the 
given load per square foot, span, and spacing, 
ascertain the total load carried by the beam. Then, 
by the drawing of four horizontal and vertical lines 
terminated by suitably placed diagonal lines which 
sre embodied in the chart, the breadth and depth of 
a sufficiently strong beam are obtained. In most cases 
in which timber beams are used, it is necessary to 
restrict the deflection under load to certain specified, 
limita, and stiffness has therefore to be arranged. 
This is done by means of the second chart, which 
enables the correct amount of adjustment to be 
made im the sizes already determined so that the 
required degree of stiffness is assured, and the 
process involves only the drawing of another set of 
horizontal and vertical lines. In the third chart a 
third series of horizontal and vertical lines leading 
to a final nomograph either confirms the horizontal 
shear strength as adequate or shows the carrection 
required so that, in the end, the section evolved is 
suitable for ita purpose from all points of view. 


Magneto or Cail Ignition for Motor-Cars 

F. R. Haram has recently compared the relative 
advantages of magneto and coil ignition used for 
generating the explosions which occur in motor-car 
engines (Students’ Quart. J. Inst. Hle. Eng., Deo.). 
Ooil ignition was prominent on the early types of 
petrol engines, but magnetos appeared on the market 
and for a number of years prior to 1914 a Boech 
magneto was regarded as the acme of perfection. 
About ten years ago coil ignition systams came to 
the front. The magneto is of great importance in 
aero work and is popular on racing-cars, but in 
motor-vehioles it has been almost entirely replaced 
by coil ignition. Modern coil ignition systems are 
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very trustworthy. The causes of the failure of the 
ignition system are almost always due to battery 
and wiring faults; they are very rarely due to tho 
ignition apparatus itself. The contact breaker, coil 
and ignition switch are generally mounted at different 
points and thus their action is dependent on the 
soundnesa of the wiring between them. Loss of 
Inagnetiam which used to cause trouble with mag- 
netos is absent in coil systems. Ease in starting up 
an engine is a prominent feature in coil ignition ; 
at whatever speed the engine is turning, a good 
spark is always obtained at the plug pointa. The 
contact breaker is usually the first component to be 
examined, following an ignition failure, and hence its 
accessibility and ease of adjustment are of great 
importance. In this respect, coil ignitian has nearly 
always the advantage. A clear view of magneto 
contact breakers can rarely be attained without the 
aid of a mirror. Coil ignition is also greatly superior 
to the magneto so far as the rapid replacement of 
faulty parts is concerned. 


Scandinavian Museums 

Am article by J. A. Sidney Stendall on museums 
in Scandinavia (Museums J., 38, 397, Nov. 1938) 
should prove of value to museum curators in Great 
Britain. The author selecte for special description 
details of exhibition technique. His diagrams of 
methods of showing specimens, of artificial lighting, 
and of construction of exhibition cases for straight- 
forward display or for the buildmg up of pictorial 
dioramas, show how carefully and successfully these 
aspecta have been considered in the museums of 
Sweden. There are suggestions here the adoption of 
which would add interest to many museums in Great 


Chromosoma 

Tre development of the chromosome theory of 
heredity during the last twenty years bas led to the 
publication of some thousands of papers devoted to 
a study which is at once genetics and cytology. 
These papers have been’ published partly in the 
special genetical journals—Cenetcs, Baurs Zoi- 
schrift, Genetioa, Hereditas and the Englsh and 
Japanese Journals of Genstics—and, in the 
special cytological journale—La Oclkils, Oytologia 
and Meers. Springer’s Zeitschrift fur Zellforschung 
und mikroscopische Anatomis. Many also have been 
published by the older xoological, botanical and 
general scientific journals. Measrs. Springer have now 
divided their journal into two parte, which will appear 
separately this month, marking not inappropriately 
the centenary of the cell theory. Part A, Algememe 
Zeliforechung und l. Anatomis will oon- 
tinue to deal with the physiological and histological 
side of oell-study with which the old journal was 
largely concerned. Part B, under the short title of 
Ohromosoma, will be in effect a new journal. It will 
deal with the chromosomes in their twin aspects of 
cell mechanisms and organs of heredity. Dr. Hans 
Bauer, of the Kaiser Wilhelm-Institut für Biologie in 
Berlin-Dahlem, is the general editor. He has secured, 
the oollaboration of Dr. Lothar Geitler of Vienna, 
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Dr. T. Casperason of Stockholm, Dr. A. Mimtximg of 
Lund, Dr. W. v. Méllendorf and Dr. J. Seiler of 
Zurich, Dr. O. L. Mohr of Oslo, Dr. O. D. Darlington 
of London, Dr. F. Schrader of New York, and Dr. 
Th. Dobzhansky of Pasadena. The balance of 
zoology and botany, chemistry and geneties in this 
group should ensure a competent discrimination as 
well as a new point of view in furthering this youngest 
of the sciences. 
Sixth Pactfic Science Congress 

Tua sixth Paciflc Science Congreas will be held in 
Berkeley, Stanford and San Francisco, California, 
during July 24—August 12 under the auspices of the 
National Research Council of Canada, on the mvita- 
tion of the U.S. National Research Council. The 
programme is so constituted as to emphasize the 
discussion of comprehensive scientific topica of 
general interest to the peoples living within the 
Pacifico basin, and the theme of the Congress will 
therefore be ‘‘the present stage of knowledge of 
Pacific scientific problems and methods by which 
that knowledge may be most profitably enlarged”. 
For this reason, the programme is arranged as ® 
series of symposia rather than a collection of inde- 
pendent papers. Forty-two countries have been 
invited to take part. Further information can be 
obtained from Dr. R. E. Clausen, Room 205, Hilgard 
Hall, University of California, Berkeley, California. 


Study Meeting on Magnetism 

A sTUDY meeting on magnetism, to be held im 
Strasbourg during May 21-25, ia being organixed by 
the Institute of Intellectual Co-operation in ool- 
laboration with the Service Central de Is recherche 
scientifique de France. The following subjects will 
be discussed: (1) paramagnetiam, very low tem- 
peratures, relaxation and nuclear magnetism; (2) 


moderately low temperatures ; 
magnetism; (4) ferromagnetiam, (a) 
molecular moments, (b) ferromagnetiam and the 
crystalline network, (b’) interaction and ite relation- 
ship to thermodynamics, (0) Curie pointe, (d) gyro- 
magnetic phenomena, A number of papers have 
already been arranged, and it is expected that about 
thirty eminent authorities on the subject will attend 
the meeting. The papers and & report of the dis- 
cussions will be published in the fifth volume of the 
“Scientific Oollections’? of the Institute. Further 
information can be obtained fram the International 
Institute of Intellectual Oo-operation, 2 Rue de 
Montpensier, Paris, 1%. -T 


Physics in the Textile Industries 

THa annual general meeting of the Manchester and 
District Branch of the Institate of Physics is to be 
held in the Physics Department of the University of 
Manchester at 7.80 p.m. on Friday, March 17. 
Immediately after the conclusion of the business of 
the meeting, Dr. F. O. Toy, chairman of the Branch, 
will speak on “The Physicist in the Textile Industries”, 
and will attempt to give some idee of the vast scope 
in dente reearch Zor tho- employait of tess 
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and applied physics, and for the application of 
physical methods. In view of the Institute of Physics 
forthooming Oonference on Textile Physics it may 
be expected that Dr. Toy’s lecture will be of special 
interest to members of the Institute, and to others 
connected with the textile industries. 
Conference on Industrial Physics 

THs third Conference on Industrial Physica is 
being arranged by the Institute of Physics to take 
place in Leeds during March 28-25 under the presi- 
dency of Prof. R° Whiddington. The subject of the 
Conference is to be ‘Physics in the Textile In- 
dustrie”. An exhibition of Instruments, apparatus 
and books cognate to this subject is being arranged 
and will be held in the Physics Laboratories of the 
University of Leeds. A section of the Exhibition, 
intended to be of special mterest to non-technical 
persons, will be devoted to popular applications of 
physics in the textile industries. Addresses will be 
given by the president of the Institute of Physics, 
Dr. O. O. Paterson, on “Oolour and Oolour Ren- 
dering” and by Dr. ©. G. Darwin, director of the 
National Physical Laboratory, on ‘Heat Effects in 
Fibres and other Systems”. In addition, the following 
lectures, to be followed by discussions, have been 
arranged: ‘The Physics of Humidity” by Prof. R. 
Whiddington ; ‘Industrial Humidity Control and 
Measurement’? by Dr. Ezer Griffiths; ‘The Contri- 
bution of Physics to the Development of Industrial 
Process Control” by Dr. M. C. Marsh; and “Anto- 
mastio Regulators for the Textile Industries” by Mr. 
D: Harrison. Visits to local works and research 
laboratories will be included in the programme, and 
a Conference dinner is being arranged. There will 
be no Conference fee, and membership is open to all 
interested. Further particulars can be obtained from 
the Secretary, Institute of Physics, 1 Lowther 
Gardens, Exhibition Road, London, §.W.7. 


Announcements 


Tma folowing awards have recently been made by 
the Royal Academy of Belgium: Charles Lemaire 
prizo to E. Franchimont; François Deruyts prizes 
to P. Buriat and F. Rozet; Léo Errera prize to 
A. Dalcq; Joseph Schepkens prize to R. Steysert ; 
Adolphe Wetrems prize (natural sciences) to C. 
Stevens ; Albert Brachet prize to L. Sven Horstadius. 
The Paul Fourmarier prize to L. Cayeux. Prof. 
H. N. Ruasell, of Princeton, and Prof. A. Pictet, 
of Geneva, have been elected associates of the 
section of mathematical and physical sciences of the 
Academy. 

Costantixo Goron has been elected correspondant 
for the Section of Rural Economy of the Paris 
Academy of Sciences in succession to the late L. 
Ravas. 


Tua folowing awards have been made by the 
Council of the Royal Aeronautical Society.- Stlver 
Medal: Major R. H. Mayo, for his work leading to 
an advancement in aeronautical design; Taylor 
Gold Medal: Squadron Leader H. P. Fraser, for his 
paper on “High Wing Loading and Some of Its 
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Problema from the Pilot’s Point of View” ; Wakefield 
parachute design, which has led towards safety in 
flying; Dusk Memorial Priss: Squadron Leader 
G. M. Buxton, for his paper on “The Development 
of Sailplanes”’, and to Mr. H. F. Vessey, for his paper 
on “Effect of Wing Loading on the Design of Modern 
ira with Particular Regard to Take-off Prob- 
lems”; Pilcher Memorial Prise: Mr. H. E. H. 
Rochefort, for his paper on “The Theory and Practice 
of Stressed Skin Construction for Aeroplanes” ; 
Usborne Memorial Prize: Mi. P. H. Rayner, for his 
paper an ‘Notes on Aero Engine Research”. 


Tua following appointments and promotions 
in the Colonial Service have recently been made: 
R. K. Tremlett, agricultural officer, Uganda; J. N. 
Bee, veterinary officer, Leeward Islands; W. M. 
Rogers, tobacco officer, Agricultural Department, 
Ceylon; O.J. Voelcker, senior botanist, Agricultaral 
Department, Nigeria; N. R. MoHardy (senior in- 
spector of plant diseases), land settlement officer, 
Jamaica. 


Tus Leipzig Fair will be held on March 5-13. 
The Samples Fair will be open during March 5-10; 
but the Great Engineering and Buildmg Far will 
be open for the whole time. Further information 
can be obtained from the London office of the 
Leipzig Fair, 426-0 Firat Avenue House, 45 High 
Holborn, London, W.0.1. 


Taa Federation of Medical Societies of North Africa 
will hold its annual congress on April 3—5 at Oran 
under the presidency of Dr. Jasseron. The subject 
for discussion will be brucella infections. Further 
information can be obtained from the general 
secretary, Dr. René Solal, 16 Boulevard Maréchal 
Joffre, Oran, Algeria. 


Tua Royal Statistical Society is offering the Frances 
Wood Memorial Prize, value £80, for competition in 
1989. The Prize is offered for the best investigation, 
on statistical lme, of any problem affecting the 
economic or social conditions of the people. Further 
information can be obtamed from the Honorary 
Secretaries of the Royal Statistical Society, 4 Portugal 
Street, W.C.2. 


Wa are asked to state that all reprints of papers 
of the late Prof. George Barger have been placed in 
the Department of Chemistry, The University, 
Glasgow, and copies can be obtained from there on 
application to the Secretary of that Department. 


. Tas Proceedings of the Linnean Society, Part 4, 
published on December 80, cantain, together with the 
address of the president, Dr. J. Ramsbottom, ab- 
stracta of the pepers delivered by invitation at the 
two symposia held by the Society as part of the 
150th anniversary celebrations, upon the subjects of 
“Thé Concept of Species fram the Time of Linnssus 
to the Present Day” and ‘Geographical Isolation as 
a Factor in Species Formation” (Natura, 141, 998 ; 
1938) . 
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the Editor 


The dior dos not hold himself responsible for opinions expressed by his correspondents 
correspond 


He omno undertake to return, or to 


with writers of, rejected manusoripts 


tniended for this or any other part of NATURE. NS Aon eb oe 
Norms ON POINTS IN SOMA OF THIS WEMK’S LETTERS APPEAR ON P. 381. 


, CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Forbidden Lines of Fe VII in the Spectrum of Nova 
RR Pictoris (1945) 

Tua bright line spectrum of Nova RR Pictoris 

(1925) is characterized in the later stages by a group 

of lines im the visible region, of which the most 

i 2% 5728 and ì 6087, form with Ha and 

2 4686 of He I the dominating lines of the spectrum’. 

These lines have not been found in any other spectrum 

and no adequate explanation of them has been given 
so far. 

Some coincidences between lines in Nova Pictoris 
pna o ban aTa o T N T a e e 
for analogous lines of Fe VO. lating the 
position of the multiplet 3d* °F — ee in Fe VU, 
one finds a striking coincidence with a group of linea 
in Nova Pictoris. The significance hereof is strength- 
ened by the exact of the seperation 
°F, — °F, between 1 5728 and A 6087, mdioating the 
identification *F, — 1D, and 'F, — 1D}. However, 
due to the uncertainty in the preceding iso-electronio 

the location of 1D could not be predicted 
by extrapolation, and a previous analysis of FeVII? 
is inconsistent with the identifications. 
Thus a new attempt at locating the 8d' terms of 


FeVIL became desirable. This has now been 
accomplished, result confirms and extends 
the suggested lanation of the Nova Pictoris 
spectrum, a8 will shown below. 


The vacuum spark spectrum of iron photographed 
with a previously described spectrograph‘ at 0:5 A. 
per mm., reveals several line invo 3d* 
terms. The group 3d! — 8d 4fat à 150 A. to 159 A., 
which is well separated from other transitions and 
shows strong intercombinations, was chosen as the 
most suitable for the p It was poesible to 
classify all (42) observed li of the group with a 
tolerance of about 0-001 A. and establish in good 

+ with the theoretical formule’ al terms 
af odok. oonigaration, which are able to appear in 
the group. The details of the analysis will be pub- 
lished elsewhere. The 3d' levels thus located are 
collected in the following table. 





The caloulated wave-langths ( 2A.) of tha forbidden 
transitions between these terms are as follows: 


°F —'G@ 3457-3, 3687-2, 3759 °9 ; 
TP 4999-0, 4583-0, 


From the comparison it is evident that the complete 
array of [Fo VII] transitions falling in the investigated 
noe ee ee. At the same time, 

the lines of hitherto unknown origin in the visible 
spectrum of the late stages of Nova Pictoris are 
explained. 

The following remarks may be added. The strong 
‘out of focus’ line 48760, which was previously 
ascribed to O++, is no doubt mainly due to [Fe VII], 
although O++ may contribute, especially in the 
earlier stages of the nova. The nebular pair of [Ca V] 


is certainly present, one component 4 5808 and 
the other coinciding with 1 6087. blend of 
[Ca V] and [Fe in 26087 would explain the 


observed variation in the intensity ratio between 


‘25723 and 16087, which has been considered as 


indicating that these lines cannot have a common 
origin’. - 
I. 8. Bown. 


Oalifornia Institute of Technology, 
B. EDLÉN. 
Physics Laboratory, 


University, Uppsala. 
Hot Toy. Astro, Sec., 94, 35, 816 (1983-24), 


r a ape 
Beni aN 


Bp. otk Bpectra” 
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Origin of the Earth's Magnetic Field 
THERE is SERER Taaa evidence that the 
earth possesses a metallic core’. Jeffreys? has 
estimated the viscosity of the oore and finds it as 
low as 10 o.¢.8. units. If this value is correct, an 
intense thermal convection must be maintained in 
the core by the heat development of radioactive 
impurities, even if the amount of the latter is 
ee an ee re in 


the ’s crust. 
I bave developed a tentative theory of the magnetio 
fleld based on the assumption that fleld is caused 


by thermo-electrio currents in the core which owe ' 


their existence to the conditions created by the 
turbulent convection. The io current 


density is 
I m o grad œ — B grad T, (1) 
where c is the conductivity, œ the potential of the 
space and surface , B the thermo-electrio 
constant of the ma and T the temperature. 
s, B, T are functions of the co-ordinates. If they are 
VT =.0 together with proper boundary oondition. 

0 together with proper boundary 
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It might appear surprising that the local ftuctua- 
tions of the currents (1) should sum up to yield a 
resultant magnetic momentum which is approxi- 
mately parallel to the earth’s axis. The reason for 
this is found in the action of the Coriolis forces upon 
the mechanical motions of the fluid mass. A glance 
at the hydrodynamic equations will show that for 
small values of the viscosity the Coriolis force is 
vastly preponderant as compared to all other 
dynamical effects. This causes a peculiar east- 
westerly asymmetry of the temperature variations 
at a given level. latter variations are, in the usual 
way, produced by the vertical component of the 
convective motions. 

For the further considerations, we shall oonfine 
ourselves to the second term on the right-hand side 
of equation (1), which presumably contributes the 
major part of the magnetic momentum. The dis- 
cussion of the first term is closely analogous. Ib is 
readily seen that the magnetic dipole momentum 
vanishes, if, for a given depth, B is a constant. This 
means that in a hom mass no temperature 
fluctuations would a magnetic momentum. 
In addition to the hypothesis of convective motions, 
we must therefore admit the existence of inhomo- 
geneities in the earth’s core. Since any particle of 
vertical ta, inhomogeneities are best 
accounted for by phase transformations induced by 
the pressure changes which are a frequent occurrence 
iin ie praca Perhaps there are also considerable 
chemical inhomogeneities present in the core, and 
while there would be a stratifloation in a 
state of rest, the distribution of the phases will 
become irregular under the constant stirring action 
of the convection. 

No additional assumptions have been found 
necessary. An attempt has been made to estimate 
roughly the order of magnitude of the thermo-electric 
currente, Using some simple resulta of the theory 
of metallic conductivity, values of o and B were 
estimated for iron under the physical conditions of 
the oore. It was found that with temperature 
differences so low as 10° the current density is of the 
order of 10* amp./om.*. This is enough to explain 
the observed magnetic field as the result of a small 
one-sided excess in a current system of irregular 
distribution. 

A full account of this mvestigation will appear 
shortly in the Physioal Review. 

Warre M. Ereasane. 
California Institute of Technology, 
Pasadena, California. 
, Jefieys, H., “The Barth” (ind ed., 1087, oh. vif). 
ri r T Na. Rey. Asiro. Sec., Geophys. Suppl, 1, 371, 


' Bridgman,» Wa “Che Physies of High Pressures” (London, 1931, 


TEE RREERS Upigere uni te Quin of the Great 


Sm Jamas Jnans!, commenting on our recent 
letter’, criticizes the numerical relation between the 
distances between nebule and their radii following 
from our point of view on the formation of nebule. 
We sh like to ize here that, owing to the 
aoertainty of the o ional data, the values 
med by ua Sart only ba taken: aa representing orders 


magnitude. 
,For the diameter of nebule we used the value 
t 


( 
i 
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(2,000 light-years) corresponding to spherical nebulæ 
(E0) which seemingly represent the theoretically 
simplest case. If, however, one uses the most 
elongated nebulæ the average diameter will be larger 
only by a factor 2:5 not seriously affecting the 
general agreement. 

The numerical di cy of a factor 8m?/9 ~ 9 
between the exact formula of gravitational unstability 
as developed by Jeans and the simplified one used 
by ourselves, is due to the fact that Jeans identifies 
the square of the critical wave-length à, as given in 
his book, with the square of the radius of condensing 
matter as given by us. This wave-length should be, 
however, equal to, or larger than, the diameter of the 
condensing ; the discrepancy thus becomes 
less than a factor of two. 

The only important modification by 
Jeans is that instead of Hubble’s value 0:8 x 10 
gm./com." for mean density of matter, he that 
& larger value 2:5 x 10-® gm./cm.? obtained by 
Sinclair-Smith and others should be used. It should 
be indicated, however, that whereas Hubble's value 
for the average mass of nebule as used by us was 
derived from the nebular rotation on the assump- 
tion that ithe nebula themsclves are in a state of 
equilibrium, the proposed new value is based on the 
somewhat arbitrary assumption that the so-called 
clusters of nebule are stable. The question as to the 
status of such clusters is in fact a rather difficult one, 
and we hope to discuss it in a later publication. 
Thus it seems more plausible to use Hubble’s value 
which leads to the velocity of particles of the order 
100 km./sec. rather than 20 km./sec. 

Assuming particles of mass at least equal to that 
of the hydrogen atom, a temperature of at least 
0-4 x 10* degrees O. is obtained. Of course, a pure gas 
of free electrons could not be responsible for the forma- 
tion of nebuls ; an equal mixture of free electrons and 
protons (necessary to secure the neutrality of matter) 
reduces the temperature only by a factor of two. 

A more detailed statement of our point of view 
and its relation to relativistic coamol is contained 
in our longer article soon to be published in the 
Physical Review. 

George Washington University, 

Washi , D.C. 
Feb. 7. 
1 Jeans, Str James, MATUXA, 143, 158 (1930). 

rt ego a 

the ” in the elerenth Ine from ths end, the 

D best ad a rod: “whioh after correction 

for becomes an apparent inoreese in density at groas 





Crystal Structure of Methane at the Transition 
Point, 20:4° K. 

Ws have made a detailed X-ray investigation of 
the crystal of methane in the transition 
region, and find, in accordance with previous results', 
that the lattice of methane above and below the 
transition point is a face centred cube. 

In the neighbourhood of the transition pee new 
Imes appear on the photographs apart those 
belonging to the face centred cube. We observed 
as many as ftve. Some of these lines are quite strong 
and comparable in intensity with those of the 
normal lattice. Mooy (loc. oit.) has already found 
evidence of additional lines which he calls parasitio 
lines. 
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We have come to the conclusion that these new 
lmes, including the ‘parasitic’ ones, are essentially 
connected with the transition and cannot therefore 
be treated as if they were accidental. 

A detailed account of this work is to be published 
shortly. 

Aumx, MÖLLER. 
ADOLF SoHaLLaMAcH. 
Davy Faraday Research Laboratory, 
Royal Institution, 
London, W.1- 
Feb. 14. 


1 Mooy, H. H, Comm, Leiden, 213 d. 


Spectrum of Singly Ionized. Tellurium (TeI]) 
Aw extensive investigation of the spectrum of 


Be ae ERN 2 7000 
TAOG A. bes Ted es e anion oe thes crate 
ee ee A further 
study of the has now revealed the struc- 
ture of the spectrum of singly ionized tellurium 
(Tell). The limes vv 86,006, 82,742, 78,447 are 
identified. as forming the fundamental combination 
bps — &S‘P which has enabled the extension of the 
scheme into the region of longer wave-lengths. It 
hha baen. possible to sal ce a related yeten of doublet 
and quartet terms through the detection of several 
intercombination lines. The &p*D and *P intervals 
are found to be 2,784 om. and 4,180 am. re- 


perar The structure is analogous to that of 
worked out by me previously*. 
Be etale oE che IRIRA: are) Dene Beare 


K. R. Rao. 


Achromatic Lenses employing Lithium Fluoride 
and Fused Quartz, _ 

Tma introduction of lithium fluoride in synthetic 
orystal form (a technique developed by Dr. D. O. 
Stockbarger! and his colleagues at Massachusetts 
Institute of Technology) has been the means of fillmg 
a much-needed want in optical materials. In Great 
Britain little use to have been made of this 
material. Tie chief characteristio i ita high trans- 
parency from wave-length 1200 A. up to 20,000 A.; 
furthermore, its homogeneity is excellent (even in 
large orystals) and in this respect is superior to 
fluorite or 

I made use of this material some two years ago 
when a vacuum spectrograph’ was constructed em- 
proving lithium ftuoride for the optical camponents. 
o dbleriore sien ef Ene enciates Co ee 
this instrument has been detected during this 


achromatiem for & spectral range 
end à 2749 A. hia fot would appear to bo af can: 
siderable importance, for ib means that a lens system 
designed for use in the ultra-violet part of the spectrum 
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can be focused in visual light, and no change in foous 
will be necessary for the ultra-violet. Moreover, a 
band of ultra-violet wave-lengths may be employed 
with such a lens system instead of strictly mono- 
chromatic illumination, as has hitherto been neceasary 
in the case of ultra-violet microscope lenses. 


lenses of spectrometers 
Lee > the ultra-violet region, spectrographs, and 


ly photographic lenses. 
ase suitability of these two for achrom- 
atixing purposes is indi in the calcula- 


tions. The Fhe spherical a tion. aa the offence 
against the sine condition can also be kept within the 
permissible tolerances. 

The microscope lens system which has been 
larry aay is now under construction and the results 
will be published in due course. 

B. K. Jonson. 
Technical Optics Department, 
Imperial Oollege of Science and Technology, 
London, 8.W.7. Jan. 81. 
1 Btoekbarger, D. O, J. Opt. See. America, 15, 350 (1937). 
* Johnson, B. K., J. Sei. Instruments, 15, 126 (1938). 


Meteoric Falls in the U.S.S.R. 


Meteorits at Kukschin, Neshin, Tschornigow, 
Ukraine. This meteorite fell on June 11, 1938, at 


optical phenomena were witnessed. 
nomena, resembling the roar of distant thunder or 
over an area of 12 km. radius. 


Ie Gag’ tou Gis aadi ont oF the nik 0. Ga 
, it had formed. Its top was 2 am. below ground. 


The Geological Institute of the Ukraine Academy 
of Sciences, Kiev, was mformed of the fall, and on 
June 20, Souchtchitaky, a scientiflo worker of the 


H 
H 
{ 


So, oe 1243 
n Ow. 88-88 48-23 
440; 1. BRL 3B 0-48 1-73 
M0 ..- 0-003 0-04 0-08 0-068 
Or,Os .- 0% 0-19 0-20 0-45 
n T — — 6-22 
. BOL — — 141 
8 . 288 1-33 2-47 2-77 
MO . mos 13 -00 3-20 ~ 1:85 
TO, cere 0-18 0-06 0-018 
The crust was taken off during the analysis 
totaling 1-75 gm.). The inner substance of 


pH 
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meteorite was pounded in a mortar and, the magnetio 
portion was isolated (II, total 2-46 gm.), as was the 
non-magnetio (L, 1,578 gm.). Column IV 
of the table oe ee ee eee 
of the meteorite as given by the director of First 
Astronomical Observatory of Odeesa, R. L. Dreixin, 
who i the place of the fall on August 26-81, 

1988. I wish to express my gratitude for Information 
provided by him. 

The meteorite has small hollows or piexoglypts. 
It is covered with a dull black crust ; inside it is grey. 
The shepherds hag broken off a small iece, which 
is lost, from one of the angles. Tis hapo E nce 
orientated. 

The direction of flight was approximately from 
south-west to north-east; the geocentric velocity 
was evidently very amall (absence of light phenomena, 
loud detonations, crushing and deep piexoglypts). 
The meteorite obviously fell as one stone. 
position of the radiant, a = 8. 80° W., Seay 
14h 07m local time gives the equatorial co-ordinates 
a = 88°, 3 = 2°, that is, 28° from the sun (a == 79°, 
3 = 28°). The apparent elongation from the apex 
is c = 99°, the true elongation for a parabola is 
t = 148°, and the unperturbed geocentric velocity, 
R oeeeae (v's = 15:6 km./seo.), which accounts for 

e weakness of the acoustic and optical phenomena. 

The igre Me Meteortis, khutor Pavlovka, 
Martinsky District, Stalino region, Ukraine. This 
stone meteorite’ fell on October 10, 1988, entering 
to a depth of 70 om. into the ground. Tta weight is 
30 kgm. The fall occurred at night. Some days 
later it was found by a4 Maria Boushna. 
The meteorito was out of the hole it made 


and broken into fragments. At the break it 
is grey, stony, with metallic . The greatest 
of the was taken to the Stalin Museum 


at Stalmo, Ukraine), four pieces were 
the Academy of Baienoes of the U.S.S.R., Moscow, 
to the Meteorite Commission. On December 16 
another large piece was handed, over to the 
This meteorite ia the fifth to be found in 1938 in 
the U.S.S.R. The total number of meteorites of the 
US.8.R.? is now (Jan. 1, ne ninety-five 
L 8. ASTAPOWITSOH. 


brought to 


1 I. B., J. Rey, Ast, Sec. No. 7, 195-196, 
1E (A Ait Of tha ieteotion ot the Soviee Dnon 





The Helm Wind of Crossfell 


OocunRnEwone of ‘helm wind’ have been tantalixingty 
few ; several have coincided with other 


oped current of air is flowing from a direction 
between east and north-north-cast, that is, within 
about 30° of a direction at right angles to the trend of 
capa TORS With deviations greater than this, 
le modifications are found to occur. (b) The 
depth of the surface air currant up to the summit 
ia ts ee E 
5,500 ft. The observed phenomens then a appear to 
be analogous to those at a submerged weir with 
faces inclined gently upstream, and more steeply 
downstream. The ‘helm wind’ hel ope 
‘rapid’ set up in the air-current flowing 


NATURE 


377 


escarpment; the crest of the downstream ‘ i 
wave’ is marked by the ‘helm bar’. If the north- 


easterly current is of greater uninterrupted depth, 
` the 


wave’ & to flatten out and the 
T Gill (Os et eye ees Guse ab Goan 
level, is no longer found. 

Keen local observers therefore distinguish ‘general 
north-east wind’ from ‘helm wind’, and from the 
os LT, a katabatio flow in quiet weather. 

As might be expected, the wind at the ground is 
characteristically very near & point halfway 
betwpen the ‘helm cloud’ and the ‘bar’, sometimes 
ceusing structural damage. The desiccating effect 
in spring near the escarpment may also be serious. 
With wind of force 6 at Tynemouth, the ‘helm wind’ 
may be expected to attain force 9 on open slopes ; 
progress against it is not easy. 

It is hoped that a reasonable explariation will soon 
be given of numerous local saymgs and writings 
based on observation; the contmuous record of 
temperature at 2,735 ft. should also be of interest. 

These investigations have been carried out during 
the past year with the help of a grant from the 

Trustees. 


Leverhulme 
GORDON MANLEY. 
Bchool of Geography, 
University of 
(Durham Division) 
Feb. 18 
ee Giomary, p. 101 ; Marriott, Quart. J. Rey. Ma. See. 


Micro Separatians by eee Adsorption 
s on Blotting Pa 

a a cg eae cn a aia 

chromatographic adsorption was oarried out as 

Bras eae D7 et discorri oE the 

and by various others since, but the method 

baa ach ot been applied as extensively as its extra- 

ordinary would warrant. The preparation of 
the adsor 


column and the development of the 
chromatogram are troublesome and time-consuming 
Operations and the process AED hcl roast 
cribidarabion Galy ae a Jaak eor. The 
shld) oaan aa i a do describe a a ole anit 
method of effecting such separations which avoids 
entirely the difficulties inherent in the use of Tswett 
columns, and which, in addition, possess distinct 
advantages of its own. 


filter paper, as the 
the paper is placed between two pieces of plate glass 
(6 in. x 6 im is a convenient size) one of which, the 
cover plate, has a small hole (3/16 in. or 1/4 in.) at its 
centre. A solution of the material under investigation 
is introduced through this hole, either dropwise or by 
means of & pipette with a capill capillary tip resting on the 
paper, and this is followed by the introduction of 
the developing solvent. Under these conditions, the 
components of the solution travel outward in con- 
centric zones. The chromatogram is then obtained 
m a form which is particularly well suited to visual 
examination if coloured substances are present, or 
to examination by appropriate chemical or physical 
methods in the case of colourless substances. In 
addition, this type of chromatogram possesses the 
distinctive feature that it may be filed, after drying, 
for future reference. The paper being readily avail- 
able, no extensive preliminary _Preparations are 
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necessary and the time required for an experiment 
is from three to five minutes. 

The adsorbent characteristica of pe differ 
somewhat, but the choice of paper for this work will 
be governed rather more by other factors such as 
porosity, uniformity, and freedom from impurities. 
A thin and moderately hard blotting paper is more 
satisfactory in physical characteristics than filter 

paper of ordinary thickness, but it should be pointed 
out that many commercial white blotting papers 
contain a blue colouring matter which may give rise 
to spurious zones under certain conditions. The 
blotting paper made by the Eastman Kodak Oo. for 
photographic purposes is fairly satisfactory im this 


b has been found that a surprising number 
of separations of various kinds oan be carried out on 
paper, for although paper is not a particularly 
powerful adsorbent,’ what it lacks in this respect can 
very often be compensated by a suitable choice of 
solventa. a a ape mal SLRs 
in analysis by chromatographic adsorbtion which 
necessitate the use of a more powerful adsorbent. In 


order to retain the simplicity and convenience of the ` 


present method it would be desirable to secure for 


ee PADE ee 
le adsorbing materials, perticularty alumina.- 


At the present time one may ad 
of using a film of the powdered 
two sheets of filter 

As a lacture demonstration experiment the separa- 
ee. The ey ole ced Ceti a 
mended. It is carried out most 
using carbon disulphide solution of the pigments 
and carbon disulphide also as the developing 
n e brilliant colours of the carotenoid pig- 

ce ee OR O a ee eee 

present a very striking display when resolved in this 


way. 

The new method is not proposed as a substitute 
for the Tswett oojumn when quantities of more than 
a few milligrams are to be treated. It is strictly a 
micro method, and as with the micro Tswett column 
the difficult problem of identifying the xones is 
constantly ing. However, it can be recommended 
as a useful adjunct to the Tswett column, as the task 
of finding by trial the most favourable conditions for 
a particular separation is greatly simplified. Atten- 
tion is directed to the possibility of adapting the 
method to various problems in quantitative rage a 
particularly where coloured substances are b 
with, and also to the possibility of ite use, in con- 
junction with organic reagents, in qualitative in- 
organio analysis. 

WELDon G. Brown. 


the expedient 
‘bent between 


Lipemia and Calcemia in the Cock induced by 
Diethylstilt l a 


Rars as well as chickens are transformed into 

eunuchoid dwarfs by prolonged treatment with 
io hormone:. During these experiments, a 

high of lipæmia was found in the chickens’. 
The total blood fat can rise to 8,000 mgm. cent 
(the normal being 100-200 mgm. per cent). The 
animals, the blood of which looks like cream, can 
finally succumb with dyspnm@ic symptoms to fat 
thrombosis of the pulmonary blood vessels, in 
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extreme cases. The mternal organs, too, show con- 
siderable lipemia. Thus, for example, the fat content 
of the liver can rise to 24 per cent of the dry matter 
(normal being 4-56 per cent). Lipæmia is found 
physiologically in the hen during the egg-laymy 
season. (increase from 100 mgm. to 580 mgm. per cent). 
In the cock, no spontaneous li ia occurs. Cistro- 
genic hormone, however, can mduce peas in the 
cock as well, dependent on the dose of hormone 
administered. C&stradiolbenzoate proved to be two 
and a half times as effective as wstrone. One dose of 
one mgm. cestradiolbenxoate is ineffective; two days’ 
treatment, however, with 2 mgm. daily, certainly 
results in lipeamia on the third day (increase to 600- 
800 mgm. per cent). pep acpi ae 
hormone is independent of nutrition, occurring like- 
wise in fasting animals. In rodents (rabbits, rate), as 
well as in man, even prolonged administration of 
large doses of hormone does not induce lipemia. This 
lipemia representa the specific effect of œstrogenio 
hormone, since no effect is obtained either with 
cholesterol or with sterol-like hormones (we tested 
progesterone and testosterone). 

ing recent years, a number of synthetic sub- 
stanc having an cstrogenic effect have been dis- 
‘covered, the most active of which is the 4: 4’- 
dihydroxy-a-6-diethylstilbene (diethylstilbasstrol), 
which was described by Dodds, Golberg, Lawson and 
Robinson in 19883. This substance is able to initiate 
oestrus in ovariectomized rata, given'in doses of 0-3— 
0-4 y. Com tive testa show it to be between two 
and three times as potent as œstrone under similar 
conditions. After having ascertained that the pro- 
duction of lipæmis in the cock was due to the specific 
action of cestrogenic hormone, it was obvious that 
the question of whether this synthetic substance, 
which differs chemically from the io hor- 
mone, was able to exert similar effects to those of 
the hormone, should be investigated. 

0:5 of diethylstilbmstrol does not increase 
the blood fat, while 1 mgm. gives rise to an increase of 
122-517 mgm. per cent. Two days’ treatment with 
4 mgm. resulta in enormous lipsemia on 
the third day, the fat proportion increasing from 196 
to 2,380 mgm. per cent. After six days’ treatment 
with 24 mgm. of diethylstilbwstrol it increases from 
125 to 5,480 mgm. per cent (of. accompanying table). 


Ee AND OE ee OOOK aD ET: DIRTHTLATILH 
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Oaloasrmia. The striking changes of the bone 
structure! encountered in eunuchoid dwarf cocks 
lead to the conclusion that prolonged administration 
of cstrogenio hormone produces changes of the 
calcium metaboliam. In’ fact, enormous calcsmia 
was found in those dwarf cocks". The calcium con- 
centration in the blood of the cock is normally up 
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to 15 mgm. per cent, while it rises in the hen guring 
-laying season to as much as 26 mgm. per 
cant. those cocks which had been treated with 
cestradiolIbenszoate for a considerable period of time 
we encountered calcium values of so much as 55-3 
follow parallel Linea. Tu . Lipeamis and calosmia 
follow i ‘and Dotti‘ succeeded, in 
produolag ealonmis in animals through edminisie 
hormone, the values increasing 
Been tiie ee eae Such an enormous 
calcsamia as we succeeded in producing through 
administration of large doses of wstrogenic hormone 
has not yet been dbserved so far as we know. 

The action of diethylstilbosstrol is similar to that of 
cestradioIbensoate. After 2 days’ administration of 
4 mgm. of diethylstilbostrol respectively, the blood 
calcium, m ‘the cock, rises to 22:6 mgm. per cent. 
Subsequent to 6 days’ treatment with 24 mgm. it is 
41-4 mgm. per cent (of. accompanying table). 

The strong action of diethylstilbwstrol also resulte 
from the fact that only two weeks after the first 
injection the cock’s comb begins to shrivel and 
becomes ansgmic, while prolonged treatment pro- 
duces loes of turgor and makes it drop. 

The above investigations, therefore, demonstrate 
that diethylstilbostrol, like ic hormone, 
brings about lipemia and calowmia in the oock, 
while being at least as effective as cestradiolbenxoate, 


B. Zowpzx. 
L. Marx. 
Laboratory of the Gynmoological- 
Obstetrical 
Rothschild-Hadassah-Hospital, 
Jerusalem. 
“kondel, D „ Lancet, 10 and S42 (1936); Folie Olinios Orientals, 
* Bondek, B. Marx, L., Arch. Internet, Pharmace-dynamis and 


: L., Lawson, W., and Bo > 
Doiie fe dese won, binson, B., NATUIR 


“Riddle, O., and Dott, L. B., Sotences, BA, 557 (1036). 


Dodds and Noble! first described the severe 


anemia occurring in rabbits following parenteral - 


administration of posterior pituitary extract. They 
considered this action of pituitrin a selective one on 
the cellular elements of the blood. We? confirmed 
the ansamia caused by pituitary extract, but placed 
a different interpretation on the mechanism mvolved, 
for accompanying the ansmia there was a marked 
fall in the oamotic pressure of the blood. We there- 
fore believed that the dilution in the concentration 
of extracellular electrolytes resulted in a passage of 
fluid into the red cell with a subsequent rupture of 
the oell membrane. The reduced electrolyte con- 
centration of the serum was considered to be the 
result of the antidiuretic action of 
doses of pituitrm. Also, the possibility that pituitary 
extract may promote the excretion of large amounts 
of electrolyte was considered. 

Dodds, Liu and Noble’ take exception to the above 
interpretation on the basis of their studies of the 
water balance of rabbite following pituitrin injection. 
They observed that, although an oliguria resulted, 
the water intake of the injected animals also de- 
«creased. Therefore, it was concluded that rabbits 
were not in a positive water balance, and hmmolysis 
«ould not have resulted from water retention. 
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The issue resolves itself into the relative value of 
an accurate determination of serum osmotic pressure 
versus an approximation of the water balance of & 
rabbit for determining the electrolyte environment 
of the red cell. The term approximation is used 
because the rabbit is a notoriously difficult species in 
which to determine water balance. The gastro- 
intestinal tract of these animals is always filled with 
a pemifiuid chyme. Even if the inhibition of urinary 
secretion is exactly balanced by the diminished water 
intake, appreciable dilution of the serum occurs as 
absorption of fluid proceeds from the gastro-intestinal 
tract, Also it must not be overlooked that pituitmn 
causes the excretion of electrolyte as well as the 
retention of water. These two factors can combine 
to alter the oamotic of the serum and cause 
extreme swelling of the blood corpuscles. It is our 
belief, however, that water retention is the primary 
causa for the alterations in blood 

In the experiments of Dodds and collaborators, 
blood volume determined by a method not mentioned 
failed to show any increase. We, on the other hand, 
measured serum osmotic pressure by the vapour 
pressure method of Hill‘, one of the most senmtive 
of analytical procedures. We found the serum of the 
injected rabbits to be isoamolar with sodium chloride 
solutions of 0-64 per cent instead of 0:9 per cent 
which is normal, In one i the diminution 
in the concentration of serum electrolyte was so 
great that the serum was isoamolar with a 0-56 per 
cent sodium chloride solution. Dodds and oo-workers, 
however, oriticize these figures by an indirect ap- 
proach which does not take into account the pos- 
sibility of an internal water shift. We made note of 
the fact that the food mtake and co the 
‘fluid ingestion of their experimental rabbits were 
markedly diminished. Nevertheless the reported 

in the serum electrolyte concentration did 
occur. Until it oan be shown that severe pituitrin 
ansmia can be obtained in the absence of any 
change in the electrolyte composition of the fluid 
medium of the red blood cell, we believe that the 
cause of this anmmia is erythrocyte hmmolysis 
resulting from water shifta and not the “agglutinating 
and hæmolysing” Be pel py of posterior pituitary 


extract on red bl 
ALFRED GILMAN. 
Laboratory of Pharmacology Louis GOODMAN. 
and Toxioology, 
Yale Medical School, 


Phytic Acid and Mineral Metabolism in Poultry 
played by phytio acid in the 
of poultry have received sur- 
pening lito wad Recently Lowe, 8teenbock and 

jeger! have directed attention to the significance 
of this subject, and have shown that, with diets 
where addition of phytin failed to improve calcifi- 
cation, the addition of the same amount of phosphorus 
as disodium hydrogen phosphate improved oalcifi- 
cation. 

A series of mineral metaboliam experimenta with 


pullets in progreas in this laboratory lends strong 
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to these observations. It has been found that 
ts fail to hydrolyse a considerable proportion of 
the phytic acid present in their rations. Celcium 
carbonate supplements appear to lower the propor- 
tion hydrolysed, just as in the case of the rat". The 
experiments also that when a ration is 
supplemented with calcium (a) in the form of car- 
bonate and (b) in the form of tribasic calcium phos- 
te, a greater proportion of the phytic acid is 
lysed in the case of the ration supplemented 
with calcium phosphate than im the case where the 
lement is caletum carbonate. ; 
t is also clear from the experimental results 
secured to date that the conclusions of Knowles, 
Watkin and Hendry* with regard to the nature of 


phorus excreted by pullets on rations similar to those 
used by these workers is in the form of phytio acid 
a See Furthermore, while the rule found by 
les, Watkin and Hendry?’ with regard to the 
ratio of ‘non-carbonate calcium’ to total phosphorus 
in the excreta has been verified in the case of non- 
laying pullets, it does not appear to hold for the 
excreta of laying pullete, even when the excreta 
contain iable amounts of carbonate. 
It is hoped to publish a fuller acoount of these 
experiments at a later date. : 
: R. H. Common. 
Chemical Research Division, 
Ministry of Agriculture for Northern Ireland, 
Queen's University, Belfast. 
` Jan. 26. 
Bteenbook, HL, and Krieger, O. H., Poukry Sei., 18, 


, and Steenbosk, H., Biochem. J, 88, 1001 (1936). 
Seb a As J. Agris. Sei., 


for Irritation and Coma 


cerebral irritation such as convulsions, contraction 
of the pupil, vomiting and rise of blood pressure, 
and is followed by coma, dilatation of the pupil, and 
other symptoms of is of the nerve centres. 
The current explanation for this tram of symptoms, 
which is seen m many pathological (for 
example, mtracranial hemorrhage, tamour, 
ao) Pappor at eee ee 
of the cerebral vessels and cyanosis, while 
increase in pressure produces profound cerebral 
ansmia and coms. 

The first result of a rise in intracranial pressure 
is to cause ial collapse of the venous sinuses of 
the dura mater and of the cerebral veins’, acoom- 
panied by a diminution in the rate of venous return. 
Accordingly the rate of oxygen supply to the brain 
is much diminished and approximately anmrobic 
conditions are realized in same of the cells. Now, it 
has been shown that under anærobio conditions the 
rate of katabolism of by cerebral cortex is 
enormously moreased’. Thus the rate. of catabolism 
eo a cortex has a low value in 


Sop eae eo 
Mr. McConnell of the Richm ospital, Dublin) 
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indicate that here anoxsmis has essentially the same 
effect in increasing metabolism. Thus the Qs, of 
human cortex, calculated from measurementa of 
respiration and glycolysis, is — 3 in oxygen and — 10 
in nitrogen. This stimulation of metaboliam may 
well be acoompanied by stimulation of the nerve 
centres, and thus convulsions and other symptoms 
of irritation are : due to the imtrecerebral 
anoxsmia, which is itaelf the result of rise in mtra- 
cranial pressure. Still further increase in intracranial 
preasure causes capillary collapse and so seriously 
Impede the cerebral circulation .as to deprive the 
brain cells of glucose, their main metabolic substrate. 
The rate of ete metabolism is now substantially 
diminished even below its normal level, and irritation 
thus gives place to paralysis. In this manner, a 
progressive rise in pressure within the cranial cavity 
may first produce a stimulation of metaboliam 
associated with irritation, and is later followed by 
diminution or even ceasation of metabolism, accom- 
penied by coma and other terminal symptoms of 
compression. 

The convulsions produced by heart block- in 
man and by ligation of the carotids and vertebrales’ 
in animals have probably the same cause as those 
produced by rise in mtracranial pressure. In these 
cases also, aloxmsmia causes increase in katabolism 
si a a eal Gg rar a cer 

Further, Loewenkart, Lorens and Waters‘ 
have pase that intravenous injection of sodium 
cyanide causes stimulation of the respiratory centre 
and also a remarkable cortical stimulation in 
stuporous cases of dementia precox. They suggest 
that the cyanide, by mhibiting absorption, 
stimulates anwrobic metaboliam. tone® also has 
shown the lactic acid content of brain increased by 
cyanide convulsions and suggesta that convulsions 
may be aasociated with increased tissue activity. I 
have found the Qo, of rabbit’s cortex, as above oal- 
culated, to be increased fram —2 to —7 by the 
addition of 8 x 10> M. sodium cyanide. The respire- 
tion is simultaneously diminished by 50 cent, but 
the ærobio lactic acid tion is stimu- 
lated. Here again Increased nervous activity is 
connected with increase in kataboliam of glucose. 


K. 0. Drxon. 
King’s College, 
Cambridge. Feb. 2. 
Oushing, Amer. J. Med. Sei., 194, 375 (1002). 


' Dixon, Biochem. J., 80, 1470 (1036), 
3 Gidea and Cobb, Arok. Hourel. Papah., 8, 876 (1930). 
4 
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Loewenhart, Lorens, and Waters, J. Amer, Med, As., 02, 980 (1920). 
Stone, Bicehem, J., 88, 1006 (1038). 


Proteins of Rattlesnake Venom 
Ractorriy, Slotte and Fraenkel-Oonrat t" 
that they have succeeded in ing the whole 
of the neurotoxm and hsmolysin of Orotalus-t- 
Oe cullen OF its paleo did ash 
tion of this substance did not 
change ite, pigsiclogioa ies or its chemical 
composition. This substance containing 
SET eile Ga fe aici cote as oa 
sidered by them to be a pure substance. In the 
ac paige co D a yh anh ppm 
les of Orotalus-t-terriflous venom, 
Te te fad dat is ara cca bo eae 
separated from the neurotoxin by adopting the 


following procedure : 
100 mgm. of venom was dissolved in 10 0.0, water 


$ 


í 
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and its pH adjusted between 7:0 and 7-2. The solu- 
tion was then saturated with sodium chloride and 
left overnight inside a refrigerator at 6° O. The next 
morning the precipitate formed was separated by 
centrifuging and washed once with saturated sodium 
chloride. This precipitate was found to contain 
8-10 per cent of the total hamolytic activity and 
only 2-2°5 per cent of the total neurotoxic activity 
of the origmal venom. Thus the percentage ratio of 
bæmołysin to neurotoxin has a much higher value, 
4:1, m the precipitate we obtained, than it had in 


the original It is evident, therefore, that the 
bemolytac and activities of OCrovalus-+t- 
terrifious venom are due to two different substances. 
Hence the ine substance which Slotta and 


Fraenkel-Conrat obtained was not a pure protein, but 
a mixture of at least two different proteins. In this 
connexion, it may be mentioned that we have 
succeeded in separating the hemolysin completely 
from the neurotoxin of Naja Naja venom as reported. 
elsewhere’. 
We wish to thank the Indian Research Fund 
Association for a grant for continuing this work. 
B. N. Gxtosn. 
8. 8. Da.. 
University College of Science and Technology, 
Calcutta, Jan. 18. 
1 Motta, K. HL, and Fraemkel-Conrat, H., Haruxe, 148, 213 (1938). 
"Bota, E, and Fracnkel-Oonrat, H., Ber. dewisoch, ehem. Ges., 


+ Ghoth, B N. and De, B. Bq Selene and Oulture, 585 (ay 1687). 
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The Prehensile Paw of the Giant Panda 


Tamea is little to be said in answer to Prof. Wood 
Jones’s remarks on this subject!; but I can assure 
him I overlooked neither of the facts he thinks I did. 
I gave him the credit for the interesting discovery, 
previously only an inference from what was known 
of the skeleton of the foot, that the sesamoid bone 
in question has a special muscular arrangement 
whereby it can be moved. 

Possibly I should feel gratified by his confirmation 
of my statement thet the grasping method of the 


on the ball of the thumb in the human hand. 
It is unfortunate that in his first account he conveyed 
the idea that the method is i t to that 
exercised by the entire thumb. Without reservation 
and without fear of admonition from anyone 
acquainted with the undissected paw of this animal, 
I adhere to my assertion that his description was 

ing; and I venture to predict that wisdom 
will forbid its repetition in his final treatise on the 
subject. 

R. I. Poooax. 

British Museum (Natural History), 

Cromwell Road, 

London, 8.W.7. 

Feb. 20. 


1 NATURA, 148, 246 (1930). 


Points from Foregoing Letters 


Havina obtained the vacuum spark spectrum of 
iron, Dr. L 8. Bowen and Dr. B. Edlén have deter- 
mined the wave-lengths of the forbidden transitions 
between the terms of the 8d” levels, and find that 
these lines correspond to the lines of hitherto unknown 
origin in the spectrum of Nova RR Pictoris (1925). 


temperature 

low as 10° would give rise to currents whose irregular 
distribution may result in a small one-sided excess 
that would account for the earth’s magnetic field. - 
Dr. G. Gamow and Dr. E. Teller, in reply to Bir 
James Jeans’s criticism of their hypothesis of the 
origin of nebuls, point out that most of the objections 
raised would not affect the order of magnitude of 
their calculated result. An important difference in 
the value for the mea density of matter arises, how- 
ever, if one accepts Sir James’s assumption that the 
so-called clusters of nebulm are stable, rather than 
that the nebulw themselves are in a state of equili- 
brium, as supposed by the authors. . 

The usefulness of synthetic lithium fiuoride 
crystals as optical material owing to its 

to wave- from 1200 A. up to 20,000 A, is 
stressed by B. K. Johnson, who states that he has 
designed a lens system combining lithium fluoride 
quartz, which should give complete 


A simple msthod for the micro-separation of the 
components in a mixture Lies eae adsorption on 
filter paper is described by f. . Brown. 


\ 


DiethylstiIbestrol, like stradiolbenzoate and 

cestrone, increases the fat and calcium concentration 
in the blood of the cock, and eventually causes the 
loss of the comb, sccording to Prof. B. Zondek and 
L. Marx. 


Prof. A. Gilman and Prof. L. Goodman claim that 
their explanation of the anæmis produced in rabbita by 
administration of ior pituitary extract, being 
due to the fall in osmotic pressure of the blood, 
are more likely to be correct than the resulta obtained 
by Dodds and collaborators based upon the “water 
balance” of rabbits. 


Experiments reported by Dr. R. H. Common 
indicate that when phytin alone is added to the diet 
of pullets fail to utilize it completely. Oaloium 
phosphate, it added, increases the proportion of 
phytm hydrolysed to a greater extent than does 
calcium carbonate. 


In the absence of the katabolism of carbo- 
hydrate by both rabbit and human cerebral cortex 
is increased. Dr. K. O. Dixon suggests that the oon- 
vulsions and cerebral irritation which follow rise in 
intracranial pressure and other processes producing 
cerebral anæmia, are due to this mcreased metabolism 
of the brain cells associated with stimulation of the 
nerve centres. . 

Dr. B. N. Ghosh and 8. 8. De describe a method for 


the separation of the hemolysin in the venom 
of +-terryfious from the ying neuro- 
toxin and point out that the substance 


ol by Slotta end Trac Conrat, poemaning 
th those properties, is probably a mixture. 
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Research Items 


Anthropometry of the Ovimbundu, Angola 


In the course of the Frederick H. Rawson Field 
Museum Ethnological Expedition to West Africa, 
measurements were obtamed of 53 adult male 
Ovimbundu, which, though an madequate sample, 
are valuable owing to the paucity of material from 
Angola. There are, it is believed, no other measure- 
mente of the Ovimbundu available for comparison. 
This material has been studied by W. D. Hambly, 
of the Field Museum of Natural , Chicago 
(Publication 426, Anthropological Series, 25, 2; 1938). 
In skin colour all were brown, and only four ap- 
proached black, which four might be described as 
light brown’. All were dark brown, and the 
hair was typically Negro. Facial hair was sparse. 
The standmg height averaged 1687-1 mm., just 
within the tall class. The average langth of the head 
is 187:3 mm. and the broedth 1i 186-8 mm., with an 
average cephalic index of 78-1. The average head 
height is 185 mm. The cranial capacity (Pearson’s 
formula) is 1370 c.o. The facial index is 98-7 and the 
average nasal index 87-6, just within the platyrrhine 
group. Measurements on the nose show high vari- 
ability, 35:8 per cent being mesorrhine, 58-5 per 
cent platyrrbine. Only 5 per cent are hyperplatyrrbine, 
with an index of 100+. In regard to variation, head- 
breadth stands first in constancy of measurement, 
while head-length is almost as oonstant. The 
cephalic index also has a low variability. In com- 
parison with other tribes of Angola, the Ovimbundu 
are not greatly removed in stature from the men 
of eastern Angola; but they are decidedly more 
long-headed and mesorrhme. The differences may 
be duo to fixation of type owing to isolation. The 
Ovimbundu are known to have built up a strong 
confederacy. Compared with negro tribes outaide 
Angola, the general build and physiognomy, together 
with the nasal index, suggest a contact, perhaps remote 
in time, with the north-east African element described 
as Hamitic. 

Cyanide in the Determination of Ascorbic Acid 

M. Cushman and A. M. Butler (Proc. Soc. Bap. 
Biol. and Med., 39, 534; 1938) review the literature 
and present further evidence con ing the effect 
of potassium oyanide on 2-6-dichlorophenolindo- 
phenol, the stability of ascorbic acid in whole blood, 
plasma and plaama filtrate, and the question whether 
potassium cyanide should or should not be used with 
plasma ascorbic acid determinations. Their oon- 
clusions were as follows: The use of potassium 
cyanide does not necessarily invalidate the resulta 
and may cause no error. Certain lota of potassium 
cyanide may decolorize 2-6-dichlorophenolindophenol, 
the decolomzing power of a particular lot depending 
upon the concentration of the salt and the pH of the 
dye-salt solution. Reduced ascorbic acid is stable in 
whole blood or metaphosphoris acid filtrates for so long 
as 24 hours. There is a significant loss of reduced 
ascorbic acid when plasma stands at room tempera- 
ture for more than four hours. The loss is not pre- 
vented by the presence of potassium cyanide. There 
is therefore no reason for the addition of potasatum 


cyanide in the determination of plasma ascorbic acid. . 


pH Stability of Elementary Bodies of Vaccinia 


J. W. Beard, H. Finkelstein and R. W. G. Wyckoff 
(J. Immunol., 35, 415; -1988) determined the pH 
range of infectiousness of purifled suspensions of 
the elementary bodies of vacomia in rabbite by 
titration. The infectiousness found to be most 
stable between pH 4:5 and 10. On the acid side, 
inactivation was immediate below 2:5 and on the 
alkaline side above 11-5. In the analytical ultra- 
centrifuge, purified active suspensions gave a single 
fairly boundary with the sedimentation con- 
stant Sy = 6400 x 10° om. sec.) dynes. The 
elementary bodies became lighter and hence were 
broken down at those pH values at which they wore 
immediately inactivated. The iso-slectrio point was 
determined to be between pH 4:3 and 4-8. 


Cross-beaked Fowls 
Taos crove-beak condition is normal in the widely 
distributed genus Lomia and the endemic Hawaiian 
genus Lovops. In Loxia a straight beak occurs as & 
rare abnormality, while cross-beaked specimens have 
been recorded in many different genera and species 
of birds. In zebra parekesta the condition occurs 
repeatedly, and ıt has frequently been reported in 
domestic fowls. Dr. Walter Landauer (J. Genatios, 
37, No. 1) has studied croas-beak in silver spangled 
Hamburghs, White Leghorns, Rhode Island Reds and 
Dark Cornish Fowl as well as other breeds. He 
finds that, in Levia as well as the commonest type 
of croas-beak in fowls, the beak 1s normal at hatching 
and begins to be crossed later. In both, the beak may 
deviate to the right or the left side; but the condition 
is more variable in fowls than in Lomia and may 
involve either beak, whereas in Loria it is always 
i in the lower beak. Four different types of 
-billa have been observed in chickens. Type I 
is associated with eye defecta, Type I is found among 
homozygous embryos of Creeper and Japanese 
Bantam, Types H and IV are hereditary, the former 
appearing in the second month of life and the latter 
before hatching. In these hereditary types the 
upper beak is involved. The breeding 
resulte suggest t the genetic basis is complex in 
both cases. No individuals breeding true for cross- 
beak were obtained, and crosses between Types Lil 
and IV gave only normal offspring. A fifth type of 
oross-beak appears to be sasociated with polydactyly. 


Relationships of the Fish-Hawk or Osprey 


Ar various times and by various suthors the 
osprey has been regarded as most closely related 
sometimes to the eagles and sometimes to the kites ; 
but the linkage hag been indefinite because most of 
the characters used in the classification of the osprey 
have undergone go much adaptive modification as to 
be unreliable. Lawrence Y. Compton, after & thorough 

is of the feather tracta (pterylosis) of the hawks, 
concludes that the arrangement of the tracts affords 
evidence of taxonomic value (Unt. California Pub. 
Zool., 42, 178; 1988). The characters afforded by 
feather tracte divide the hawks into three natural 
gro : the Accipitrid type, the Faloonid type, and 
the Cathartid type. The secretary bird may represent 


À 
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a fourth it is more closely related to 
the aoci ipitrids than to the other hawks. The osprey 


characters are sufficiently distinct to warrant ita 
ation in a family, Pandionids, equivalent in to 
the family Cethartidæ, within the sub-order Catharts. 


Sexual Reproduction of Ranunculus Ficaria 

Tr is known that Ranunoukis Ficaria seldom seta 
viable seed, and £. R. Metcalfe has shown that of 
the two forms, namely, those with and those without 
aerial tubercles, the latter invariably produce a 
higher proportion of viable seed. The suthor has 
recently made a full investigation of this phenomenon 
(Ann. Bot., New Series, 3, No. 9,91; 1989). He has 
shown that lack of viable seeds is due chiefly to 
certain forms of degeneration in either the embryo- 
sac or the nucellus. These forms of ion are 
described. It is also shown that frequently 
become disorganized even when active pollen tubes 
ion cannot be due 
Fertilization is not 


viable is not always capable of germination. 


Floors for Industrial Purposes 
AxN account of the work done in connexion with 
the many problems concerning floors for industrial 


ee r given by R. Fitamaurice and 
aco gene cc avant, Me Sa wna T 
& jomt meeting of the ion of Structural 


and the Institution of Chemical Engineers 
on January 26. It was pointed out that comparative 
test data on the relative resistance of various 
materials to impect and abrasion are practically non- 
existent and mdeed a sa discriminating 
test has not yet been devised. authors gave 
a rough classification of the usual conditions of 
abrasion and of the types of floormg materials in 
common use in the different conditions quoted. When 
chemical action is added to the mechanical agencies 
of destruction the case is more serious. There are 
many substances the action of which on oancrete 
is so slow and so limited that they have been success- 
fully stored m concrete tanks; but when aasisted 
by abrasion on a concrete floor they give a great 
deal of trouble. The authors also gave details of the 
floor conditions found in several of factories 
in typical industries. It was pomted out that 
volume caused by variations of moisture 
content give a good deal of trouble as the cracks 
allow corrosive liquids to penstrate to the structural 
floor beneath, and in this connexion the authors gave 
data of the amount of shrinkage in the principal 
materials and offered some valuable suggestions 
for ita mitigation. They also dealt with some 
points in relation to the structure. One of these had 
reference to the provision of continuous slabs ex- 
tending over several beams. The reversal of the 
bending moment requires that the reinforcement be 
brought to the top. If now a dressing is applied 
to the selah, the reinforcement is no longer in the 
right place to resist the tensile stress, and cracks 
occur. It is recommended, therefore, that a joint be 
made in the concrete finish or that additional rem- 
forcement be provided in it. 
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Isotopes of Uranium and Lead 


Taa isotopic constitution of uranium and lead has 
been studied by A. O. Nier (Phys. Rov., 55, 150; 
using a mass-spectrograph. The ive ions of 
these elements were produced by vaparixing salts of the 


- metals and bombarding the vapours with electrons. 


Uranium from several different ores gave the isotopes 
U™, U™* (abundance ratio U™"/U™* = 1/139) and 
U4 (abundance ratio U™41/0® = 1/17,000). No other 
isotopes were found. From the abundances of these 
elements the decay constants of U™* (U I), U®™ (AcU) 
and U™4 (UI) werefound. The lead from twenty-one 
sources wassimilarly examined. Theisotopesof uranium 
lead Pb™*, Pb™’, of common lead Phe, =,»s,s8, 
and of thorium lead Pb*™ were found. The abundances 
of the isotopes agreed in general with the chemical 
atomic weighta which have previously been 
used to the’ proportions of the different 
leads. The ratio between the abundance of lead from 
the Ac and U series (Pb**"/Pb™ corrected for common 
lead contamination) provides a new method of 
estimating the ages minerals, and it is possible 
that the method would give results moro reliable 
than the well-known determination of the Pb/U 
ratio in cases where the mineral has been sub- 
ject to alteration. It is shown that ib is very 
unlikely that Pb* decays to Pb™‘, as has been 


Testing of Transmission Line Insulators 

Tr is known from the annual reports on atmospheric 

Itation, issued by the Department of Industrial and 
E entia Tessas; that in London aad Other large 
cities, solid deposita settle from the atmosphere at 
an average rate of about one ton per day per square 
mile. As a rule, those deposits consist of free carbon 
and metallio salte in various proportions. Sometimes 
they settle on high-tension transmission lines and on 
the insulators supporting them. When dry, such 
deposits have a comparatively high electrical resist- 
ance, but when moist the salts go into solution and 
the resulting damp deposit is a much better conductor. 
The outdoor insulators used on overhead lines 


power , 
and trouble is some- 
times experienced with causing flash-over and 
dangerous surges of electricity along the wires. Near 
the sea, coast in Great Britam, both salt and industrial 
deposits present serious problems, ee oes 
paper read by W. J. Jobn, of Queen Mary 
and O. H. W. Oak to Ae Trae or La tre 
Engineers, on February 15, this problem bas been 
very successfully attacked both in the laboratory and 
in the open air. In the first case, an seronsautical 
‘wind tunnel was used through which air was drawn 
by a fan, the sal y formed by an stomixer 
surrounding the i tor under test, and the way 
in which dew was deposited on it was noted. A 
high-pressure ly of 83 kv. was sometimes em- 
ployed and ic records of the leakage 
surface currents were obtained. In the outdoor 


reat ib au fun ike ren a wee 


conditions conductance is not a measure of the 
deposit on the insulators used in practice, as their 
edges and ribs remain clean and have a high resist- 
ance. Bad weather conditions which lead to flash- 
over in service are fog, mist, dew and frost. On 
several oocasidns rain was accompanied by mist, and 
this constituted as a rule the most serious weather 
conditions. 
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The Widmanstitten Structure of Octahedral Meteoric Iron 
By Prof. S. W. J. Smith, F.R.S., and J. Young 


HE effect known as the WidmanstAtten structure 
; is ahown most clearly in those meteoric nickel- 
iron alloys in which the percentage of nickel lies 
between certain limite, roughly, from 7 to 14. When 
the percentage of nickel ia less than about 6-5, there 
is no Widmanst&tten structure—the single com- 
ponent is known as ‘kamacite’. With higher per- 
centages of nickel, there is always an additional 
cComponent—known as ‘taenite’. Attempts to find ita 
percentage composition by chemical methods led to very 
different resulta, rangmg from about 25 to 87—although 
In one isolated case a percentage of about 47:8 was 
recorded. These widely varying results are due to 
the difficulty of isolating the taenite from the 
kamacite with which it is so intimately mixed and 
indeed often encloses. It was for this reason that it 
occurred to one of us to attempt to determine the 
composition of the teenite in situ by means of 
‘thermo-magnetio’ analysis (Phl. Trans., A, 1908). 

For various reasons these early efforta were not so 
succesaful as they might have been. Later ıt was 
possible, in Birmingham, to repeat these experiments 
with more suitable meteorites than that originally 
examined and to add micrographic and X-ray 
measurements to this mothod of attack. For the 
resulte obtained by the latter (Proc. Roy. Soc., A, 
1926, etc.), one of us (J. Y.) has bean almost entirely 
responsible ; while Mr. A. A. Dee gave valuable help 
in the devel t of the former. 

Of the various octahedrites examined, the Butler 
meteorite, containing about 10 per cent of nickel and 
relatively free from impurities such as phosphorus, 
gave the most satisfactory results. It ah in the 
clearest possible way that the taenite has a reversible 
magnetic transition temperature at about 500° O. and 
therefore contains approximately 50 per cant of 
nickel. From the way in which it forms (see below), 
it is unlikely that a taenite band is of unform com- 
poaition. It may be sensibly less rich in nickel at its 
centre than at its boundaries. In any event, the 
thinnest bands are most likely to be of nearly uniform 
composition and to give the closest approxbmation 
to the equilibrium percentage of nickel in the y phase 
alloy. 

In agreement with this conmderation, X-ray 
analysis shows that the narrowest taenite bands 
contam the highest percentages of nickel—about 
55 per cent in these and about 50 per cent in the 
broader bands. It does much more than this. Ib 
shows that kamacite and taenite are, apart from 
impurities, solid solutions of nickel and iron—the 
former having a body-centred and the latter a face- 
centred cubio lattice. The lattice parameters confirm 
the inference from the thermomagnetic experimenta 
regarding the composition of taenite. Other results 
are particularly significant. They show that the 
majority of the taenite crystals have a single orienta- 
tion throughout the meteorite, their {111} planes 
lying nearly parallel to the kamacite-taenite lamelle. 
The kamacite crystals show small random deviations 
from the twenty-four orientationa of the type; 
(110) kamacite parallel to (111) taenite, [001] kamacite 
inclined at 4° to [011] taenite. These relationships 


hold in both band and plessitic structures; but the 
deviations are greater in the latter than in the 
former. 

A significant feature of the taenige bands, revealed. 
by micrographic investigation, is that only the 
narrowest of these consist entirely of y-phase alloy. 
The central regions of the broad bands often show 
that an i t y-a-transition, sometimes de- 
scribed as ‘pleasite’, has developed there. A char- 
acteristic feature of this development occurs where 
it meeta the inner boundary of its taenite envelope. 
This boundary has a ‘jagged’ or serrated appearance 
—due no doubt to the conditions under which the 
last of the y-c-transition occurs. It exhibits the 
traces on the surface of rational planes of the taenite 
containing a [110] axis, such as {111}, {100}, {110} 
and {211}. 

One of the most interesting problems presented 
by the resulta is the magnotio behaviour of the 
taenite, which would have shown little, if any, 
magnetic evidence of ita existence during the first 
heating experimente if a step-by-step method of 
heating to successively higher temperatures had not 
been used. X-ray analysis provides an explanation 
of this phenomenon. It reveals the existence in the 
meteorite ‘as received’ of a transition layer at the 
taenite-kamacite in which the lattice 
spacings of planes parallel to that boundary vary 
continuously from that of the {111} plane of the 
taenite to that of the {110} plane of the kamacite. 
This transition layer is that at which the last of the 
‘-a-conversion occurs a8 the temperature falls. It 
would seam that it is the effect produced by the 
heat treatment upon this layer that enables the 
taenite to exhibit its fi tism. 

Very I results were obtained from a 
study of an artificial nickel-iron alloy containing 10 
per cent nickel cooled slowly from the molten state. 
Magnetic and X-ray analysis of this alloy showed 
that it consisted entirely of body-centred crystals. 
When, however, the alloy was heated progressively. 
to, and annealed at, a temperature of 580° O., ita 
subsequent behaviour indicated the presence of a 
y-phase alloy containing about 30 per cent nickel. 
X-ray examination confirmed the presence of y- 
crystals having a strongly preferred orientation, in 
which their {111} planes were parallel to the 
Widmanst&tten figures in each grain, as in the 
meteorites. The a-crystals also exhibited twenty- 
four orientations differing little from those found 
in the octahedral meteorites. Although cooling in 
liquid air transformed some of the y-phase mto a, 
this 18 the nearest approach we have yet made to a 
reproduction of the essential features of an octa- 
hedral meteorite. Recent experiments by others 
support the view that a much closer reproduction 
would have been made by exceedingly slow cooling. 

An interesting effect of the heat treatment of 
meteoric iron is the formation of slip planes in the 
taenite. These can be produced, for example, by 
heating to 650° O. followed by cooling in liquid air. 
Slip planes of the forms {111}, {100} and {110} are 
common and the direction of slip, when identified, 
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is [110]. There oan be little doubt that such slip 
planes arise as a result of the differential contractions 
of the constituents when cooled and of the expansion 
anacciated with the y-c-tranaformation when it oocurs. 

Finally, it may be of interest to summarize our 
views regarding the origin of the Widmanstatten 
structure in meteorites. Ib seams highly probable 
now that the kamacite lamellw are the result of a 
‘-a-lattice-mechanical transformation. This is shown 
by the relationship between the orientations of the 
kemacite and the si orientation of the 
taenite, and is by the fact that approxi- 
mately the same ro ationship is found in the 10 par 
cent artificial alloy in which the y-a-transformation 
is known to have occurred. 

As is commonly held, it is quite probable that 
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meteorites have originated during extremely slow 
cooling inside some massive heavenly body. In 
theese circumstances, the lattice-mechanical trans- 
formation may have taken place so slowly that 
almost perfect equilibrium has obtained. From this 
point of view the parameter measurements of the 
taenite are owing that the narrowest 
taenite bands are always richer in nickel than the 
broader ones. It would seem that the latter, owing 
to their thickness, cannot attain co equilibrium 
at the lowest temperature at whioh effective diffusion 
is possible. 

Acknowledgment of the contributions of many 
postgraduate students to the work, here outlined 
very briefly, will be made elsewhere. It is the fault 
of one of us (8. W. J. 8.) that it is so much overdue. 


Dimensions of Some Organic Molecules 


HE forty-fourth Bedson lecture was delivered by 

Dr. J. Monteath Robertson to the Bedson Olub 

at King’s College, Newcastie-upon-Tyne, on January 
27 


Under the title “The Dimensions of Some Organic 
Molecules”, Dr. Robertson dealt with advances in 
this flald, which have occurred as a result 


tainmng x 
which diffract X-rays, and from a consideration of 


the direction of diffracted beams, it is possible to 
determine the distance between these unita. By a 
more involved analysis of the intensities of the 
beams, something may be learnt about the distribu- 
tion of tbe electrons within the diffracting unite, and 
from this, the structure of organic molecules can be 
investigated. The results are worked out as & two- 
dimenmonal graph of electron density, and although 
ing to the 
at an angie to the plane of projection, 
it is gsi ga gr geben 
obtain a true picture of the molecule in space. Upon 
such graphs, atoms, except hydrogen, the scattering 
power of which is insufficient for separate resolution, 
are clearly sean as circular regions of high electron 
density, and the peak values enable the separate 
atoms to be named. rae hl a obra a 
not possible to obtain the electron density 
without some saesistance from chemical ? 
although in some cases the assistance is slight. 
The results obtained may ‘be classified under two 
beads ; first, the tive confirmation of organic 
structures, and the refinement offered by the actual 
measurement of bond distances, and secondly, the 
information obtained with regard to the relative 
orientation and distance apart of the separate mole- 
cules in the crystals. 
Bond measurements of organic compounds which 
can be represented by & unique structural formula 
show certain definite i Both single and 
multiple bonds are constant in length, the atoms 
being nearer in multiple-bonded compounds than in 
single, and nearer in case of nitrogen atoms than 
n the case of carbon. Bond distances between carbon 
and nitrogen atoms are the mean of the corresponding 
a Pe pata he atin slo eet ae These 
egularities are not fi where resonance is possible. 


| 


In such caseg, the length of a single bond may have 
any value intermediate between those normal] for 
single and double bonds. In some of the simpler 
cases it is possible to estimate bond distances by 
wave mechanice, and their actual measurement pro- 
vides a very: important check upon these highly 
iavclved henro d oalele im, Such measurements 
also played a very important part in the development 
of the theory of resonance. 


we may also distinguish two groups, 

abnormal. Ta thie rat: typified by: the hydrocarbon, 
the molecules appear to be arranged in the most 
convenient manner, without any order, 
and the distances of nearest approach are of the 
same order for a great many compounds. In such 
substances as benzoquinone, as might be expected, 
the dipole causes some approximation of oppositely 
charged atoms, but the distance of nearest: approach 
is not greatly reduced. In the second group 
(abnormal), the approach distances are leas by nearly 
an angstrom unit, and this applies generally to those 
compounds which are known to be associated in the 
liquid or gaseous states. In the case of resorcinol, for 
example, very drastic changes are found. The mole- 
cules are orientated so that the hydroxyl groupe come 
much nearer to each other than is normal. The struc- 
ture itself, however, remains open, as is shown by 
the fact that reeorcmol is leas dense than benzo- 
quinone. This indicates the strongly directive power 
of the intermolecular hydroxyl ‘bonds’, which oan 
maintain such an open arrangement. However, when 
resorcinol is heated above 74° O., thermal agitation 
destroys this structure, the molecules are 
without reference to the affinities of the hydroxyl 
groups, and the density risea. The higher temperature 
form takes severel weeks to revert to the other, and 
can be studied in the usual way, when it is found 
that the molecules are arranged in much the same 
way as in s hydrocarbon crystal. The close approach 
of hydroxyl is very common, and in the case 
of hydrated oxalic acid, for example, it is thought 
that intermolecular resonance occurs. 

In conclusion, Dr. Robertson said his intention 
had been to show that the newer developments of 
X-rey crystallography enable a definite and accurate 
picture of the molecular structure to be obtained. 
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Meridian Astronomy 


February 10, Dr. H. Spencer Jones delivered 

his presidential addreas at the As- 
tranomical Sociaty on “Meridian Astronomy”. He 
pointed out that the purpose of meridian astronomy 
18 to provide a fundamental system of reference, and 
this is defined by the positions and proper-motions 
of æ network of stars distributed with reasonable 
uniformity over the whole aky, together with the 
numerical value of the constant of precessian. There 
are difficulties in the exact determination of the 
equator—the plane of reference—and also of the 
equinox-——the zero point—because observations of the 
sun, which are used to fix these, are liable to per- 
sonal errors of a systematic nature. 

These latter have been reduced very considerably 
by the use of the impersonal micrometer in place of 
the hand-tapping method. A moving wire is traversed. 
across the fleld at such a rate that it moves with the 
object under observation, and contacta are auto- 
matically closed when the moving wire reaches 
certain positions in the field. Personal errors in the 
observation of stars by the hand-tepping method 
could amount to & few tenths of a second, but the 
impersonal micrometer has reduced these to a fow 
hundredths of a second.’ 

Although the bright inner planeta can be used for 
fixing the equator and equinox, the perceptible disk 
and phase present difficulties, and the resulta are 
unsatisfactory. The suggestion of Sir Frank Dyson 
that Vesta should be used to determine corrections 
to the equator point and equinox has much to com- 
mend it, as this minor planet has a star-like image 
and is observed at night, and, in addition, is suffi- 
ciently bright for observation with the impersonal 
micrometer. Plans have been developed for utilixmg 
a large number of minor planetas to control not only 
the equinox and equator point, but also errors of a 
systematic nature. 


_ Brittany and Britain: 


R. R. E. MORTIMER WHEELER’S lecture an 
his exploration of archmological gites in 
Brittany last summer, which was delivered before 
the Bociety of Anti of London on February 23, 
gave de of an investigation of which the results 
have been awaited with no little interest. 
It will be remembered that the 

he described was undertaken on of the Society 
of Antiquaries, with the of the Leverhulme 
Trust and the University of London, and with the 
co-operation of the French authorities ; and that it 
had às ita specific object to probe the origins of the 
civilization, which Dr. Wheeler’s excavations at 
Maiden Castle in Dorsetabire, and recent evidence 
from other sourcee, had shown makes its appearance 
with some abruptness in south-west Britain, evidently 
from f sources, in the century immediately 
Tecate the AE are One of the more strikmg 
aaa of this civilization is the adoption of 
what is here a new method of defence on a fortified 


ition which 


It is remarkable that, in spite of great improve- 
ments in the design and construction of instrumenta, 
modern catalogues of stars still show systematic 
differences, especially in declination, and some in- 
teresting light ia thrown on the problem by the new 
reversible transit circle, recently vided at Green- 
wich. <A full description of discordances is 
pee ee Re es 
source of the trouble to be detected. One defect, 
inter alia, may be referred to. The guiding rod, along 
which the frame carrying the moving wire was con- 
strained to move, was slightly convex to the eyepisce, 
and the guiding slide of the tailpiece which prevented 
motion in a direction perpendicular to the plane of 
the frame formed a constramt. The removal of small 
amounts of metal rectified these defects, and the lag 
of the moving wire behind the micrometer screw is 
now negligible. 

Determmations of the precessional constant have 
usually involved the assumption of random distri- 
bution of stellar motions, but the existence of two 
star-streams, postulated by Kapteyn, Lindblad and 
Oort’s theory of a rotating galaxy, and Schwarzschild’s 
view of a preferential direction of motion, are not in 
accordance with the assumption. In consequence, 
the value obtained for the preceasion will depend 
upon the assumptions that are made, and, to avoid 
this difficulty, it has been suggested that the distant 
galaxies should be used as a system of reference. If 
the positions of a number of the distant galaxies 
were determined reference to neighbouring stars, 
the positions of the latter being directly related to 
the fmdamental star system, a means would be pro- 
vided for correcting and controlling that system and 
also for detarmming the constant of precession more 
exactly. Here ia a work for the future that promises 
to be of asistance for meridian astronomy. 


Prehistoric Relations 


site—aoultiple lines of outworks, Instead of the single 
line of ditch and rampart universal hitherto on the 
Weasex Downs, and manifestly designed to meet a 
new weapon of attack, the sling, to the use of which 
the multitude of sling stones for attack and defence 
now bears witness. 

In seeking the place of origm of this innovation, 
the natural line of inquiry is directed towards the 
opposite shores of Brittany ; but Dr. Wheeler found 
to his surprise, on making a survey of the material 
of the period both im northern Brittany and in north- 
west Normandy, that two camps only were at all 
oom: ble to Maiden Castle. Of these one is at 
Hus: , near Morlaix, the other Le Petit Celland, 
near Avranches, on the Bay of Mont 8t. Michel. 
At the former, the work known as Le Camp d’Arthus 
was found to be of two closely related periods, dating 
approximately from the middle of the first century 
B.0. The ‘Gallic’ method of construction of the 
rampart, as described by Cesar, and the infertile 
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country around point to & military or 
occupation, rather than one of economic si 


post for the 
Oslemii, at time of the Roman conquest. This 
conclusion is by the examination of the 


camp at Le Petit Celland, where the Gallic ramparts 
were never completed, but were by 
military action at a date indicated by coins of 
local type to coincide in time with Cmear’s 
campaign. 


as were these discoveries, they had 
provided the ition with no analogy with the 
complex forts of Wessex Downs ; and ita activities 


cliffs, the bays, and wooded 
ætuaries from Douarnenex to the mouth of the Loire, 
the home of the Veneti, Osssar’s strenuous and 


Forest Types in 


Te note to his monograph entitled “A 
8 


of Forest in India and 
Burma” (Ind. For. Rec., N.S. 1, No. 1, Govt. Press, 
Delhi, 1986), Mr. H. G. Champion, syiviculturist at 


the Dehra Dun Forest Research Institute, defines 
the purpose of the work. From the point of view of 
the average forest officer in India, Gamble's “Manual 
of Indian Timbers” and Brandis’ ‘Indian Forest 
Trees” fulfilled ordmary requirements, to which 
Troup’s ‘Sylvioulture of Indian Trees” and Stamp’s 
“Vegetation of Burma” afforded additional informa- 
tion, Mr. Champion’s objective was different from 
that of forest botany pure and si As he correctly 
states, ‘Tho need of a standard tion for the 
important forest types of Indie has long been felt 
in connection with sylvicultural work, i y 
in ita application to forest working 
plans, and this need has led to the adoption of local 
standard types in same provinces”. 

In temperate Europe the forest types are com- 
paratively few in number, and for the of 


the plans offloer easy to define without 
langer of misapprehension. In the ical and sub- 
wopteal forest regions, the ition is more oom- 
dlicated. This problem come previously at 
sylvicultural conference meeti at Dehra Dun ; 
ane of the puzzling types, for example, 
seing the term ‘tropical evergreen’. Mr. Obampion 


syivioulturiste, and as a result a certain amount of a 
variable material was sent in. This, with such mfor- 
nation as bad been already published, was utilixed in 

ion with his own recorded observations 


nade in all parts of India the twenty 
rears in the compilation of the publication under 
eview. 


As the author says, working plans generally include 
e aoe cate inersslee gn eke parr tae ae 
soncerned, and give lista of the characteristic planta 
af each. In the present reviewer's opinion, working 
+lans should always include a description of the forest 
ypa, oto. But it is essential that the forest offloer 
‘arrying out the provisions of the plan should know 
xactly the forest type or types to which the 
vorking plans. officer is alluding. Herein lies the 
alue of Mr. Champion's work. It is by no means 


\ 
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troublesome opponents by land and sea, are situated 
more than three fourths of the fortified works of this 
period in north-western France. Wherever in this 
region digging has taken place, multiple ditches and 
quantities of sling-stones have appeared. ‘Here, 
and here only”, to quote Dr. Wheeler, “are the true 
forerunners of those tumultuous defences of South- 
Western Britain, in which the present research 
originated’; and in the name of the type camp 
exuavated, Kercado Ka is reminded of the families 
Caer Caradoc. Dr. Wheeler goes on to 
that as a result of the defeat of the Veneti 
m s campaign of 56 3.0., a remnant 
from Roman for rebellion may vO 
ee ae ee 
ee eee who, 
there i eridonce to show: had Paaie way to 
Cornwall. 


India and Burma 


to be regarded as complete. “The account of the 
Peninsular and Burma sub-tropical forest types is 
outstandingly incomplete’’,-he tella us; and there 
are other parta in the monograph where further 
information is required, and the author adds that 
criticism of the classification adopted will be wel- 
comed. The work is illustrated by some typical 
photographs, for the most part taken by past and 
present forest officers, also by an informative coloured 
diagrammatio map showmg the distribution of 
climatic types. 


A classification of the forest types in India is 
attempted, based on four olimatic zones from the 
point of view of temperature—tropical, subtropical, 

te and alpine. Each zone is subdivided on 
available moisture as reflected by the relative 


TE elap A E sas decwinons ana EEA 
the form of the b 


foresta is similar on 
both sides of the Tropic of Cancer, the author oon- 
siders that the flora is sufficiently different to render 
subdivision into northern (quasi-subtropical) and 
southern variations advisable. Omitting moist and 
dry alpine scrub, thirteen formetions are 
seven of them subdivided into northern and southern 

The six tropical formations are sub-divided 
into thirty-three forest types, most of which 
are admittedly otbmposed of several associations, 
these being indicated where possible; important 
edaphic variants (twenty-four) are listed and succces- 
ions are discussed to the recognition of 
twelve and ten important seral 
types. Subtropical and te foresta are dealt 
with in a similar fashion. For each type a general 
description of the forest and the locality factors is 
given, with plant liste for typical examples, and 
ecological notes. 

The author stresses the lacuns to be filled up; 
but in even its present form hismonograph should be of 
considerable use, not only to India but in the foresta 
of the world where similar problems are being faced. 
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Science News a Century Ago 
The Royal Society 


AT & mee of the Royal Society on March 7, 
1889, William Hopkins read the third part of his 
paper ‘‘On the phenomena of Preceasion and Nutation, 
assuming the Interior of the Earth to be a Hetero- 
geneous Fluid”. The objects of researches of this 
kind, said the author, were not merely to determme 
the actual state of the globe, but also to trace ita 
past history through the succession of ages, in which 
the matter composing it has probebly passed gradually 
through all ita between a simple elementary 
state to that in which it has become adapted for the 
habitation of man. In this point of view the problem 
was not without value, as demonstrating an important 
fact in the history of the earth, presuming ita solidi- 
fication to have begun at the 3 
permanence of the molinstion of its axis of rotation, 
from the epoch of the first formation of an exterior 
crust. This permanence had frequently been insisted 
on, and was highly important as connected with the 
author’s speculations on the causes.of that change 
of temperature which bad probably taken place in 
the higher latitudes. 

A Royal Institution Conversazione 

Ow March 8, 1839, a conversazione was held at 
the Royal Institution. In ita report of the me 
the Mechanics’ Magasins said: “Mr. Read exhibi 
what we think to be a very im t application of 
his patent instrument, commonly called the ‘stomach 
pump’, namely to the restoration of suspended 
animation. Besides extracting noxious gases in other 
cases, and the naturally vitiated state of the air in 
the lungs of drowned persons, the epparatus is oom- 
petent to keep up an artificial breathing, the supply 
Ge Babess Doi wiret Sae TOT ee 
exciting if thought proper, by a mixture of oxygen 
with it. . The Royal Humane Society will 
assuredly hasten to add this to their other means of 
recovery. We would advise Mr. Read to furnish with 
the apparatus, air tight bags, which being supplied 
to the extremities, and the air exhausted by the 
same instrument, would tend to relieve congestion 
of blood in the head and other parts, and facilitate 
its circulation.” 


Niepce, Daguerre and Talbot 

Ix its column of weekly gossip, the Athenaum 
of March 9, 1889, said: “During the discussions 
which took place in Paris respecting the priority of 
the discovery of M. Daguerre and Mr. Talbot, the 
name of M. Niepce was incidentally mentioned as 
the person to whom the former was indebted for the 
first idea of fixing the images represented in a camera 
obscura. Subsequently M. Niepoe’s claim to honour 
has been more fully admitted; and this has been 
singularly confirmed by Mr. Bauer, in æ letter 
published in the Literary Gazette. Mr. Bauer therein 
states that, in 1827, he became acquainted with M. 
Niepoe, then on a visit to his brother at Kew; that 
M. Niepoe made known to him, and others, that he 
had discovered a means of ‘fixing permanently, the 
image of any object by the spontaneous action of 
light’, and exhibited several specimens. That by 
the advice of Mr. Bauer, he, M. Niepoe, drew up 4 
memoir on the subject, dated 8th December, 1827, 
which he forwarded to the Royal Society, but which 
was subsequently returned, because it is contrary to 
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the rules of the Society, to read a paper referring 
to a process which is not disclosed.... Thus, then, 
the question of priority, as between England 
and France, is sett beyond all dispute: at the 
same time we must observe that the processes of 
M. Daguerre and Mr. Talbot are manifestly different.”’ 

Specimens of Niepoe’s work belbnging to Mr. Bauer 
and to Mr. Cussels were submitted to the writer of 
this notice, who said that they were all on pewter, 
apparently covered with a very thin coating of 
transparent varnish, “but whether this varnish was 
applied before receiving the impressions, or subse- 
quently, to fix them, is not obvious; we incline to 
the latter opinion”. 





University Events 


OaMBRIDGH.—The Rockefeller Foundation has 
allocated £650 as a grant to the Cavendish Laboratory 
for the purchase of instruments and for assistance in 
connexion with researches carried out by the Caven- 
dish Profeasor on the application of K-ray technique 
to the study of of biological importance. 

F. J. Scrase, of Trinity Hall, has been approved 
for the degree of doctor of science. 

At Trinity College, Dr. A. L. Bowley, emeritus 
professor of statistics in the University of London, 
and Sir Henry Dale, director of the National Institute 
for Medical Research, have been elected honorary 
fellows. » 

Dr. L. Wittgenstein, formerly fellow of Trinity 
College, has been appointed to sucoeed Prof. G. E. 
Moore, profeasor of philosophy, who will retire at the 
end of the current academical year. 


Laups.—The following appointments have recently 
been made: W. G. France, demonstrator in anatomy ; 
Eustace A. Horne, demonstrator in pathology and 
bacteriology; H. 8. Shucksmith, surgical tutor; 
Donald A. McKenzie, lecturer in agricultural bac- 
teriology. 


Lonpon.—Dr. P. H. Himsworth has been ap- 
pointed, as from April 1, 1939, to the University chair 
of medicine tenable at University College Hospital 
Medical School. Since 1986, he has been deputy 
director of the Medical Unit at University College 
Hospital. 

The titlo of professor of physics in the University 
has been conferred on Mr. Gilbert Stead, in b 
of the post held by him at Guy’s Hospital ical 
School, and the title of reader in physiœ in the 
University on Mr. O. T. Archer, in respect of the post 
held by him at the Imperial College of Science and 
Technology. 

The following doctorates have recently been con- 
ferred: D.8o0. on Miss Irma I. Anderason-Kott6, of 
the John Innes Horticultural Institution; F. M. 
Haines, of Queen Mary College; William Pugh, of 
King’s College; Isaac Schapera, of the London 
School of Economics; R. B. Cattell and 8. H. 
Straw. 


Oxronp.—In Congregation on February 27, the 
honorary degree of D.Sc. was conferred on Don Pio 
del Rio Hortega, director of the National Institute 
of Cancer and of the Laboratory of Normal and 
Pathological Histology in Madrid. 
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Academy of Sciences (O.R., 208, 313-396, 
Jan. 30, 1939). 


A. CHAVALIER : Future of cotton in the [French] 
posseasions and organization of scientific researches 
P. Lavy: A problem of M. Marcinkiewicz. 

C. Hunmemanm: The variety of plane generators 
of a real ic and the topology of an orthogonal 
group with n variables. 

L. Danovesa : A differential equation for which 
the point ~ = y = 0 is a focus. 

H. Parmtoux: The movement of a thread on 
which a small ring slides. 

G. Sanrory: Formation of thermal convection 
ascending currents above a region uniformly heated 
by radiation. . 

J. Viawat : Oharacter of errors affecting levellings. 

Q. Buck: A theorem on the structure of the 
proton and of the neutron. 

M. Paonr: A phenomenon of wave propagation 
in a line of ta. : 

L. and E. Brocom: Extension of the spectrum of 
tellurium into the extreme ultra-violet. 

G. Unaas: Theory of photo-dichroiam. 

M. E. Nasuras: Probable emission of mesons in 
certain nuclear disruptions. 

F. Jornor: Experimental proof a e 
disruption of the nuclei of uranium and thorium 
under -the action of neutrons. The radio-eleamen 


At least three radio-elements similar to 
the rare earths are produced, and also an alkali body 
of period 18 mm. 

A. Postaviy, P. Bastian and L. Gums, JON. : 
Nature and stability of some special cementites. 

Mixa. M.-L. Josmx : Formation of bromous acid 
by the actian of bromine on silver nitrate. 

P. Dumanom, G. Raranauwe and M. Prerres: 
Combustion of mixtures of hydrocarbons: mixtures 
of decahydronaphthalene and, tetrahydronaphthalene. 

A. Kraamann : The ethylenic frequency in vinylic 
eaters. - 

Mırm., B. Tonovsan: Action of magnesium 
bromide etherate on dimethyl-1.4 epoxy-1.2 oyolo- 
hexane. 

A. Laman: Estimation of olic and naphtholic 
hydroxyl by means of benzoic anhydride. 

R. Paot and G. Hury: Application of Raney 
nickel to the hydrogenation of some acids with the 
faranic nucleus. 

A. Bourmimm: Reversible transformation in the 
copper-aluminium alloys containing between 7 parte 
and 16 parts in a hundred of aluminium. 

F. D. La Tour: Dilatation and polymorphism in the 
fatty acids. > 

R. Bovyme: The fallen oliff at Ivry-sur-Seine 
(Seine). 

M LarèvReE and P. BOURRELLY : Stability of orna- 
mentation in species of the genus Pediastrum Meyen. 

L. hamam : Structure of the flower of the 
Polygonscess. 

* H. Howenet: An aberrant of Casalpinta 
of Madagascar. ae 
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R. Ham :. Existence of a group of Boletus [fungi] 
with free tubes. 

A. DE Ouenao and H. BELVAL: Nature of the 
glucide of a hybri tween two genera of Gramines 
differing in their idio reserves. 

R. Duom: Domain of stability of lichen symbiosis : 
enantioxery [resistance to drought]. 

P. ps Baerepo-OsEnerro: Curarization and 


L. Lariogon: Observations on the preceding 
note. 

F. Ratamey, M. DárorT and P.-M. de TRAVERSE 
Consecutive hypoglyceamia with digestive absorptio 
of insulin. Effects were obtained, but not proportional 
to the quantity of insulin used, by limiting the action 
of proteolytic ferments with an antidiastaso. 

Miia. M. Hamon: Chemical constituents of the 
envel of cephalopod spermatophores. 

L. ane Variations of the formol and 
phthalein acidities in the urine: interpretation by 

L. Lurz: Soluble fermentas secreted by hymeno- 
mycete fungi : conjugated antioxygen action. 

A.-R. ot: Increase of the toxigenous power 
of a stock of Plectridtum tetani by passage in acid 
brain broth at moderate temperature. 


Budapest 
Hungarian Academy of Science, January 23. 

J. Barta: Uniformly stretched and optionally 
loaded. plates. 

J. Bannériy and M. Fonrd : Influence of meteoro- 
logical factors upon the intensity of coamio ray 
showers. From the material measured during a year, 
the barometrio, temperature and magnetio effects aro 
determined as well as the phase and amplitude of 
the daily and sidereal wave. The differences between 
these values and those obtained with a co i 
vertioal t can even be quantitatively 
explained with the help of the meson disintegra- 
tion hypothesis. 


Prague 
Crech Academy of Sciences and Arts, January 21, 1988. 


K. Hevust: Development of the embryo-sac in 
Erythronium dens canis F. 
March 11. 


J. Mipavse: Prolonged action of concentrated 
sulphuric acid on acetylene in the cold. The solutions 
torn yellow to dark. This change is catalysed posi- 
tively by Hg80,, Be0,, CuBO, VO, Ag 80,, Mo0, ; 
practically inert are As,O,, SiO,; negative catalysts 
are 5b,0,, PbSO, HCl, ZnSO, 80, K,80, 
NH.) S04. 

J. Pæresox: Historical evolution of the bay at 
Neseber. 

A. Vmr : Effect of easential oils on the germinat- 

May 20. 

J. Mimpause: New behaviour of mannitol as a 
negative catalyst. It retards the oxidation of hydro- 
gen or ferrous sulphate by hot sulphurio acid, but 
not that of carbon monoxide. 

V. TEKAL : A fundamental equation of the electron 
theory. 
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Zp. Konan: Experimental studies of the re- 
sorption of K-strophantin and convallamarin. 

Zp. K6cnER: A contribution to the study of the 
accumulative effect of some cardiacs. 

R. Rtiittxa: A contribution to the recognition of 
Barrandian trilobites. (2). 

K. Kovmý: Some modifications of given 
topology. 

Zp. Rota: Geological conditions around Lučivná 
below High Tatra. 


October 21. 


J. Mipsvee: Dissociation of urea nitrate in 
aqueous solution. 

J. Mrsaunme : oe of Bunsen’s photo- 
meter in 

J. Minsavme and To. Masaom: The investiga- 
tion of some relationships in the action of acetylene 
on sulphuric acid, at room tem . The factors 
influencing this reaction. Concentration of sulphuric 
acid, of the positive catalyst, HgO, and of the 
negative catalyst (NH,),8O, are expressed by 
ical mathematical formule. 

. MusxovsEY: Registration of the reaction of 


frog’s iris to Tent 
J. PETRBOK : hic chronology of non- 
E n Seah quaternary in Bulgaria. 


K. Kavos: Antholysis in Ocrastinum Casptiosum. 
P. Öso : The electromagnetic fleld of a dipole 
between two parallel planes. 





Forthcoming ‘Events 
[Mestings marked with an asterisk are open io the public.| 


Monday, March 6 

Umtvansrry or Lamps, at 5.15.—Prof. E. D. Adrian, 
F.R.S.: ‘Manifestations of Activity ın the Nervous 
Bystem’’.* 

Uwrvmpsrry CorLmer, Lompon, at 6.—Prof. A. Frey- 
Wymlmg : ‘The Submicroscoplc Mo of Proto- 
lasm and its Derivatives ( tures on 
March 7 and 9).* 


Tuesday, March 7 


Wattoomm Ressasce Inerrrurion, at 5.80—Prof. W. 
Schulemann: “Chemotherapy”? (succeeding lectures on 
March 8 and 9).* 


Friday, March 10 


ROYAL INSTITUTION, at 9.—Dr. W. H. Hatfield, FRB. : 
‘Now Researches in Steel Metallurgy”. 


Iuetrroma or Mwrats, March 8-9.—Annual General 
Meetmg at the Institution of Mechanicel Engmeers. 





Appointments Vacant 


APPLICATIONS aro invited for the following appointments, on or 
before the dates mentioned : 


Tuomme OF SctuNce OR Hxenrxurrme In the Luton Technical 
Director of Bdneation, Shire Hall, Bedford (March 6). 


Collage-—The 

PROFESSOR OF PHYSICS AND BI HWGIAMEEING in the Royal 
Naval Greenwich—The Director, Hducation 
Admiralty, 8.W.1 karoh 15). 


LECTURER If PHYSICS m the Univermty of Sydney—The Registrar 


Gday 1). 
Assistart in the In Section of the Mineral Resources 
Department of Institute—The Establiazhment Officer. 
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The College of the Society. Annual Report of 
saroh Work, 1938. Pp. 41. (London: Bocisty.) [88 
Report for 1988 fo 51) of the Station at Port 
Trin, Ido of Man. wn up by Dr. R. J. Daniel. Pp. 36. i 
University Prees of ; ; and 
Teh) 1s. Od. nob. 
Other Countries 

Indian Foress Records (Now Berien). amp Planing ‘oad’ (hecions 
An Investigation into the Date Bmp Planting Foek (T 

) at Begur (Wynaad Dtvmion), D: hon! 


Teed pas (Delhi : Divai) bitiontices.) Pp ie 


of Cahfornia A Hr- 
nee OU. Arei Aon 

Pints without SofL Prof. D. B H and D. L 
. Amon. (Berkeley, Tate ) 


Bulletin of the Bingham Oceanographio Co 
uri Obeervatine on Poatie of the Norton Grit of exo. 
By Mariin. D.: Pee) Pp. 0. (New Haven, Conn: T 


ome Eoonomio Berkes Wo, 23). Homemaking Bdacetion Frogram 
Adutis. By Mary Se nid Bua Van Mao Ag. Pp. i+ 15 
cents. (Washington, D Government Printing Office.) (72 
@mitmenian Winco VoL 97, No. 12: The 
Spence Epal Shale aŭd tts Fauna. By Obaries Charles Himar Besser. lage mr 
Pe Omen. ee ne (Washington, D.O.: Government Prin 

Western Australia. 


Annual 
Survey for the Year 1037. Bre BL eo platen’ 
Printer.) 
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Government 


Haveforakningsinetitutets 
1935 ooh 1936. Av B: H Hinn. 


_ Verlauf der ahemisahen und Faktoren im Mocrrramer bel 
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The: Unity of ‘Kuowledse 


N his anniversary address to the Royal Society, 
Sir William Bragg has treated a subject which, 
as he said, seems to exhibit a greater importance 
the more closely it is examined. The very great 
inorease in the output of the records of research 
has placed scientific societies in a difficult position. 
There is correspondingly more to be published and, 
at the same time, publication costs have increased. 
The long rows of periodicals on the shelves oon- 
tinue to grow, the annual volumes increase in size 
and divide into two or four. Still the papers come 
pouring in, and even the rate of flow increases. 
It is a healthy growth, which we do not wish to 
check; but the practical difficulties need to be 
solved. 

The principal reason for the publication of the 
resulta of research is that they may be of service 
to mankind. The preparation and presentation of 
these records so that they may be sufficiently 
appreciated and can be inoorporated with under- 
standing into every activity, scientific, intellectual 
and physical, to which they may apply; is one of 
the essential ‘duties of a society. In Sir William 
Bragg’s own words, “We are, at least, bound to 
see that our acquired knowledge is rightly stated 
go that it can be rightly used.” Because the results 
of research have become so voluminous and so 
importent, the manner of stating them, of arrang- 
ing them and of storing them, has also become 
important. 

The.proper appreciation and application of new 
discoveries is being hindered at present by increas- 
ing specialization, employing & terminology and a 
mathematical apparatus which are intelligible only 
to a few specialists in some one subject. Anyone 
who has completed a piece of research may think 
it necessary to set out his facts in detail for the 
use of the expert who is working in the same 


subject, and is familiar with the technical terms 
and the hidden difficulties. Yet such writings 
make dull and difficult reading for the great 
majority of those who are interested in scientific 
discovery. The number of those who oan study 
critically a paper of & certain type is distressingly 
few. The difficulty even of finding referees capable 
of judging its merita is known only too well. The 
paucity of attendance and the laok of good dis- 
cussion, when such papers are read, is so dis- 
appointing that an increasing number of papers 
are taken as read. 

The publication in advance, in the Proceedings of 
the Royal Society, of summaries of papers received 
has been appreciated, as providing both an earlier 
apnouncement of discovery, as well as giving 
a general idea of the trend of research to those 
who are not specialista. Such summaries are the 
expression of a natural reaction to the increasing 
difficulties due to growing specialization, which 
tends to take discoverers out of sight of each other 
and of the main body of scientifio workers. Sum- 
maries indicate the recognition of a principle, 
which demands acceptance, namely, that discovery 
must be accompanied by exposition. 

The summaries required are more than mere 
digests of papers. They differ from the papers 
themselves in bemg addreased to a wider circle of 
readers, a circle that may include the experts, but 
which contains also many others, who should, in 
fact, receive the principal attention. Such a 
summary may be more difficult to write than the 
paper, because it must take into account the 
interests and modes of thought of those who may 
be unable to read the paper itself, but will gladly 
absorb its meaning, especially if there is a connexion 
with their own work. When the summary is 
written with this wider view it becomes literature, 
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though the paper iteelf may be no more than a 
record. The only way to facilitate the growth of a 
sound general opinion is to insist that a general 
acoount shall be given that is intelligible to a 
sufficient number. F ` 
Now, if the scientific worker is required, not 
merely to observe and to record, but also to share his 
knowledge with the world, he needs certain qualifi- 
ations and a oertain education, which are less 
necessary in the more restricted field. He is 
dealing not merely with facta, but also -with men : 
his work enters the humanities. As Sir William 
Bragg points out, this is really a great matter. Ite 
importance arises from the tremendous oon- 
sequences, which are now obvious, of the increase 
of knowledge of Nature. To charge scientific men 
with the responsibility for the evil uses sometimes 


” made of their discoveries is absurd. But this 


responsibility is theirs, that they shall explain 
what they find so that it may be properly under- 
stood; and none but themselves can rightly 
describe it. 

This problem, urgent as it is, cannot be fully 
solved while school and college still maintain an 
artificial division between two forms of teaching, 
respectively described as ‘science’ and the humani- 
ties’. If Plato was right in defining science as 
knowledge of what eternally exists and not what 
comes for a moment into existence and then 
perishes, science and the humanities are one. The 
“Principis” is an item of literature, as the dis- 
covery of radium is an event in history. The 
artificial separation of science from the humanities 
in education tends to the division of the adult into 
two distinct classes, whose minds are comple- 
mentary, the one to the other, but each essentially 
incomplete and incapable of comprehending truth 
as a whole. Mutual distrust may result in after- 
life. The seeds of social strife are sown at school. 
May not present international disputes be traced 
in large measure to defects in national systems of 
education ? The existence of this evil is too evident 
to need examination. Steps must be taken to 
eradicate it now. The basis of education must 
be broadened. The humanist must learn to under- 
stand the inner working of the common things of 
life. As Pope would teach him : 


The art of buildmg from the bee receive ; 
Learn of the mole to plough, the worm to weave ; 
Learn of the little nautilus to sail, 


the thm oar, and catch the driving gale.” 
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Likewise the man of science should learn from 
the same poet that : 


ig ens 
whate’er it shines upon ; 
It gilds all objects, but it alters none.” 


Specialization there must be, of oourse—a 
divergence in study at later stages. But men of 
different types of mind must þe kept together 
more than at present, so that, when they meet in 
the affairs of the world, they can understand each 
other. Practical difficulties can be surmounted, 
now that the need is clear. The sharp distinction 
must disappear. Education must be founded on 
the unity of knowledge. 

Already the humanities and science have joined 
hands in the service of mankind. Scientific societies 
can contribute towards the needed reform by 
insisting on the publication of adequate summaries 
of original contributions to knowledge. When a 
new departure in experiment or theory is made, or 
a new fact is discovered, a careful and complete 
explanation must be made. If the novelty leads, 
as often, to a steady output of observation, 
extension, confirmation and illustration, there 
must come a time when complete publication to 
the world becomes unnecessary and even tiresome. 
Summaries, properly written, of such continuation 
material should be enough. For the benefit of the 
comparatively few experta who need them, photo- 
graphic reproduction of the complete material 
could be made at a fraction of the oost of printing. 
The proceedings of societies would thus become 
more handy, interesting and useful, and their oost 
would be reduoed. 

The so-called micro-film, the use of whioh is dis- 
cussed in an article on pp. 393-395, offers one means 
for the photographic reproduction of bulky reports. 
Complete copies of lengthy documents can be pre- 
pared on cinematograph film at the cost of a penny 
or 80 & page, and these can be read, in hbraries 
or the private home, by means of optical pro- 
jectors that enlarge the pictures to full size. The 
method has now well passed the experimental 
stage. Already it is being used extensively for the 
reproduction of articles in periodicals, rare and 
out-of-print books, manuscripts and documents 
of all kinds. The United States has taken the lead 
in the exploitation of the new process. The time 
is ripe for the creation in Great Britain of a centre, 
where micro-films and other photographic repro- 
ductions of material for the use of scholars can be 
produced with economy and efficiency. 
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Documentary Photography and Research. 


By Dr. S. 


| Dies ences of the document, manuscript 
or printed, as an instrument of research, 
demands intensive study of the processes -of 
collecting, classifying and distributing documents. 
Prominent among, the subjects considered during 
the past twenty years, in the circles concerned 
with this endeavour, has been the photographic 
reproductidn of: documents, and especially the 
application of the mioro-film to this end. 

The value of the method is now recognized alike 
by historians and scientific men. Recently its 
importance was emphasized by Sir William Bragg 
in his anniversary. address to the Royal Society. 
Photography has become the most suitable means 
of reproducing books and manuscripts, of which a 
comparatively amall number of copies is required. 
It may be employed to serve the needs of a parti- 
cular student, or, as a means .of publication, 
alternative to the issue of a printed text. It is 
suitable as a method for the preservation of 
material, whether in print or manuscript, which is 
perishable in nature, or of considerable bulk in its 
original form. 

Of the various photographic processes available 
for the reproduction of documents, collotype and 
photolithography have already taken their place 
as everyday operations of printing. It is time to 
consider how best to make use .of the facilities 
offered by photography for the production of a 
smaller number of copies of documents. This is a 
matter of oonsiderable moment, in which the 
scientific publio is intimately oonoerned. - It is 
important that the public should be oognizant 
of the relevant facts, which shall be stated 
succinctly. 

The photostat and ita various modifications are 
too well known to need description. Two other 
processes are specially notable, namely, reflection 
copying and microphotography. Perhaps the 
former is of greater theoretical interest. In this 
method, sensitized paper is pressed into cantact 
with the material to be copied, so that light may 
pass through the photosensitive layer to the surface 
of the document, whence it is reflected back again 
through the sensitive layer. The difference m the 
amount of light reflected from the dark and light 
portions of the document is utilized to form the 
photographic image, which is produced in oon- 
tinuous tones, though with rather greater contrast. 
Silver bromide paper may be used in the process, 
giving a full-size reversed negative image, from 
which positive ‘printe’ must be made. Such are 
the Ruthurstat and Rectophot processes. 


C. Bradford 


Perhaps the most intriguing, and at the same time 
most valuable, method is the so-called Retooce 
process, of recent introduction, and using thin 
sheets of ‘Cellophane’ coated on one side with a 
diazo compound. After exposure to an aro light, 
mechanized treatment with a suitable solution 
immediately develope a full-size positive image by 
the formation of a dye-stuff. The picture becomes 
dry instantaneously and is made ready for delivery 
by pressing the tissue on to a sheet of tacky white 
paper to show up the image. The complete 
operation occupies three minutes. Should a 
number of copies be required, they can be printed 
at the rate of perhaps three or more a minute, in 
black on white paper, from a brown-toned trans- 
parency, at a cost of a farthing a piece, for octavo 
size Neither lens nor shutter is needed in the 

. apparatus, which can be operated by any member 
of the staff in full daylight. At present, the cost 
of the materials for making a single positive copy 
by this method is very alightly more than that for 
a negative copy by the photostat method, or 
scarcely more than half the oost for a positive 
copy ; the difference being negligible'in comparison 
with thé labour and overhead charges involved, 
which may amount to half a crown for each order 
of an average of four pages. The apparatus itself, 
of course, is much cheaper, while the oost of pro- 
ducing a number of copies is remarkably low. 
Now that typewriters are available with a double 
shift, giving three characters to a key and a range 
ample for typing scientific papers, this method is 
very suitable for the reproduction of such papers, 
of too limited an interest to justify printing. 

The microphotographic process, which, on 
acoount of ita cheapness, the small bulk of the copy, 
and the need for the production of grainless films and 
the design of new types of apparatus, has stimulated 
80 much interest in documentary photography, was 
first described in 1907 by an eminent 
Prof. Robert B. Goldsmidt, and M. Paul Otlet, 
who is well known as one of the founders of the 
International Federation for Documentation. Their 
invention was published in ‘the Belgian Journal 
des Brevets, in an artiole entitled “Une forme 
nouvelle du livre—Le livre micro-photographique”’. 
The process consisted in the microphotographical 
reproduction of documents on standard cine- 
matograph film and their enlargement for reading 
by the projection of an optical image. The term 
‘photoscope’, given originally by Prof. Goldamidt 
to his reading apparatus, can scarcely be improved. 
Complete mechanization of the method has 
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enabled exposures in a continuous run to be made 
at the rate of three or four hundred an hour, with 
& corresponding speed of processing the film and 
a resulting cost for material of about a halfpenny 
per exposure. The design of a perfect photoscope 
has presented the greatest difficulty, and although 
tolerably efficient instruments are now on the 
market, room for improvement still remains. As 
an alternative method, the micro-negative may be 
enlarged into a full-size positive photograph. But 
this method, involving two exposures, cannot 
compete in cost with methods that produce 
positive copies directly. Necessarily the same 
overhead charges apply, as with other methods. 
These completely swamp the cost of materials, 
when only a few pages are ordered, so that the 
cheapness of the process is fully realized only when 
applied to the reproduction of a large number of 
pages at a time. 

Thus, as was foreseen by ita inventors, the great 
value of this method lies in ite application (1) to the 
reproduction of bulky material, such as complete 
manuscripts, rare books and newspapers, and 
(2) as a potential means for the publication of 
records, reports and other documents of too 
limited an interest to bear the cost of printing. 

The miorophotographio method is suitable for 
the reproduction of works of considerable length, 
whether in a few or a comparatively large number 
of copies. By its means, masses of historical 
material could be made available or more readily 
accesdible to. the student. The method can be 
used to supply individual students with copies of 
otherwise unprocurable books, or to relieve the 
librarian of anxiety caused by the too frequent 
handling of rare originals. It may have greater 
value as a means of reproducing large works of 
reference, such as the Statutes of the Realm, or of 
assembling complete texts from widely scattered 
originals. The proceas makes possible the study, 
in the reader’s own home, of the foreign press, 
in a manner which can be achieved at present only 
by prolonged visits abroad. Film photographs can 
be used for the preservation of records otherwise 
likely to be destroyed  Microphotography of 
newspapers facilitates the collection of complete 
files of the rarer journals at small cost and provides 
a method of preservation of such as are liable to 
disintegration. It relieves libraries of costs for 
storage and binding. Thus a bound file of the New 
York Times requiring 59 cubic feet of storage space, 
‘occupies, in film form, only 1} cubic feet. The 
-method offers also means of evening inter-library 
loans of rare books. 

‘In adopting photographic T 88 & Means 
of publication, the editions produced fall naturally 
within the scope and protection of thé copyright 
laws. Arrangements must, therefore, be made to 
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satisfy the holders of any copyright in the originals 
reproduced, as would be done for works published 
in any other way. No difficulty arises from this 
fact. But, it is important to discriminate between 
the use of photography for the publication of a 
considerable edition of a work, and ita utilization 
a8 & convenient means of copying an extract from 
a’ volume for the purpose of private study, or 
research. In the past, photographic copies of more 
or legs inaccessible scientific papers have been of 
much service to research workers, on occasion. 
This facility should not be limited. 

Fears have been expressed that the unrestricted 
sale of micro-photographs of articles in periodicals 
might ‘kill’ the journals. Let us be olear upon 
this point. In library experience, rarely is a 
seoond request received for a photograph of 
the same article. After the passing of the period 
when a discovery is first made known, by the 
publication of an article in a scientific magazine, 
references to that article are usually confined to 
single consultations, made by one, or occasionally 
a few, experts working on a cognate subject, or 
subjects. Such experts need to refer, not merely 
to one article, but to a number of articles, 
published at different times and in different 
periodicals. For the rapid performance of the 
bibliographical survey, which must usually precede 
the commencement of a new laboratory investiga- 
tion, it is essential that comprehensive libraries 
should be available, where the experimentalist 
may find ready to hand the original literature 
bearing on his work. It is not an’ assistance, but 
a hindrance, to have to wait while photographic 
copies are being made of articles urgently needed 
for consultation. This applies, whether only one 
example of the original document exists, or 
whether a number of copies have been made and 
deposited in other libraries. 

Photographic reproduction will be of service a8 ge 
new means of publication ; copies of periodicals sc 
published will be deposited in libraries; but 
photography will not take the place of libraries, o1 
kill the journals. Only when a library does not 
contain a copy of a paper needed by a research 
worker, is he glad to avail himself of the possibility 
of obtaining a photograph from another library. 
He would soon complain, if his library should ceas: 
to take periodicals, in the hope of satisfying him 
with photographs obtained from other sources. 

A single photographic copy of an extract, whether 
of microscopic or legible size, becomes useful wher 
the work itself is not available for consultation 
The supply of such copies is not publication, in thi 
sense of making available to the general public 
It has not restricted the continual growth i 
number of new periodicals, nor does it appear t 
have diminished their circulation. Publishers have 
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not objected to the practice, and authors are 
concerned rather to make their discoveries better 
known. The making of a single copy of an article, 
by ahy means, is not a trespass upon the moral 
rights of thé holder of any copyright. Carried to 
the extreme, such an idea must, prevent the loan 
of books, or evan the establishment of libraries for 
general use. ‘It would be an ill service to science, if 
the advent' of microphotography should be the 
cause of the suppression of a useful aid to research. 

In order to take full advantage of the facilities 
offered to research workers by the various methods 
of documentary photography, the organization of 
the service would require to be placed in the hands 
of a central institute, which would be in a position 
to study the many problems involved, to choose 
the best means of-tackling individual cases and to 


NATURE 


395 


bring about the standardization of apparatus and 
material. The present tendency to leave the 
making of photographs of documents to individuals, 
commercial firms, and miscellaneous institutions, 
working independently, is both wasteful and a 
source of confusion. Expensive apparatus is used 
intermittently, overhead charges are increased and 
experience wasted. Moreover, the lack of agree- 
ment upon standard measurements creates the 
possibility that microphotographs made by one 
agenoy may prove to be unreadable upon apparatus 
available in another place. Already the United 
States has led the way by the foundation of the 
American Institute of Documentation. A similar 
centre is needed in Great Britain, where production 
may be organized and the fullest efficiency and 
minimum oost achieved. 


Josiah Wedgwood and his Portraits of 18th Century 
Men of Science* 


By Dr. John Thomas 


T eighteenth century gave birth to some 
remarkably interesting personalities in the 
realms of both industry and acience. From the 
Midland manufacturers in the persons of Wedg- 
wood, Boulton and Watt, there can be singled a 
trio who became fellows of the Royal Society. In 
science, the Midland men of fame include Joseph 
Priestley and Erasmus Darwin. ‘The spirit of 
inquiry of the age, with ita xest for experiment, 
led Wedgwood to convert his manufactory into an 
industrial “elaboratory’’, as he termed it. He was 
Jetermined to convert orude olays into artistio 
seramio products. He had to wrestle with all the 
four familiar elements of philosophers, in the pre- 
scientific , ait, earth and: water. His 
“Trial Books” now in the Etruria. Museum justify 
iis claim to be considered a man of science. 
Josiah Wedgwood was elected a fellow of the 
Royal Society in 1783, and made several contribu- 
dons to the Phtlosophical Transactions in 1782, 
(784 and 1786. His pyrometer, which was the 
subject of his Royal Society papers, was the result 
Ý experiments extending over a period of six 
years. It is a very simple instrument marked and 
sraded to indicate the shrinkage of olay bodies 
when inserted in the potter’s oven. At first, 
Wedgwood pldoed small cylinders of clay at the 
rido tapering end, but later he made oylindrical balls 
marbles of olay, which he called pyrometrical 
Instatution de- 


many medallions 
are reproduced here. 


* From a Friday evening discourse at the 
vered on December 16. A small seleotzon only of 
y Wedgwood mentioned during the dissourme 
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pieces. These “contraction bite’ have been used 
regularly in potteries the world over sinoe the 
invention of the pyrometer by Wedgwood. 

This thoroughness in scientific exactness was not 
confined to the firing of the ware, but it permeated 
the earlier stages of preparing the clay., The 
potter’s mill, like “the mile of Qod”, is expected 
to “grind exceeding small”; hence Wedgwood’s 
anxiety to replace the wind- < or water-mill with the 
more reliable source of power found later in 
Watt’s steam engine. The Boulton and Watt 
archives* contain ample evidence of Wedgwood’s 
faith in the new scientific inventions of James 
Watt. At Etruria, the last steam engme installed 
by Watt in 1800 worked continually until dis- 
mantled in 1912. We thus see a powerful link 
between Etruria and Soho. 
~ There were earlier links between Wedgwood and 
Boulton when Fothergill was his partner. In the 
earlier days of his pottery career, Wedgwood sent 
small cameos and pottery trinkets to Scho to be 
mounted in metal before being sold by jewellers. 
Arising out of this kind of trade, where pottery 
was a subsidiary of the metal trades, we get a 
further commercial link, where Boulton and 
Fothergill often acted as wholesale merchants for 
Josiah Wedgwood until he later set up his own 
sales room in London. Like the Prince of Potters, 
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these two Scho manufacturers, Matthew Boulton 
and his later partner James Watt, were elected 
fellows of the Royal Society, in 1785. But as the 
‘versatile Watt was in his way more or leas a 
skilled astist and sculptor, another link was forged 
between Watt and Wedgwood. When the former 
retired from the Soho factory, he carried on his 
experiments in his garret at Heathfield. Hero 








much of the apparatus used in scientiflo research. 
Many of these pottery implements Wedgwood 
supplied freely to his friend, Dr. Joseph Pricstley, 
ahd even after his death his sons, Josiah and 
Thomas, provided Davy with porcelain and other 
apparatus for chemical experiments and de- 
monstrations at the Royal Institution. In fast, 
Josiah Wedgwood I, when this Institution was 
founded in 1799, became one of the first pro- 
prietors by subscribing one hundred guineas to 
its funds. 
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WEDGWOOD PORTRAYS MEN OF THE 181E CENTURY 


With his love of science and association with 
scientific men, it is not surprising that Wedgwood 
devoted his energies to portraying the features of 
some of his famoug scientific contemporaries by 
means of his “jasper” ware. This triumph he was 
enabled to achieve through the medium of his 





he invented his now famous mechanical soulp- new and perfect pottery “bodies”. The soul of 
turing .machine + Wedgwood ware 
for producing ‘lay to a large 
- enlarged or re- extent in its 
duoed cameos or “body”. One 
busta, ‘made,’ body, used for 
as Watt wrote black busts, he 
to his friends, called ‘‘basal- 
“by a young tea”. Later he 
artist just en- discovered a 
tering on his body called ‘‘jas- 
eighty-third per’, generally 
year.” The blue, green or 
moulds and pot- lilao,' which he 
tery models for used for the 
this work were base or baok- 
supplied to ground of his 
Watt by his portrait medal- 
bosom friend, lions, using 
eee Erasmus DARWIN. ' Josan WapewooDb. n 0 an 
Davy, in a dis- or heads and 
courseintroduc- shoulders. This 
tory to a course body, while 
of lectures on plastic and un- 
chemistry at fired, is pressed 
the Royal In- into sa mould, 
stitution in which has beer 
1802, remarked oast or made im 
that the know- plaster of Paris, 
ledge of chem- usually from æ 
istry has im: design by some 
proved the art artist. 
of pottery, but > 
he rightly em- THe Mars 
phasized also i OF THE 
that the pot- iii PER eni Wxpewoop E N kopci Meparitong 
tery industry Photo,: E. Harrison and Son. The thre« 
has provided partners asso 


ciated in the production of most of the medallionr 
[a large collection was on view in the library o 
the Royal Institution] were Josiah Wedgwood 
Thomas Bentley; his first partner at Etruria, and 
after the latter’a death, Wedgwood’s nephew 
` Thomas Byerley. 

Bentley was a oultured Liverpool gentlema 
who, while in the North, was one of the founder 
of: the famous Warrington Academy, which wa 
the training ground of so many fellows of the Roya 
Society, for example, Joseph Priestley, Thoma 


t 
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Pennant, and others. When Bentley removed to 
Chelsea his artistio temperament delighted in the 
company of a neighbour, Sir Joseph Banks. 
Bentley was a regular subscriber to the Royal 
Society of Arts, and he it was who spotted young 
Flaxman, at the age of twelve years, as a premium 
winner, and recommended him to the notice of 
Wedgwood. Until his death in 1795, Wedgwood 
made his nephew Byerley his partner, after giving 
him a good training in his own business methods 
at Etruria. In addition, Wedgwood had his two 
sons, Josiah and Thomas, as active partners from 
1793. For some strange but presumably good 
reason, Wedgwood never made a medallion of any 
of his children. He was content to leave them to 
the akill of the artist George 
Stubbs, R.A., in his well- 
known painting of the Wedg- 
wood family. 

There was a host of artista 
engaged by Wedgwood for 
the dæigning and modelling 
of many of his medallions. 
From the artistio point of view 
the , best was undoubtedly 
the master sculptor Flaxman. 


LEARNED SOCIETES IN THE 
PROVINCES: THE STAFFORD- 
SHTRE LUNAR SOCIETY 


Long before Wedgwood be- 
came & fellow of the Royal 
Society, he had been intro- 
duced to the circle of Midland 
men of science or philo- 
xophers calling themselves 
ihe “Lunar Society”. It 
was an informal club or 
waociation of scientific men 
‘ormed about 1766 by Erasmus Darwin and 
Hatthew Boulton. The “Lunar Society” was 
ater joined by new and brilliant recruits, like 
loseph Priestley and James Watt. 'The members 
net at each other’s houses every Monday nearest 


o the full moon, “in order to have the benefit of. 


ts light in returning home,” stated Priestley. 
Tence ita name, ‘Lunar Society”. The members 
vere accustomed to dine at 2 o’clock, and parted 
ompany at 8 p.m., after exchanging views on 
aientific topics. Wedgwood made two excellent 
nedallions of Darwin and Priestley. 

Members of the Lunar Society were allowed. to 
atroduce friends, and thus many distinguished 
meste were present at these philosophical and 
cientiflo banquets. Among these were fellows 
f the Royal Society from London and some- 
imes from abroad. Wedgwood made medallions 
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of several of them, including Sir Joseph Banks, 
Dr. Solander, Sir William Herschel, and Dr. Peter 


Camper: Some writers place Wedgwood among 


the visitors to the Society,. but judging from his 
correspondence, I would be inclined to rate him 
as a member. 

The Lunar Society in the Midlands was only 
one of many provincial learned societies. Spald- 
ing’s Gentlemen’s Society, of which Sir Isaac 
Newton was a member, goes back as far as 1710. 
In Liverpool, Bentley, Roscoe and Currie formed 
a scientific group. At Warrington, Dr. Aikin and, 
later, Dr. Priestley, before he removed to Birming- 
ham, had been the scientific centre of another 
active ooterie. Later, at Bristol, we had Dr. 
Beddoes, with his young 
assistant, Humphry Davy, 
the centre of a scientific 
circle. At Norwich a scien- 
tifio group centred round the 
Taylors and the Martineaus. 

Wedgwood made medal- 
lions of several presidents of 
the Royal Society, and there 
are in existence two by him 
of Sir Christopher Wren and 
Dr. Martin Folkes. Of the 
Royal Society medallists por- 
trayed by him, I will com- 
ment upon two only, al- 
though all are worthy of 
passing note. 

Dr. Joseph Priestley was 
awarded the Copley medal in 
1772 for his experiments and 
paper on soda water. Then, 
when Priestley resigned his 
post with Lord Shelburne to 
reside in Birmingham, Wedg-- 
wood generously afforded him 
an annual allowanoe of 25 guineas, a sum continued 
after Josiah Wedgwood’s death by his son until 
Priestley died. In addition, Wedgwood readily 
came forward with generous gifta of money and 
goods to Priestley when the rioters burnt down his 
laboratory and house in Birmingham. In addition 
to his medallions of Priestley, Wedgwood made a 
fine black basaltes bust. 

The Wedgwood medallion of Captain James 
Cook is a fine one, ahowing the courageous face of 
the ciroumnavigator. The portrait is a replica of 
the Cook medal by Pingo, specially struck by the 
Royal Society at the instigation of Sir Joseph 
Banks in 1779. Though Captain Cook died on his 
third voyage to the South Seas, he immortalized 
himself, and the two fellows of the Royal Society 
who accompanied him, Sir Joseph Banks and Dr. 
Solander, naming parts of the land discovered in 
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New South Wales after them; they also insisted 
on i a river Cook’s River. The name 


“Botany Bay’ was & special tribute by Captain . 


Cook to his scientific oompanions. 

- Naturally, Banks was lionized on his return 
with Cook. Wedgwood made a medallion of Banks 
and his wife, fine studies by Flaxman himself. It 
resembles the features of Banks as a young man 
in Reynolds’ painting. There is a Wedgwood 
medallion of Sir Joseph Banks, as a much older 
man, probably based on a portrait when in his 
prime, as president of the Royal Society. 

Banks visited the Lunar Society, while Wedg- 
wood was a frequent caller, when in London, at 
32 Soho Square, where Sir Joseph and Lady Banks 
kept open house for scientific inquirers. Wedgwood 
supplied the historic plaque, ‘The Offering to 
Flora”, symbolic of his regard for Banks as a 
botanist and founder of the Linnean Society, for 
the Adam mantelpiece in its library. 

Sir Joseph Banks had the services as librarian 
of Dr. Carl Solander, F.R.S., a pupil of Linnaeus. 
Solander was responsible for Banks’s botanical 
collection, and was his boon companion -on Oook’s 
first voyage, and ort Banks’s voyage to Iceland. 
This: latter trip was undertaken in 1772, when 
difficulties arose with the Admiralty concerning his 


accompanyimg Cook on his second voyage to the . 


South Seas. It is interesting to note, in passing, 
that had Banks jomed Cook on his second voyage, 


he would have chosen Priestley to acoompany him 
a8 Official astronomer. But the Board of Longitude, 
as the Admiralty was then called, showed no 
“latitude” regarding Priestley’s unorthodox reli- 
gious opinions. 

Banks’s party to Iceland visited the Western 
Isles of Sootland. The Isle of Staffa, with its 
geological interest, was discovered by Banks, and 
Wedgwood promptly decorated one of his famous 
Catherine LI plates with the Isle of Staffa scene as 
a tribtte to his friends, Banks and Solander. The 
latter was also engaged by the Dowager Duchess 
of Portland as her librarian in charge of her rare 
collection, of plants and rare antique vases. Among 
the latter was the now famous Barberini vase, 
_ which Wedgwood reproduced so perfectly in 
pottery. 

In denoi the many-sided ponnerions of 
Wedgwood with these three world voyages to the 
Antipodes, it will be interesting to study the 
famous Sydney Cove medallion specially executed 
by Wedgwood in 1789. to commemorate the 
founding of Sydney in 1788. It was made from 
clays from Sydney Cove, originally obtained 
through the good services of Sir Joseph Banks 
from Captain Phillip, first Governor of New South 
Wales. The subject of the medallion is “Hope 
addressing Peace and Plenty, Art and Labour’. 
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The medallion inspired Dr. Erasmus Darwin to 
poetry in his ‘Botanic Garden”. 

Dr. Erasmus Darwin, the poetical and philo- 
sophical physician of Lichfield, was the subject of 
one of the finest portrait medallions in the group 
of Staffordshire fellows of the Royal Society. By 
his side is Dr. Johnson, his one-time fellow-resident 
of Lichfield. At one of the famous meetings of 
these two Staffordshire literary giants, Darwin, 
who stammered badly, was agked by Johnson : 
‘Don’t you find it very inconvenient stammering, 
Dr. Darwin ?” “No, sir,” replied Darwin, 
“because I have time to think before I spèak and 
I don’t ask impertinent questions.” 

Two Staffordshire peers figure among Wedg- 
wood’s portraits : Admiral Lord Anson, who cir- 
cumnavigated the world in 1744, and was a 
neighbour of Wedgwood, as ‘also was the Marquis 
of Stafford, better known as Earl Gower, and the 
illustrious ancestor of the prosent Duke of 
Sutherland. 

Leaving these Staffordshire celebrities, we can 
study a few of the medical fellows of the Royal 
Society, who are portrayed in the medallions. 
Many of them were leading lights of the Royal 
College of Physicians. Among those of whom 
medallions were made by Wedgwood were John 
Woodward, famous as a geologist, Henry Pem- 
berton, a physician employed by Newton to super- 
intend the third edition of the “Principia” in 1726, 
‘and John Freind, brother of the equally famous 
Robert Freind, headmaster of Westminster School. 
The former was physician to Queen Oaroline. Two 
other notable men were Dr. Ingenhousz and Dr. 
Peter Camper, both of whom were guest lecturers 
to the Lunar Society. Wedgwood made a fine 
medallion by Flaxman ‘`of Dr. John Fothergill, 
reputed to have had one of the finest botanical 
gardens in Europe. Another fine but smaller 
medallion is that of Richard Mead, physician to 
George I., Perse E eet corer’ 
Walpole. 

Two very interesting medallions “depict the 

“Riretaries of the learned societies of which 
Wedgwood was a fellow; one is of William 
Stukeley, secretary of the Society of Antiquaries, 
the other is of Samuel Horsley, secretary of the 
Royal Society, who later became the Bishop of 
St. Asaph. It is a proof of Wedgwood’s impar- 
tiality in the choice of subjects for his medallions 
that Horaley, who led the abusive personal attack 
on Sir Joseph Banks, when president of the Royal 
Society, is included in his oollection. Not un- 
connected with this incident was the-violent and 
protracted attack on another of Wedgwood’: 
personal friends, Priestley, by the virulent pen oj 
this politically minded prelate. He personally 
-attabked Priestley and his views in his- famow 
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theological work, entitled ‘Seventeen Letters to 
Dr. Priestley”. In his fight with Banks, this pug- 
nacious priest was completely routed, along with 
his second, Prof. Charles Hutton, who had to beat 
a hasty retreat in their assault on the august and 
dignified president of the Royal Society. 


{ 


ARTISTIC AND LrreRaRry FELLOWS OF THE ROYAL 
_ SOCIETY 


One of the foremost of these was Sir Joshua 
Reynolds, P.R.A., the most famous British artist 
of the eighteenth century, if not of all time. He 
was a personal friend of Banks and Wedgwood, 
both of whom he painted from life. The Wedg- 
wood portrait medallion of Sir Joshua Reynolds 
-ie by Flaxman, who also modelled Reynolds’ 
‘intimate friend Warren i 

Another personal friend of Sir Joseph Banks 
was Thomas Pennant, the antiquary and natural- 
ist, and author of the famous books ‘Tours in 
Wales” and “Tours in Sootland”. He was a oon- 
stant companion of Banks and Solander on their 
botanical excursions through Wales, a favourite 
haunt of Wedgwood also. . 

Last but not least famous in this group was 
Edward Gibbon, the author of ‘The Decline and 
Fall of the Roman Empire”. 
that we have a pen picture of Sir Benjamin 
Thompeon, later known as Count Rumford, the 
founder of the Royal Institution. In a letter to 
Lord Sheffield, dated September 17, 1783, writing 
before’ a vile crossing which he had to France 
from Dover, Gibbon says: “Last night the wind 
was so high that the vessel could not stir from the 
harbour. . . . What a cursed thing to live in an 
island! . . . The triumvirate of this memor- 


able embarkation will consist of the.Grand Gib-. 


bon, Henry Laurens . . and Mr. Secretary, 
Colonel, Admiral, Philosopher Thompson, attended 
by three horses, who are not the most agreeable 
fellow-passengers” (italics mine). 

I have been unable to trace any Wedgwood 
portrait medallion of the illustrious founder of the 
Royal Institution. The explanation is quite simple. 
Wedgwood discovered that Sir Benjamin Thomp- 
son had sat for his portrait to James Tassie, who 
made several paste medallion portraits of him. A 
magnifloant Tassio medallion of Count Rumford 
is in the possession of the Royal Institution. 
Maximilian, the Elector of Bavaria, the patron 
of Count: Rumford, is the subject of another 
interesting Wedgwood medallion. 

My search for a medallion of Sir Humphry 
Davy has been a barren one. Both Count Rum- 
ford and Davy, of course, were connected with the 
Royal Institution long after the death of Wedg- 
wood: in 1795, although Josiah had met young 
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Davy in Cornwall on one of his many visits there 
Through his sons Josiah and Thomas, in later years. 
Wedgwood had close connexion with Humphry 
Davy and the work of the Royal Institution. 


Josam Wxpcwoop PASSES THE TORCH OF SCIENCE 
TO HIS DESCENDANTS 


Wedgwood’s youngest son Tom is recognized as 
the father of photography. He was in his way a 
remarkable scientist and chemist. He had studied 
at the University of Edinburgh, but through 
chronio ill-health he had to retire from active 
business. After this he endeavoured to seek 
health and strength, through travel and associ- 
ation with oultured persons, among whom were 
counted Coleridge, Southey, Poole and Davy. 

Tom Wedgwood, in an indirect way, was re- 
sponsible for the training and early discovery of 
Humphry Davy. Count Rumford found Davy 
installed at the Pneumatio Institution of Dr. 
Beddoes at Clifton, but it was Tom Wedgwood 
who made a donation of £1,000 to enable Beddoes 
to establish his Institution and employ Davy as, 
an assistant. When Davy was later engaged at 
the Royal Institution as a lecturer and ‚professor, 
he became a firm friend of Tom Wedgwood. The 
elder Josiah Wedgwood had also contributed 
substantially towards the erection of the Pneu- 
matio Institution, in which his friends Darwin, 
Watt and Dr. James Black had such faith, because 
of the enthusiasm of Beddoes. Davy recorded in 
the Journal of the Royal Institution (1, 171, 1802) 
some of the chemical experiments of Tom Wedg- 
wood. The paper was entitled: “An Account of 
a Method of Copying Paintings upon Glass and of 

Profiles by the agenoy of Light upon 
Nitrate of Silver. Invented by T. Wedgwood. 
With observations by H. Davy.” ~ 

The female descendanta of Josiah Wedgwood 
made their due contribution to science. Susannah 
(“Sukie”) Wedgwood, a favourite of her father, 
married Robert Waring Darwin, the son of 
Erasmus Darwin. f 

The Wedgwood-Darwin pedigree shows the 
contribution to the realms of science made by 
these two illustrious families. The issue from this 
first Darwin-Wedgwood marriage gave to the 
nineteenth century no other than Charles Robert 
Darwin. He further embraced the ,Wedgwood 
family by marrying his cousin Emma, the daughter 
of the second Josiah Wedgwood. 'The fertile mind 
of Charles Darwin showed that in the nineteenth 


-oentury he had inherited the remarkable scientific 


spirit and genius of his two grandfathers, both 
outstanding eighteenth century philosophers. The 
descendants of the Prinoe of Potters have pre- 
served the remarkably fine features of their 
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illustrious ancestor Charles Robert Darwin in a fine 
plaque which now hangs in his room in Christ’s 
College, Cambridge. 

In conclusion, may I apply to the Prince of 
Potters who has inspired this discourse, words 
once spoken of Sir Humphry Davy by Samuel 
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Taylor Coleridge, Thomas Wedgwood’s bosom 
friend, who said: “If Davy had not been the first 
Chemist, he would have been the first Poet of 
his Age.” We oan equally declare: “If Josiah 
Wedgwood had not been the first Potter, he would 
have been the first Scientist of his Age.” - 


Obituary Notices 


Prof. Victor Grégoire 


HE death of Prof. Victor Grégoire on December 

12 removes one who was not only a leader 
among the cytologiste of his tıme but was also one who, 
as a botanist, was deeply concerned with problems of 
plant morphology and applied eesentially cytological 
methods to their solution. Especially in the pre-War 
period, his influence in cytology was wide and many 
of his contributions were of fundamental importance. 
He was essentially an observer rather than a theorist, 
and although many of his best observations were on 
chromosome structure and behaviour he did not 
follow cytology far into ita later intimate relations 
with genetics, although hia pupil and colleague, 
Janssens, was the founder of the theory of chiasmata. 

In more recent years, Grégoire became deeply 
immersed in problems of floral morphology, and an 
extensive memoir on the carpel (La Cellule, 47, 
part 8) which is the result of ten years of research, 
has recently appeared. This was intended to be the 
first of a series of contributions setting forth his views, 
based on extensive investigations of floral structures. 

Grégoire was born at Anderlues, Belgium, on 
December 5, 1870. From 1887 until 1804 _be 
studied philosophy and theology in Rome. The 
followmg year he returned to Belgium and studied 
science at Louvain for three years under ‚Carnoy, 
In 1897 he became assistant in botany and in 1899, 
after two further years of foreign study, he was 
appointed extraordinary professor of botany, succeed- 
ing to the profeasorship of cytology and botany at 
the Carnoy Institute in 1903. The rest of his life 
was spent as a professor in the Catholié University 
of Louvain. He always adhered to his priestly robes, 
and he showed outstanding courage during the 
occupation of Louvain in the Great War. In 1925, 
the twenty-fifth anniversary of his profeasoriate was 
celebrated and two jubilee volumes of La Cellule 
(of which he became co-editor in 1928) were pub- 
lished. These consisted of contributions from his 
former students, many of whom had visited his 
laboratory foreign countries in Europe and the 
United States. 

Grégoire spoke with great clarity of diction and 
taught with vigour and enthusiasm. A man of very 
gentle disposition, he lived a very quist life in a 
quaint old house of eighteenth-century Flemish style, 
completely absorbed in his scientific work. In some 
respects he might be regarded as the counterpart of 
Mendel in modern life ; but in his view, as expreased 


in 1925, he limited Mendelian behaviour to varieties 
and held that specific differences were non-mutational 
in origin and non-Mendelian in inheritance. 


Nearly all the more important publications of 


Grégoi 
(1899) was an extensive memoir on the pollen meiosis 
in Liliacews. He concluded that the spireme thread 
(peloton) divides first longitudinally into two inter- 
laced threads and then transversely into twelve 
chromosomes, which are therefore constituted of two 
longitudinal halves. But this 1s not the place to 
enter in any detail into the intricate history.of the 
development of ideas regarding meuosis. 

In 1908, in collaboration with his pupil Wygserts, 
Grégoire made a careful study of the events of 
telophase in root-tips as regards the history of the 
chromosomes and their transformation into the rest- 
ing nucleus. These papers immediately gave him a 
deservedly high reputation as an observer. The 
phenomena of meiosis shortly reclaimed his attention, 
and, a series of memoirs followed until 1916 on various 
aspecta of mitosis and meiosis m planta and animals. 
Several of these were extensive critiques of the current 
literature. In 1905 he concluded that if there was a 
real reduction division of the chromosomes it must 
be the first division. In 1907 he introduced the 
term rygotene for the stage in which the threads pair 
longitudinally to form a thick spireme or pachytene 
nucleus. (Dr. O. D. Darlington’s suggestion in 
Natune of February 4, p. 206, that my first paper 
(1907) was responsible for the conception of the 
continuous spireme in pollen mother cells is therefore 
erroneous, because the conception was current if not 
universal for some years before my work was begun.) 
By 1910 he had clearly adopted parasynaptic pairing 
at the zygotene stage as characteristic of meiosis in 
plants and animals generally. 

In the post-War period, Grégoire transferred his 
main interest to other flelds of botany. He published 
several text-books dealing with general botany, 
anatomy and the systematios of angiosperms, only 
once returning to cytology in & paper an chromocentres 
in plants, although many cytological papers con- 
tinued to appear from his laboratory. 

In recent years, the nature and origi of the carpel 
has been the subject of much investigation, and many 
diverse views and theories of ita morphology have 
been propounded. Grégoire’s extensive memoir on this 
subject adds a different view. Having discarded the 
classical theory of ita leaf-like nature,- be also 


Li 


appeared in La Cellule. His fist paper- 
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disagrees with all the views recently propounded. He 
concludes from a detailed comparison of stem-tipa 
and floral receptacles in many plants that the 
vegetative cone and the floral apex are independent 
structures, carpels not arising from the latter in the 
way that leaves arise from the former. He held 
the view that the carpel, as a reproductive structure, 
was an organ swi generis, not to be homologised with 
any purely vegetative structure such as a leaf. His 
work will doubtleas lead to further discussion of this 
intricate problem. 

During his relatively uneventful but scientifically 
active life Grégoire received many honours. He was 


a member of the Royal Academy of Belgium, the’ 


Paris Academy of Sciences, the Pontifical Academy 
of Sciences and the Royal Irish Academy, and had 
received honorary degrees from various universities. 
_ He was elected a foreign member of the Linnean 

Society in 1917 and an honorary fellow of the Royal 
Microscopical Society in 1931. 

I am indebted to Profs. Martens, Robyns and 
McLean Thompson for several of the facta here 
recorded relative to ube life of Grégoire. 

R. Ruam QATBS. 


Dr. C. J. Gahan 


Dr. C. J. Gaman, who died on January 21, the 
day after attaining his seventy-seventh birthday, 
was for thirteen years keeper of the Department of 
Entomology of the Brith Museum (Natural History) 
and was in charge of the enormous collection of 
insects at South Kensington from 1910, when he 
succeeded the late Charles Owen Waterhouse as 
ascistant-keeper in charge of that section of the 
Dtpertanent of Zoology, until his retirement from 
the Museum in 1926. Increasing recognition of the 
importance of entomology led to the creation of a 
separate Department of Entomology in 1918 and 
Gahan was appointed its first keeper. 

Charles Joseph Gahan was borm at Roscrea, 
Tipperary, in 1862, the son of Michael Gahan, master 
of Erasmus Smith’s School in that town. He was 
educated first in his father’s school anti afterwards 
at Queen’s College, Galway (later of the National 
University of Ireland), from which he obtained the 
degree of M.A. and afterwards D.86. In 1884 he went 
to London and for two years studied science at the 
School of Mimes (now the Royal College of Saiance), 
then presided over by Huxley. In 1896, he was 
appointed to an assistantship in the Department of 
Zoology of the British Museum (Natural History), 
which only six years previously had been removed 
to South Kensington. Although until that time he 
had made no special study of insects, his inolinstion 
having been chiefty in the direction of botany, it 
was the rapidly growing entomological collection, 
and especially the immense order of Coleoptera, to 
which he was to devote himself during the thirty 
years spent in the service of the Museum. In 1899 
and 1900 he was secretary, and in 1917 and 1918 
president, of the Entomological Society of London. 

Of Gahan’s numerous published writings most are 
upon the timber-destroying family of beetles, the 
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Cerambycidm, upon which he became the leading 
authority. He also devoted considerable attention 
to the problem of dealing with the depredations of 
the death-watch beetle and the closely related 
furniture-beetles, and was the author of a valuable 
booklet published by the Museum on the subject. 
Other subjecta to which he made original contribu- 
tions were mimicry im insects and the vocal and 
auditory organs of the Coleoptera. Although never 
a keen collector, he was by no means an arm-chair 
naturalist, but took the greatest delight in the study 
of living creatures. He was also an enthusiastic 
horticulturist and, being out off by persistent ill- 
health from the means of contmuing his former 
pursuits, he devoted much of the last twelve years of 
his life to the cultivation of a large garden at Aylsham, 
in Norfolk, where he lived from the time of his 
retirement. He Jeaves five sons and two daughters. 
GILBERT J. ARROW. 


Prof. M. W. Pavlova 
Pror. M. W. Pavlova (Marie Pavlow), professor of 


' palæontology in the University of Moscow, died on 


December 20 at the age of eighty-four years. 

A pioneer of the progressive movement among 
women of old Russia, she was educated abroad. She: 
was a pupil of the French paleontologist Albert 
Gaudry, and introduced the principles of his school 
into her native country and trained several generations 
of Russian pelsontologists, particularly women. 

After Woldemar Kowalevaky, whose chair she held 
in the University of Moscow, Marie Pavlow was the 
founder in Russia of palsontology as a biological 
science. Full of energy and activity, she frequented 
the museums of her country and described in her 
valuable monographs the collections of fossil mam- 
mals hidden in these museums. Similar fossils were 
studied by her abroad in various and 
American museums. She was thus able to draw the 

i conclusions in her “Etudes sur l'histoire 
paléantologique des ongulées’’ for the various groups 
of ungulates, namely, horses, rhinoceroses, artio- 
dactyles and proboscids. Having worked a great 
deal in foreign museums she made friends with the 
foremost palsontologists of the world. Her name 
was one of the best known among foreign naturalists. 

Marie Paviow considerably extended the palæonto- 
logical material left by W. Kowalevaky in the 
University of Moscow, and together with her husbend, 
the late professor of geology, A. P. Pavlow, created 
one of the best palwontological museums in the 
U.8.8.R., which now forms part of the Moscow 
Geological Institute. f A. BORIBSSIAK. 


Wa regret to announce the following deaths : 

Dr. L. H. Dudley Buxton, fellow and bursar of 
Exeter College and reader in physical anthropology 
in the University of Oxford, on March 5, aged 
forty-nine years. 

Mr. Howard Carter, known for his work in 
Egyptology, especially in connexion with the tomb 
of Tutankhamen, on March 2, aged sixty-five years. 


` 
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News and Views 


Prof. E, H. Minns, F.B.A. 

Pror. Erwe Hovmr Mowe will retire shortly 
fram the Disney professorship of archwology in the 
University of which he has held since 
‘1927, when he succeeded the Jate Sir William Ridgway. 
‘Prof. Minns has been a fellow of Pembroke College, 
Cambridge, of which he had been an undergraduate, 
since 1899, and became president in 1928. After 
taking ‘his degree at Cambridge he studied Oriental 
languages in Paris, and spent three years in Rusie, 
studying its languages, history, art and antiquities. 
On his return to Cambridge in 1901 he was appointed 
librarian and lecturer in Russian in his college, and 
in 1906 became University lecturer in palwography. 
As an archpologist he is best known for his pre- 
eminence as an authority on the peoples and cultures 
of ancient Scythia, upon which his “‘Scythians and 
Greeke’’, published in 1913, is of outstanding value. 
His services to this branch of archsological studies 
was recognized by his election in 1925 as & correspond- 
ing member of the Russian Academy for the History 
of Material Culture. Prof. Minns is a fellow of the 
British Academy; and during the Great War his 
linguistic abilities were recognized by his appointment 
to the cansorship of uncommon languages, which he 
held from 1915 until 1918. 


New Wasser for Army Service 

A DEMOMBTRATION of vertioal take-off and landing 
by the new type 0.40 Autogyro, referred to as the 
‘jumping gyro’, was given recently at the Army Steff 
College, Camberley. Mr. Brie made several successful 
take-offs and landings on the Owl's cricket ground, 
which measures only 150 yards by 100 yards and is 
almost entirely surrounded by buildings and high trees. 
In addition to making vertical rises from the ground of 
8-10 ft., the machine was put through a series of 
evolutions in the air illustrating ite ‘control and ease 
of handling in a confined space. The most outstanding 
of these was an entirely unintentional one at the 
close of the display, when the pilot, judging that he 
had not sufficient margin to clear some trees, 
throttled his engine back and put the machine down 
almost exactly upon the spot from which he had 
started. Such a manœuvre would have been im- 
possible with the more conventional type of aeroplane. 
This display, given on æ bad day with intermittent 
rain causing inevitable air currents and eddies near 
the ground, is considered to be a much more searching 
test of the machime’s controllability than was the 
recent test of a direct-lift helicopter made in a big 
hall in Berlin. Although flying in a building gave 
an appearance of complete contro] in a very confined 
space, actually the steady performance of the machine 
would be materially helped by the perfect calmness 
of the air indoors. It is considered that this type of 
machine will facilitate the work of Army communi- 
cation by reason of the fact that, requiring practically 


no horizontal run, it is independent of the condition 
of the landing surface. Not only will it not need a 
specially prepared aerodrome, but it should also be 
able to operate from land where even shelling or 
bombing has been experienced. It is also obviously 
suited to operating from the deok bf a ship. 


Leopold Gmelin and his “Handbuch” 

To commemorate the hundred ‘and fiftieth anni- 
versary of the birth of Leopold Gmelin, the Deuteche 
chemische Gesellschaft has issued a sample booklet 
with lengthy extracts from the. “Handbuch” and an 
illustrated brochure with Gmelin’s portrait and 
historical notes on the growth of this monumental 
treatise. Gmelin belonged to an ancient Swabian 
family of apothecaries established in the seventeenth 
century at Tibingen, where his grandfather held the 
University chair of chemistry, one of the oldest in 
Germany. His father became professor of botany 
and chemistry at Göttingen, where Leopold was born 
on August 2, 1788. After graduating in the faculty 


-of Medicine at Gdttingen, he studied chemistry at 


Tübingen and in Vienna. Later he travelled in Italy, 
where he interested himself in the geology of the 
volcanic rocks, but his chief interest lay in chemistry, 
and he decided to complete his training in Vauquelin’s 
laboratory in Paris and at the same time make 

contacte with Gay-Lussac, Thenard and 
Hatty. In 1817, he was appointed to the chair of 
chemistry at Heidelberg, where he began to write his 
treatise, the first edition appearing in three volumes 
in 1817. It met with immediate success, and several 
editions had to follow. In 1830, Berzelius praised it 
in glowing terms. The fourth edition was translated 
into English by the Cavendish Society in 1846, and 
included organic chemistry for the last time. Gmelm 
‘was occupied with the organic part until his death in 
1853. The eighth edition, begun in 1922, is at present 
being compiled by no fewer than seventy experte, 
who expect to finish their task by 1943 and to secure 
a lasting future for this valuable documentation. 
Both the sample booklet and the brochure may be 
obtained free on application to the Gmelm-Redaktion, 
Berlm W.35, Tiergartenstrasse 10. 


It has recently bean announced that Mr. G. M. 
Mathews has presented his’ ornithological library to 
the Commonwealth of Australia, and that it will be 
housed in the National Library at Canberra. Mr. 
Mathews, who is the author of twelve large volumes 
on the ‘‘Birds of Australia”, has been collecting books 
on ornithology for the last forty years, and his library 


“consists of some four thousand works and pamphlets. 


Although many ornithologista may not agree with 
Mr. Mathews’ systematic ‘work as a whole, all will 
admit that he has done more than anyone to elucidate 
the early history of ornithology in Australia. He has 
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specialized in the works of early voyagers to the 


southern hemisphere in which there is any mention 


of birds, and his collection includes a copy of that 
very rare book published m 1701 by William de 
Vlaming, a “Journal of a Voyage to the Unexplored 
Southland . . . in 1696 and 1697”. Of books on 
Australian birds, there is a complete set of all the 
editions of Lewin’s “Birds of New Holand”, starting 
with the first, published in 1808, of which there are 
only six known copies. Gould’s great folio work is 
of special interest, since it includes the two parte 
published before the author went to Australia and 
afterwards withdrawn and replaced, after his return. 


Soas Mr. Mathews takes a great interest in 
nomenclature, his library naturally: includes many 
rare and little-known general works. Among these 
may be mentioned Vroeg’s “Catalogue” (1764), and 
Boddaert’s “Table des Planches Enluminéee”’ (1788), 
the former not included in the British Museum’s 
(Natural History) library, and the latter only repre- 
sented by a photostat copy and a reprint. Other rare 
and interesting books include Rafineeque’s works 
(1814-22), Berthold’s edition of ‘Natürliche Familien 
dæ Thierreich” by Latreille (1827), and Moehring’s 
“Aviom Genera (1752). There are complete sete of 
certain periodicals such ‘as the Isis, and more par- 
ticularly ‘of local journals published in Australia, 
including the first volume of the Queensland Philo- 
sophical Society, which is said to be unique. After 
having completed his “Birds of Australia’, Mr. 
Mathews brought out an additional volume of biblio- 
graphy, and, with a few exceptions, all the books 
mentioned therein are in his possession. The 
acquisition of this library should now enable students 
in Australia to study ornithology independently of the 
libraries in Europe and elsewhere. 


Nutritional and Allied Aspects of Milk 

Ir has already been announced that the new 
Division for the Social and International Relations 
of Science of the British Association is arranging a 
meeting for the discussion of this subject to be held 
on March 28 at the University of Reading. Repre- 
sentatives of a number of interested public bodies 
and institutions will be present. The meeting will 
be divided into two seasions, lasting from 2.15 to 
4.15 and from 6.15 to 7.0, with an interval for tea. 
At the first session the chair will be taken by Sir 
Richard Gregory, chairman of the Division. Dr. 
Harriette Chick will open the discussion, dealing with 
deficiencies in present-day diet, the total amount 
of milk needed, eto., Prof. J. O. Drammond will 
discuss health aspects, and Dr. A. W. Scott will speak 
on the implications of compulsory pasteurization. At 
the second seasion, Sir Daniel Hall will be in the chair. 
Mr. J. MacKintosh will discuss agricultural aspects 
of milk production, with special reference to increase 
of production, and Mr. J. Cripps will speak on 
the distribution, cost and the economic and social 
implications allied with the subject. The meeting 
will be preceded, in the morning, by a visit to the 
National Institute for Research in Dairying at Shin- 
field, near Reading. Arrangements will be made for 
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lunch, tea and dinner to be served in the University 
so far as accommodation permits, and accommoda- 
tion for the night preceding the meeting may be 
arranged if a sufficient number desire it. Admission 
will be free, by ticket. A limited number of tickets 
will be obtainable from the Secretary, British 
Association, Burlington House, London, W.1. 


The Institute of Chemistry 

- Am the sixty-firat annual general meeting of the 
Institute of Ohemistry held on March 1, Sir Robert 
Pickard, the retiring president, directed attention to 
the fact that the membership now consists of more 
than 7,200 qualified chemists. The Oouncil is en- 
deavouring to obtain the consent of the fellows and 
agsociates to a petition for a supplemental charter 
embodying a scheme for the registration of those 
chemists whose qualifications are the same as 
those required for admission to the Institute, but 
who do not wish to become fully associated with 
ita work. It is, in Sir Robert’s view, a scheme 
proposed in the best interests of the Institute, 
of the profession as a whole, and of the State. 
Sir Robert referred to the possible utilization of the 
services of chemists in any national emergency. The 
position of the country, so far as the supply of 
chemists and the condition of the chemical industries 
are concerned, is very different from that of twenty- 
five years ago: but war usually brings unexpected 
demands, and chemists will be glad to know that an 
organized effort is being made which will direct their 
akill and willingness to serve the country into the 
most advantageous channels. The Institute is for- 
tunate that, in times like the present, leas than 1-3 
per oent of its members are known to be without 
employment, and only a small proportion of those 
has been unemployed for any long period. Sir Robert 
directed attention to the third annual report of the 
Chemical Council, recently published. This body, on 
which the Institute is represented, has under oon- 
sideration a scheme the object of which is to dis- 
tribute the burden of the cost of publications of the 
Chemical Society and the Society of Chemical In- 
dustry more equitably over the membership of all 
three chartered chemical bodies. The Meldola Medal, 
the gift of the Society of Maccabmans, has been 
awarded to Dr. William Charles Price. The following 
officers for 1939-40 have been elected: President, 
Mr. W. A. 8. Calder; Vtce-Presidents, Dr. H. V. A. 
Briscoe, Dr. F. H. Carr, Dr. T. P. Hilditch, Mr. 
G. Roche Lynch, Dr. O. Ainsworth Mitchell, and 
Sir Robert Pickard; Hon. Treasurer, Mr. B. F. 
Howard. 


Society of Public Analysts and Other Analytical Chemists 

Ar the annual general meeting of the Society of 
Publio Analysts and Other Analytical Chemists held 
on Maroh 3, the following offloers were elected for 
the year 1989-40: President, Prof. W. H. Roberts ; 
Viæ-Presidents, E. B. Anderson, J. R. Nicholls, 
W. H. Simmons, T. P. Hilditch (chairman, North of 
England Section), T. Cockburn (chairman, Scottish 
Section); Hon. Treasurer, E. B. Hughes; Hon. 
Seoreary, Lewis Eynon. Following the annual 
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general meeting, a lecture was delivered by Sir 
Henry Dale on “Biological Standardization”. Sir 
Henry outlined the history of the establishment of 
standards for the biological assay of preparations of 
physiologically active producta such as antitoxins, 
hormones, vitamins, etc. Attempts to set up units 
in terms of physiological effects under particular 
experimental conditions (‘rat units’, ‘mouse units’, 
etc.) have led to wide discrepancies and great con- 
fusion, owing largely to the diffculty of reproducing 
the conditions under which the proposed units were 
first determined. Following the pioneer work of 
Paul Ehrlich, the systematic establishment of inter- 
national ‘mits of activity’ based on stable standard 
preparations of the active substances was begun 
under the auspices of the Health Organisation of the 
League of Nations in 1921, and a number of these 
standards have been prepared at the State Serum 
Institute, Copenhagen. Standards for a still larger 
number of products have more recently been pre- 
pared in Great Britain at the National Institute for 
Medical Research, Hampstead. A general acoount 
was given on these developments and some 
particularas of the standard preparations now 
available. 


A Bird-watcher’s Experiences 

In a lecture to the University of Landon Animal 
Welfare Sooiety, at Bedford College on Maroh 8, 
Mr. Erio Hardy, of the British Empire Naturalists’ 
Association, spoke of his experiences aa a bird- 
watcher in various parts of Great Britain. He 
mentioned how a day-by-day census and survey of 
the sparrow population of the Liverpool Cathedral 
Birds’ Sanctuary, in the heart of city slums eight 
milea from open country, failed to prove any great 
migration out of the city to country harvest flelds as 
is often supposed, although many other migrants, 
chiefly warblers, passing over the city, use the 
sanctuary as a resting-place. This famous little 
sanctuary is to be reconstructed and re-equipped this 
year by the Merseyside Branch of the Britiah Empire 
Naturealista’ Association, which will be ita custodian 
in the future. Mr. Hardy gave his experiences of the 
increasing numbers of buzzards and ravens in Wales, 
how swifta and tawny owls are among the birds 
adapting themselves to life m growing towns, even in 
the industrial north. The annual May shooting of 
baby rooks in the nest is a cruel sport, he said, and 
even apart from that question, fleld-studies show that 
unless rooks are in abnormal numbers, they do more 
good than harm on the land. The habit of taking 
regular cansuses of bird numbers in various areas 
has added .considerably to our knowledge of bird 
movements and migrations, especially with shore 
birds. 


Archzological Excavations in Cornwall 

Reios obtained from excavations on a Late 
Bronze and Iron Age site in the Great Gear Field 
at Carwarthen, St. Just-in-Roseland, Cornwall, are 
now on exhibition in the museum of the Royal Corn- 
wall Polytechnic Society at Falmouth. These excava- 
tons’ have been carned out during the past year 
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under the direction of Mr. 8. A. Opie of Redruth. 
The site, it would appear from an account of the 
excavations in the Royal Oornwall Gassits and County 
News of February 22, was occupied from 1000 B.o. 
onward. In the earler phases of ita oooupation, it ia 
the first to be identrfled in Cornwall aa dating from 
the important Late Bronze Age period, to which 
belong the earliest classical references to the Western 
tin trade. The site is thus of unusual interest and 
importance ; while in view of the emalli area as yət 
explored, it is the richest and most productive of 
the period of its later ocoupetion as yet examined m 
Cornwall. A fair amount of bronze age pottery, some 
with cordon and finger-tip impressions, has been 
recovered ; but as yet no traces of struotural remains 
of the early period have been found. A small circular 
fortification belongs to a later occupation, being of a 
usual iron age type. Of this, the position of the 
circular ditch has been established at six pointe 
where it is from six to ten feet deep. Stone revet- 
ments of the innar face of the ditch have been found 
at five points. The ramparts, much damaged by 
ploughing, afford evidence of several periods of 
construction. “At the best preserved section, there 
are three successive stone revetments, and clear 
evidence of an interior wall walk. The iron age 
pottery is mostly late, being attributed to the first 
century A.D. or at oldest to the first century B.0. 
None of the fine decorated pottery of the second 
oentury B.O., such as has been found at Glastonbury 
or Castle Dore, has appeared. The site was extensively 
occupied in Roman times down to the fourth century. 
Native pottery betrays Raman influence, while two 
pieces of Samian of the second century 4.p. and two 
of New Forest wares of the fourth century a.D. have 
been unearthed. Coins, numerous fragments of iron 
implementa, perforated slate disks and a waisted 
stone hammer have also been found. The excavations 
are to be continued. 


Electric Generators at Boulder Dam 


Durma 1938, Hngineering published a series of 
articles dealing with the remarkable work bemg 
earned out at Boulder Dam, Arizona. This project 
has a three-fold purpose—flood control, storage of 
water for irrigation and domestic and industrial use, 
and the ganeration of electric power. There are two 
power-houses, the Nevada wing and the Arizona wing, 
and the series of articles referred to is brought to a 
close by a description of the electrical equipment . 
being installed in these. The two articles on this 
subject are by Mr. L. N. MoClellan, and were pub- 
lished, in Engineering for February 10 and 24. There 
will ultimately be eight large unite of 82,500 k.v.a. m 
the Nevada wing and seven similar units and two 
units of 40,000 k.v.a. in the Arizona wimg; tho 
hydraule turbines driving the larger unite bemg of 
115,000 b.p. Each of the 82,500 k.v.a. ganerators 
is 40 ft. in diameter, 32 ft. in height above ground- 
level and weighs approximately 900 long tons. The 
stator frames are constructed entirely of steal plates 
and structural shapes electrically welded together. 
The rotors are 25 ft. m diameter, 8 ft. deep at the 
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86 ft. long. Each weighs approximately 580 tons. 
One group of machines will furnish power for the 
pumping plants on the Colorado River, supplying 
the Metropolitan Water District, a second group will 
supply the cities of Loa Angeles, Burbank, Glendale 
and Pasadena, a third the Souther California 
Edison’ Company, and a fourth will supply power 
to the States of Arizona and Nevada. With the 
service station generators the ultimate capacity of 
the plant will be 1,328,500 k.v.a. 


The Indian Jourral of Pharmacy 

Soren has proceeded apace in India, especially 
since the Great War, and this progress has seen 
marked improvement in India’s scientific publics- 
tions and the initiation of new journals of inter- 
national importance. Now, we are pleased to weloome 
another addition to the list, namely, the Indian 
Journal of Pharmacy, the official publication of the 
United Provinces Pharmaceutical Association (1, No. 
l, Jan._March, 1989. The Secretary, U.P. Pharma- 
ceutical Association, Department of Pharmaceutics, 
Benares Hindu University. Re. 3s., India; Ra. 4s. 
abroad annually). The Journal is bemg edited by 
Prof. M. L. Schroff with the help of a strong editorial 
board. It has a format similar to that of most other 
Indian scientific periodicals, and this number contains 
fifty pages. It opens with an editorial explaining the 
aims of the U.P. Pharmaceutical Association and its 
Journal, which leads on to a review of pharmacy in 
other countries. Then follows an article on ‘Diet in 
Relation to Copper for Infants” by Dr. U. P. Basu ; 
another specialized article, by Prof. M. L. Schroff 
and M. Lal Dhir, deals with the “Assay of Kurchi and 
Kurchi-Bismuth-Iodide”. More general articles deal 
with the medicinal, aromatic and allied planta of 
Egypt, the medicinal plants of Kashmir and the 
treatment of burns. Notes and news, abstracts, 
reviews and proceedings of the Association complete 
the number. It would be pngracious to point out 
ordinary slips in the printing of the Journal, but 
the typography might well be improved. We sym- 
pathixe with the Journal's plea for the establishment 
of an Indian Pharmacopoia. 


An Educational Co-operative Colony 

Ow the initiative of Sir Akbar Hydari, the Ohan- 
cellor of the Osmania University and President o 
the State Council, Hyderabad (Deccan), an attempt 
is being made to demonstrate the suitability for 
adoption on s large scale of a plan for part-time 
education in association with co-operative production 
for use. This enterprise is being conducted under the 
auspices of the Hyderabad State Co-operative De- 
partment end is under the management of Captain 
J. W. Petavel, who bas for many years devoted his 
energies to the advocacy of similar schemes in oon- 
nexion with the University of Caloutta propaganda 
inaugurated by the late Sir Asutosh Mookerjee for 
educational colonies. For the new acheme, 
and twelve acres of land belonging to the Osmania 
University have been made available, and .ib is 
hoped that undergraduates will take advantage of 
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the opportunity to train for educational colonies 
work. It is intended to establish another and much 
larger colony in an irrigated tract. The general idea 
of the educational colony is to form the children and 
adolescents for educative employment in colonies 
organized for co-ordinated production of food and 
other necessaries of life. The child’s day would be 
divided between ‘really good production work, good 
games and class work” in approximately equal 
shares. Special features of the new scheme are to 
be: employment of well-trained, adolescentes under 
the guidance of a few adults to supervise the children, 
co-operation between oapitalista and workers for ` 
production for use, and an extensive use of labour- 
saving methods. 


Earthquake in the Solomon Islands 

Am earthquake of sufficient intensity to affect 
seismographs in all parta of the world occurred on 
January 80 at 2h. 18m. 31s. G.O.T. No news of any 
earthquake damage was reported from any place at 
this time, and by instrumental records from thirty- 
two stations alone E. Peterachmitt, at Strasbourg, 
has determined a provisional epicentre at latitude 6° 8., 
longitude 156° E. This is near the Solomon Islands, 
a well-known seismic centre. It was from an epicentre 
to the south-east of this, namely, 9° S., 159:8° E., 
that a very severe earthquake occurred on January 25, 
1926, ruming the catholic church at Visale, doing 
very severe damage to property and causing severe 


- casualties. In October 1931, again, earthquakes with 


epicentres 14°8., 160° E., and 8°8., 160° E., did 
severe damage on several islands. At San Cristoval 
two villages were razed by the first earthquake and 
eighteen villagea on the southern coast were after- 
wards swept away by a sea wave 30—40 ft. high. 
For the 1989 shock the seismogram at Stuttgart 
included éP, 2h. 34m. 24s., oP’, 2h. 87m. 38%., 
(dilatation), iPKS, 2h. 41m. 28.; eL, 3h. 1ém. 
(T = 508.); MQ, 3h. 26-6m. (T = 22s.) and MR, 
8h. 38-5m. (T! = 20s.) all in G.O.T. 


Central and South American Earthquakes 
Om the basis of, reports from the seismographic 
stations at Georgetown, Fordham, Huancayo and 
San Juan, the U.S. Coast and Geodetic Survey in 
ion with Science Service and the Jesuit 
Seismological Association has determined the epi- 
coentre of the earthquake of February 9, 1939, at 
15h. 30-5m. G.O.T. to be provisionally latitude 
11-5°N., longitude 88° W. This epicentre is in the 
Pacific Ocean to the weet-south-west of Managua, the 
capital of Nicaragua, which was almost completely 
destroyed: in the earthquake of March 81, 19381. The 
epicentre nearest to the present one in recent years 
was on February 15, 1926, whan the epicentre was 
11-7° N., 89-6° W. No damage has been reported in 
the present instance. Following recent shocks, the 
town of Cumbeya, near Quito, was strongly shaken 
during the night of March’2, by an earthquake which 
cracked many buildings, and caused apprehension 
amongst the inhabitants. No casualties are reported. 
It was on February 7, 1797, that Quito was destroyed 
by earthquake with the loss of 40,000 lives. On 
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October 2, 1938, another part of Ecuador, namely, 
the Sante Elena Peninsula, was strongly shaken by 
an earthquake. Weak local shocks often occur in 
the area. 


Michael Scot: Pioneer of Science 

Pros. J. Raan bas contributed an interesting study 
of “Michael Scot: a Scottish Pioneer of Science” 
to Sotentia (Oct._Nov. 1938): Michael Soot lived in 
the early part of the thirteenth oentury and worked 
as a translator of Arabio writings in Spain and Sicily, 
where he was court astrologer and philosopher to 
tbe Emperor Frederick II. In later times he acquired, 
the reputation of & magician and necromancer, and 
many legends have gathered around his name. 
Although our knowledge of him is fragmentary, Prof. 
Read shows that Michael Scot was a man of genuine 
scientific interesta. His views on alchemy are interest- 
ing, since it is significant that he mentions neither 
transmutation nor the philosopher's stone, so that 
he followed the Greek-Egyptian sources rather than 
the later authors of western Europe. Of his other 
works, Scot’s 
cireulation in manuéoript for 250 years and-after- 
wards in several printed editions. He also wrote on 
astronomy, astrology and the art of prediction, and 
stands out as the most eminent Briton to secure & 
place in the history of medieval Italy. 

The Imperial Institute 

THe annual report of the Imperial Institute 
(South Kensington, London, 8.W.7) for 1938 shows 
that an important side of the work of the Institute 
lies in the research departments which answer an 
increasing number of inquiries from all parts of the 
Empire. Queries concern both seeds and roots of 
economic value and various mineral samples. The 


Mineral Resources Department was particularly active ` 


and reported on samples from various colonies. 
Special interest attaches to the demand for high 
grade quarts crystals for both piezo-electric and 
optical purposes, but so far the search for new 
sources of this material has had little success. The 
oxide of titanium known as rutile which is used in the 
coating of electriowelding rods has been found in various 
parte of the Empire. Many other examples of the use- 
fulness of the Institute are recorded in this report. 


A Virus Disease of the Elm 


AMERICAN elm trees in the Ohio valley are subject 
to a new and deadly virus disease which is briefly 
described in a mail report from Science Service, 
Washington (Feb. 4, 1989). Leaves upon infected 
trees first shrivel and become brittle, then the roots 
and inner bark of the trunk rot away, and the tree 
dies within a few months. This is the first known 
instance where a virus disease has caused a fatal 
epidemio among trees. The outbreak appears to be 
even more serious than that of the so-called Dutch 
elm disease which has decimated elm trees m the 
neighbourhood of New York. It is reported that 
more than 1,000 out of about 1,800 elms in one 
particular locality have been Killed by the virus 
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during three years. Means of dissemination of the 
pathogene have not yet been found, but the United 
States Division of Forest Pathology is taking energetic 
measures to trace the extent of the infection, and to 
limit it to one district, if possible. 


Use of Electricity in Coal Mines’ 


Ow the recommendation of the Royal Commission 
on Safety in Coal Mines, the Secretary for Mines has 
appointed a Committee with the following terms of 
tefererice: “To be a committee to consider, in the 
light of experience and modern practice, what amend- 
ments are required in the General -Regulations 
governing the use of electricity below ground and 
above ground at mines under the Coal Mines Act, 


` 1911, taking into consideration the report of the 


Royal Commission on Safety in Coal Mines and the 
evidence on the subject submitted to that Com- 
mision”. The following are members of the Com- 
mittee: Prof. W. Cramp, Department of Electrical 
Engineering, University of Birmingham (chairman) ; 
Mr. J. A. B. Horsley, H.M. Electrical Inspector af 
Mines; Mr. A. M. Bell and Mr. A. B. Connell. The 
secretary to the Oommittes:' is Mr. R. Orawford, 
Mines Depertment, Mill House, 87-89 Shaftesbury 
Avenue, London, W.1. 


THE anniversary meetings of the Chemical Society 
this year are to take place in London on March 29-31. 
On March 29 the Rutherford Memorial Lecture will 
be delivered by Sir Henry T. Tizard at the Royal 
Institution at 5 p.m., and fellows and guests will be 
entertained at a reception and dance at Imperial 
QGhemical House from 8.45 until midnight. On 
Thursday, March 80, visits have been arranged in 
the morning to Bedford College for Women and 
to the Wellcome Research Institution, to view 
the laboratories and museums. The annual general 
meeting will be held at Burlington House at 2.30 p.m., 
and at 4 p.m. the presentation of the Longstaff Medal 
and of the Harrison Memorial Prize will be made and 
Prof. F. Q. Donnan will give his presidential addreas. 
The anniversary dinner of the Society will be held at 
Grosvenor House the same evening at 7 for 7.80 p.m. 
On Friday, March 81, visita have been arranged in 
the morning to The British Drug Houses, Ltd., and 
to the Central Laboratories of the Shell Marketing 
Oo., Ltd., and in the afternoon to the Research and 
Development Department of the Distillers’ Company, 
Ltd. at Epsom, -and to the laboratories of the 
Research Association of British Paint, Colour, and 
Varnish Manufacturers. 


Royal Society of Edinburgh: Elections 

ArT the ordinary meeting of the Royal Society of 
Edinburgh, held on March 6, the following ordinary 
fellows were elected: Prof. Arthur B. P. Amies, 
Australian College of Dentistry, Melbourne; Dr. 
William G. Annan, Clinical Medical Officer, Durham 
County Council, Darlington; Prof. J. H. Baxter, 
Department of Ecclesiastical History, ae of 
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Sheep and Turnips 

Being the Life and Times of Arthur Young, F.R.S., 
First Secretary to the Board of Agriculture. By 
Amelia Defries. Pp. xviii+235. (London: 
Methuen and Co., Ltd., 1938.) 7s. 6d. net. 


AA OAR between the agrioultural con- 
ditions in the later years of the eighteenth 
century and those of to-day render opportune the 
publication of this study of Arthur Young. Agri- 
culture at both periods was depressed. Country- 
men were flocking to the towns, and the land was 
being neglected and allowed to become derelict. 
A revolution in farming practice, coupled with the 
introduction of pew crops, is to be contrasted with 
possible methods to-day, very different in that no 
new bulk-feed or other crops are being advocated. 
There was a fight to combat the food-shortage and 
high taxes of the Napoleonic period, as there was 
in the Great War—and must be in all future wars. 


The enclosure of lands—twenty-two million acres - 


during Young’s period—allowed the development 
of arable farming for corn, while the growth of 
winter feed, especially turnips, encouraged the 
carrying over of stook from year to year and 
eliminated sali meat from our dietary. The 
introduction of cabbage, the popularization of 
potatoes and the regular use.of clover agaisted in 
producing an alternation of crops and were thus 
of importance. To-day, in contrast, we have a 
huge manufacturing population to be fed, while 
much land has gone out of cultivation, and many 
farms show increasingly depleted and weedy soils 
which only an evolution in scientific practice 
or a revolution in the attitude of the State can 
rectify. 

The change-over of the eighteenth century was 
mainly due to three men, Coke, Sinclair and Young, 


aided by the interest of King (Farmer) George. 
Coke eee Ome Nae ies Deena aro: with 


Arthur Young, F.R.S.: Farmer 


financial success ; coupled with these was a great 
improvement in the social life of his region, 
enclosure and high farming increasing ita popu- 
lation threefold. Sinclair opened up his large 
estate in Scotland by roads, oe where he 
could—and statistically examined his country’s 
agriculture in respect to population. 

Young, born in 1741, son of a Suffolk vicar, who 
was also a fashionable clergyman in London, 
being chaplain to the Speaker, was the dominant 


_ influence. His mother was a Jewess. His ‘polite’ 


education was scanty, the extravagance of his 
father temporarily reducing him to the lower 
social grade of a farmer. By his pamphlets, often 
political, he procured money to buy books and 
soon took charge of one of his mother’s farms in 
Suffolk. After four years, he recounted his 
experiences in a series of ‘“Farmer’s Letters to the 
People of England”, also meditating on the ways 
to harmonize agriculture and manufacture. “What 
vast employment the Enclosing gives . . . oon- 
stantly keeping fences, ditches, gates, styles, 
bridges, in order, and . . . converting the wastes 
into arable farms . . . the numbers requisite for 
tillage . . . the numbers of manufactures . . . 
hides increasing amazingly . . . causing cheap- 
ness of breed”. 

In the next five years, Young published 
‘Farmer’s Tours throygh the South, North and 
East of England”, meantime cultivating a new 
farm which showed little profit as it was used for 
thousands of experiments. He was ever in want 
of money, though at times his writing, at ten 
shillings a page, was considerable—later as farmer- 
journalist to the Morning Post at five guineas a 
week. His fame was growing, and in 1774 he was 
elected to the Royal Society. As a diversion, he 
made a highly successful Irish tour. A legacy 
relieved him, and he commenced his great under- 
taking, “The Annals of Agriculture”, to which that 


406 
great “Briton”—he coined the word—Ralph 
Robinson (Geo. JIL) contributed, advocating 


clover, turnips and rye as fallow crops, more than 
paid for by the dung of the cattle which fed on 
them. Then in 1787-89 succeeded a series of 
French tours in two volumes, which with all his 
works was published by the Directory in twenty 
volumes, these forming the basis for all subse- 
quent agriculture in France. Young was now 
famous, the revolutionist-reviver of land pro- 
perity, and his methods were being universally 
studied. George , Washington was his regular 
correspondent, and the Empress Catharine sought 
his advice. In 1793, Pitt created the Board of 
Agriculture of which Young became secretary, 
thereafter to be concerned mainly with the pro- 
vision of food in times of war. He died in 1820, 
this father of modern agriculture, still a poor man, 
blind but happy in the revival that farming was 
showing after twenty terrible years. 

Historians (Trevelyan, Green’ and Rose) pay 
high tribute to this great Hnglishman—he was 


- tical value, is ‘Necessarily useful . 
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also the founder of the Yeomanry—but we are 
rather concerned with his methods. That Hum- 

Davy was appointed by him to lecture on 
‘The Connection of Chemistry with Vegetable 
Physiology’, the following year becoming pro- 
fessor of chemistry to the Board, is indicative of 
his views. His experiments on the use of turnips, . 
potatoes, carrots, onions, eto., were numerous, and 
he mtroduoed chicory and ‘‘nursed” the cabbage. 
Hoe was all this time trying out rotations of crops 
in relation to soils, also the production of manuring 
by natural methods per head of stook. There are 
studies on soils, the absorbing properties of earths 
and the oonsiderations of air in the soil. Al 
experimentation, even if of no immediate prac- 
. & spur 
that instigates abler heads. . . .” Enough of 
this charming personage, a great writer and 
thinker, student of the world, its society, ita 
politics, its „pleasures and ita pains. A story to 
be reoommended for our shelves. 

J. 8. GARDINER. 


Air Raid Precautions 


(1) A.R.P. 
By J. B. 8. Haldane. Pp. 296. (London : Victor 
Gollancz, Ltd., 1938.) 7s. 6d. net. 


(2) Air Raid 
The Technique of Silent Approach ; High Explo- 
sive; Panic. By John Langdon-Davies. Pp. 142 


+32 plates. (London: George Routledge and 
Sons, Ltd., 1938.) 2s. 6d. net. 

(3) Report of the Committee of the Institu- 
tion of Structural Engineers on Air Raid Pre- 
cautions 

Pp. 48. (I.8.E., 1988.) ls. 

(4) A.R.P. 

A Report on the Design, Equipment and Cost of 
Air-Raid Shelters. (Reprinted from The Archi- 
tects’ Journal for July 7, 1938.) Second edition. 
Pp. 15-48. (London: Association of Architects, 
Surveyors and Technical Assistants, 1938.) 1s. 


HE disastrous effect of the gas attacks by 

Italian aircraft on the defenceless Abys- 
sinians made such a profound impression on the 
equally unprepared people of Britain that the 
first air raid precautions in this country were 
heavily biased towards anti-gas measures. Then 
Japanese incendiary bombs on the inflammable 
areas of Chinese cities emphasized the importance 
of the fire-fighting services. But it is only recently 
that the deadlinessa of high explosive, as exemplified 


in Spain, is being given its due weight. That this 
ahould be so seems strange, as there are still many 
men in England who have had firat-hand know- 
ledge of high explosive ahells. A bomb only 
differs from a shell in that, weight for weight, it 
contains a greater percentage of explosive, and a 
heavy howltzer shell comes down from a height 
equal to that of Mount Everest. Given gas masks, 
the men who have faced it would infinitely prefer 
an attack by gas to one of equivalent weight of 


‘high explosive. For this reason, these two books, 


which deal with the general question of A.R.P. 
and, the effect of high explosives in Spain, and the 
two professional reporta on practical measures of 
protection, oome as & useful corrective to our first 
obsessions. 

(1) ) As might be oxpected from a man of his 
eminence, Prof. J. B. S. Haldane’s is a masterly 
book, marred perhaps for some ‘people by the 
political ingredient mixed with the main theme ; 
and at times unworthy of his high level, as when 
jeera are made at the Home Office for its alleged 
solicitude for the pekes of Berkeley Square because 
in the ‘Householders’ Handbook” people were 
advised to remove their pets. But whatever 
political opinions we hold, it is a book well worth 
reading. Clear, intensely interesting and with 
much of practical value. 

On the subject of gas and bacteria, Prof. Haldane. 
is reassuring. Most of the possible types of organia 
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compounds with small molecules have already 
been made. Mustard gas was discovered in 1886 
and nothing worse had been produced by 1918. 
Since a poison gas must have small molecules, it is 
onlikely that more effective poison gases will be 
found. In theory, microbes might be used, but their 
general application is well-nigh impracticable and 
their use would probably be limited to producing 
panio fostered by rumour. With regard to the 
affect of gas, the casualties in the Hamburg 
disaster of 1928 are illuminating. A tank oon- 
taining eleven tons of phosgene, one of the most 
leadly of war gases, burst without warning on a 
»otally unprepared and unprotected population. 
Ten people were killed and about fifty made 
seriously ill. Prof. Haldane calculates that high 
oaxplosives would be perhaps fifty times more 
leadly than gas. He therefore strongly advocates 
leep tunnels and shelters for the whole population 
of the target cities, at the huge cost of £400,000,000, 
und bases the need on the experiences of Barcelona. 

It is difficult to arrive at the number of people in 
Barcelona for whom deep bomb-proof shelters have 
veen provided. But on p. 40 Prof. Haldane mentions 
yne-sixth of the population, and on p. 164 quotes 
Mr. Skinner that in May “there was shelter for 
bout 240,000 people in brick-lined tunnels” ; 
Prof. Haldane goes on to say, “I do not of course 
nolude trenches, cellars, underground railways or 
any of the types of shelters which are considered 
zood enough for Londoners by our government”. 
Jn the other hand, Mr. Langdon-Davies, writing 
n The Times in January 1939, states that Señor 
Tor, who was responsible for the A.R.P. in 
Barcelona, gave 30,000 as the maximum number 
xf people who had protection against any type 
f existing bomb. 

Complete protection, not only for people, but 
also for all vital plant, against bombs may be the 
deal solution, but the money and time required 
are prohibitive. Splinter-proof protection gives a 
very large measure of security, and deep tunnels 
and concrete bomb-proof shelters are probably 
mly practicable for certain easential_workers and 
rital plant. 

(2) Mr. Langdon-Davies in his book “Air Raid” 
tives a very vivid picture with excellent photo- 
qraphs of the damage that has been done by high 
xxplosive bombs in Barcelona, and emphasizes 
he moral effect of terror and the material effect 
f blast. The terror was largely produced by the 
aok of warning and the terrific noise of the explo- 
ions. By applying the ‘Technique of Silent 
Approach”, that is, the shallow dive from a great 
aight with engines off, bombs were dropped on 
he aity -before the aircraft were detected and 
arming given. From this he deduces that similar 
‘ttaoks could be made on London. 
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It all sounds very creepy. The stealthy silent 
approach. The blow before you are aware of it. 
The gliding away in the darkness. But the shallow 
dive is a well-known method of attack. For places 
on or near the coast, like Baroelona or Hull, in 
the face of purely aural detection and in the 
absence of alert fighting aircraft, the manœuvre is 
a definite menace. But there are three factors 
which must be taken into consideration when 
assessing its danger. The comparatively steep 
gliding angle of modern fast bombers with their 
small wing surface necessitates great initial height. 
To attain this, bombs or fuel must be sacrificed. 
Bombers must forgo their fighter escorte, and 
with their engines shut off they are easy prey for 
the defending fighters. London, with a balloon 
barrage to keep hostile aircraft up, is more likely 
to be troubled by an excess of warnings than by 
a lack of them. The ‘silent approach’ attacks on 
Barcelona soon ceased, and it is difficult to believe 
that the Nationalists would have given up this 
method if it was so successful, merely because the 
German and Italian airmen wanted to keep the 
manœuvre secret for future and more important 
objectives. 

On the effect of blast, Mr. Langdon-Davies is 
most interesting. Both the pressure and the 
suction waves caused great damage to windows, 
doors and the less substantial walls at & considerable 
distance. Historic monuments were being caged in 
outer walls which will not only protect them from 
splinters, but also in the event of a bomb falling 
nearby, the force of suction will be expended on 
the protecting wall. f ; 

(3 and 4) For detailed advice and practical 
measures of protection the two professional 
reports are very valuable. The Institution of 
Structural Engineers has published the first two 
partas of its A.R.P. Committee’s report. These 
deal with the published information and the 
Committee’s recommendations for protecting 
existing buildings. The remaining two parts, on 
air raid shelters and new buildings, are to follow. 
The A.A.S. and T.A. report gives diagrams, tables 
of resistance and cost of both splinter and bomb- 

shelters. In suitable soil, tunnels appear to 
be the cheapest form that is bomb-proof. The 
need for accessibility is, however, stressed, and 
where this is easential, as in a factory of national 
importance, or where the oost is prohibitive, 
splinter-proof shelters give a very large measure 
of protection. With regard to basements, both 


‘reports tend to favour the Swiss standard for 


strengthening the floor directly above the bass- 
ment against the collapse of the building. This is 
more than double the strength suggested in the 
British and German regulations, but no detailed 
caloulations are given. E. H. K. 
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Standardization of Colours 


Horticultural Colour Chart 
Issued by the British Colour Council in collabora- 
tion with the Royal Horticultural Society. ; 
vii + 100 plate. (London: Royal Horticultural 
Society, 1988.) 10s. to Fellows, 21s. to non-Fellows. 
(COLOUR perception plays a very large part in 
everyday human experience. Yet most of us 
are singularly unable to describe colours with 
exactness, or order them systematically. We find 
ourselves Jacking a yardstick and an exact 
terminology. 

It is possible to analyse and define quite ac 
curately the colour of any object under a given 
iltummation, im terms of relative intensities and 
wave-lengths of light. But this is a oumbrous 
business, requiring special apperatus and technical 
skill. For ordinary purposes, it is easier to fall 
, back on the method of comparison, and a number 
- of attempts to provide an orderly basis for colour 
comparisons have from time to time been made, 
by printing standard colour charts. The most 
notable and widely used of these have been the 
“Colour Standards” of Ridgeway and of Ostwald, 
< the “Répertoire de Couleurs” of Dauthenay and 
collaborators, and the later “Diotionary of Colour 
Standards” of the British Colour Council. . 

Recently another colour chart, prepared under 
the general direction of the art director of the 
Colour Council, Mr. Robert F. Wilson, has been 
published. The new work is in general layout very 
similar to the “Répertoire de Couleurs”, consisting 
of loose sheets of handy size (94 in. x 6} in.), in 
a stiff case. Each sheet, of smooth and white- 
surfaced paper, gives the name of a colour in 
English, and its synonyms in Dutch, French, 
German, Italian, Latin, and Spanish; references 
-to any equivalenta in the four older standard 
charts mentioned above, and a short historical 
note on the colour or its name; and the colour 
iteelf, in four rectangular blocks of in 
depth of tone, down the right-hand side of the 
sheet, in some instanoe accompanied by the names 
of one or more flowers of corresponding oolour. 

The volume now under notice—a second is 
projected—deals only with spectrum colours, and 
omits all the hues, such as browns and greys, 
which the artist would recognize as admixtures of 


all three primary pigments. The first sixty-four 


sheets range in sequence from yellows through 
oranges and reds to purples, and on through blues 
and greens back to yellow again. These are very 
well done, and justify the claim that recent ad- 
vances in the art of colour printing have permitted 


increased of reproduction. To most eya 
sheets 15 and 16, Fire Red and Poppy Red, am 
perhaps also 47 and 48, Oriental and Enamel Bluee 
show colours approaching one another almost t» 
redundancy. The gardener will note that fey 
‘examples of flowers in the pure blues can be given 

The remaining thirty-six sheets m the volum 
are related to certain of the first sixty-four, bein, 
either lighter or darker tones of selected hues, ans 
they are numbered in a manner which expresse 
this relationship. These supplementary sheets ar 
leas happily inspired. The user will resent th 
imposition of fresh names for different depths o 
‘tones’ of the same oolour, for example, Catro 
Red for paler Orange. This is in direct contradic 
tion of the premise in the introductory notes + 
the chart, that ‘‘There will thus be but one colow 
name recognised for each hue”. The extra nam 
is the more unfortunate because there is sotuall: 
a very considerable overlap of the ooloura on th» 
two sheets, so that a given colour may be equall 
well matched, as, say, Orange, intermediat 
between the blooks 12/3 and 12/2 in tone, o 
Carrot Red, intermediate between 612/2 and 612/ 
in tone. All the supplementary sheets show this 
unnecessary duplication of tones on the paren 
sheet, often only the first or last blook extendin, 
beyond the range already shown. The amount c 
overlap is not even constant, being less, fo 
example, between sheets 14 and 614, Nasturtiur 
Red and Chinese Coral, than between sheets 
and 609, Tangerine Orange and Apricot. In fac 
these supplementary sheets might very well hav 
been omitted. The chart would certainly hav 
been simpler and more convenient in use if th 
increased range of tone had been obtained b, 
adding a fifth blook of colour to the sixty-fom 
primary sheets. 

Trying out the chart leads to some interestin 
discoveries. It is perhaps not very surprising thas 
a certain amount of colour-blindness should oocu 
amongst one’s friends, hitherto unsuspected b 
the afflicted themselves ; or that there should b 
great variation in an individdal’s capacities fo 
memorizing colour. But few people will believ 
that lemon yellow is a deeper tone of straw yello» 
and at first sight the heading “Lemon Yelow” t 
sheet 4 appears a mimomer. Actually the shee 
will be found to molude an excelent match fc 
lemon rind; the slightly greenish yellow ho 
which the name conjures up for most -of us is 
reflection of the unripe condition in which we ge 


- so much of our fruit. 
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There are few flowers in bloom and most of 
those given on the sheets as ‘horticultural examples” 
are at the time of writing unobtainable. Where it 
has been possible to check the colours of the 
flowers quoted, using the methods and precautions 
suggested in the notes supplied with the chart, 
confirmation of the careful work of the compilers 


has been obtained. The common Yellow Jasmine 


(or at any rate the particular planta at hand) 
provides ‘the exception, for ita corollas certainly 
match Canary Yellow, 2/1, excellently, and 
Aureolin, 3/1, where Jasminum nudiflorum is 
given, leas well. 

The sponsors naturally intend this publication 
to be primarily a stimulus to the more exact 
description and recording of flower colours. It is 
too early to estimate how far this aim will be 
realized. The price of ten shillings is not pro- 
hibitive of fairly extensive use, which is as well, 
for it is plainly unreasonable to expect nurserymen 
to spend a good deal of time and trouble matching 
their wares to the chart, and describing them by 


4il 


reference to it, unless a large proportion of their 
customers can be to possess it. (Some 
years ago a Continental house actually issued its 
own chart with its catalogue.) Only the cynical 
are likely to repine if, before this further onslaught 
of standardization, romantic fanoy is driven from 
ita stronghold in the seed, bulb, and plant osts- 
logues. Where the columns of the gardening press 
are concerned, the matter is more debatable, 
for the precise quotation of ‘Saturn Red 
(H.C.C. 13/1)? instead of “resplendent flaming 
orange” would inevitably mean a saorifioe of read- 
ability. 

The chart will, however, be of utility in a much 
wider field than horticulture. Many chemists and 
biologists, especially ecologists, will find it of 
great value. To the dye, paint, and pigment 
trades and the textile industries it should be very 
welcome, although the latter, in particular, will 
still fmd the varying texture of surfaces a con- 
siderable handicap when colours are being matched. 

Sampson CLAY. 


Debatable Points of Animal Ecology 


Problems of Animal Ecology 


By Prof. F. §. Bodenheimer. Pp. vii+184. 
(London: Oxford University Press, 1938). 
12s. 6d. net. 


FE science of animal ecology is young, but 
is rapidly developing, and it is not surprising 
that its high rate of growth often leads to the 
formulation of theories, which, on mature oon- 
sideration, appear to have their foundation not 
so much on facts, a8 m the wish to discover 
harmony and logic in all phenomena of life. It is 
refreshing, therefore, to see a book such as -the 
present collection of six easays by Prof. Boden- 
heimer, who sete out to discuss without prejudice 
several of the outstanding problems of animal 
ecology. 

The first two essays deal with the physiological 
(or theoretical) longevity .and life-history, as 
compared with the ecological (or actual) processes 
of life in Nature. Important and new suggestions 
are made with regard to the methods of studymg 
life-histories against climatio background, but 
apart from that these two chapters contain little 
that is of wide general interest. 

The third essay, entitled “What really occurs 
in the Drosophila bottle ?” deals with modern 
population studies based on breeding Drosophila 
in a limited space. A long series of original 
experiments is described, in which the population 


counts were based on the numbers of eggs, larve, 
pups and adults. The results show most oon- 
vincingly that previous conclusions as to the 
critical density of populations were at least partly 
fallacious because they were based on counts of 
adults alone, and that the final contraction of 
a population which has been ascribed to ‘“‘self- 
regulation”, is actually due to intoxication of 
younger stages in the breeding medium. This 


‘is a striking example of a very attractive theory 


destroyed by mere facts. 

The chapter on biological equilibrium in Nature 
presents a well-balanced estimation of the relative 
value of climatic and biotio factors in the control 
of animal populations in Nature. The author 
(who used to be an enthusiastic adherent of the 
climatic school) is coming to the conclusion that 
both the climatic and the biological school are 
right to some extent and‘in some cases, and 
that the truth can be reached only by their com- 
bined efforta. He has some good words to say 
for the mathematical method as applied to these 
studies, but stresses the fact that most of the 
conclusions reached by it are based on extremely 
simplified assumptions and cannot be as yet 
applied to natural phenomena. 

The fifth essay deals with the problem of animal 
community, the very name of which presupposes 
some definite organization. The author marshals 
some good evidence to show that there is no 
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justification for approaching the study of animal 
communities in the same way in which plant 
communities are studied. He defines an animal 
community as only “‘a combination of (plants and) 
animals, recurring in an approximately similar 
composition . . wherever similar ecological 
conditions exist within the same zoogeographical 
. territory”. Each species “exists within the oom- 
munity on ita own right”, and animal community 
‘is only “a useful empirical and statistical oon- 
osption’”’. These conclusions are bound to call 
forth severe Griticiams and stormy controversy, 
since community studies have lately become very 
popular and have led to an extraordinary multi- 
plication of terms and conceptions which tend to 
present animal community as an organized unit, 
even a8 a super-organiam. In this chapter the 
author incidentally comes into conflict with 
himself, since in discussing the factors regulating 
the distribution of a species he streases the fact 
that the physiological characteristics of a species 
are not constant and may vary both in time and 
in space. In the light of this undoubtedly true 
statement, his own method of constructing life- 
‘ oycle tables for any climate on the basis of a few 
observations (on temperature alone) in a single 
_ climate, as presented in the second chapter, appears 
to be an unjustifiable procedure. 

The last essay is a bold attempt to face and to 
bridge the gap between the genetical and the 
ecological approach to the problems of adaptation 
and evolution. The author points out that 
ecology is a muoh younger science than genetics, 


The Flora of 


The Vegetation of South Africa 

By Prof. R. 8. Adamson. (Monographs of British 
Empire Vegetation.) Pp. xvi-+ 235+ 9 plates. 
(London: British Empire Vegetation Committee, 
1938.) 10s. - 


| compiling this account of the vegetation of 
* South Africa, Prof. Adamson has had the 
advantage of a very oonsiderable amount of 
pioneer work, beginning with the celebrated 
account by De (“Zwei pflanzen geographische 
Documente” 843), by Bolus (‘Sketch of the 
Floral Regions af South Africa” : 1905), and more 
recently several papers by Pole-Evans and others. 

Three chapters are taken up with accounts of 
physiography, climate and weather, and geology 
and soils, and the actual account of the vegetation 
does not therefore begin until p. 86. 

For the well-known ‘Cape bush’, ‘fynbos’, 
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and ita field of action is immensely wide and more 
varied, so that exact experimentation is practically 
impossible. “Who will reproach the geneticist, 
for preferring his pure, clear-cut kind of thinking 
to this chaotic state’, says the author, who, 
however, adds that the superior attitude of the 
geneticist towards ecology may also be partly 
ascribed to fear that sooner or later the ecological 
point of view will have to be admitted into his 
own, field. “When this invasion becorhes more 
and more urgent, he knows that the period of the 
Olympian mind is over and fears that the oon- 
sequent revolution of genetios will rob him of the 
certainty of conceptions and results which are so 
satisfactory to him to-day.” Since “the undis- 
turbed peace of mind of the geneticist is not a 
final aim of biological research”, the author 
urges geneticists to reconsider their outlook and 
methods in the light of modern ecological research, 
which, in its turn, cannot develop successfully 
without the co-operation of geneticists. This plea 
for co-operation is long overdue, and one hopes 
that it will, at least, lead to a discussion which ia 
needed to clear the air. 

Taken as a whole, the book deserves to be read 
by every biologist, and it is regrettable that its 
style is anything but an easy one, while the editors 
should have been much more drastic in the matter 
of the English, which is generally very peculiar and 
at times difficult to comprehend. The system of 
numbering separately the references to each 
chapter makes their use very inoonvenient. 

B. P. Uvarov. 


South Africa 


‘south-western vegetation’ (Bolus) ‘macohia,’” 
the term ‘solarophyll’ is used. It is ompi of 
shrubs with evergreen leaves of small size and 
hard in texture, which enjoy a winter rainfall of 
not less than 12 mches. This vegetation, among 
whioh- the families Proteaces, Bruniaces, Restion- 
806®, and others peculiar to South Africa are very 
conspicuous, is further subdivided into five parta, 
and it contains very few planta of use to man. In 
the drier eastern portions of the area, Aloe ferox 
is very abundant, and the ‘rhenosterbush’, 
Elytropappus rhinocerotis Lees., representa the 
most arid kind of scolerophyll. 

The forest vegetation, which occupies only 0-3 
per cent of the area of the Union, is subdivided 
into four: (1) temperate forest; (2) warm 
temperate forest; (3) subtropical forest; and 
(4) montane forest. Only two of these are of much 
economic importance. The highest trees of the 
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temperate forest are Podocarpus (up to 150 ft.), 
whilst another well-known tree of economic value 
is the ‘stinkwood’, Ocotea bullata (Lauracee). 
Cleared forest land in this area is used for planta- 
tions of exotic pines, gums, and other trees, and 
some of these grow so rapidly that their timber 
is of poor quality. ` 

The subtropical forest is, perhaps, the most 
picturesque. In this there are palms, Phoenix 
reclinata and Hyphaene criniia, besides the striking 
Strelitzia augusta, whilst the trees are festooned 
by lianes and a few epiphytes. Mangroves occur 
in the estuaries and lagoons of Natal, but they 
are not extensive. The soils of this forest are deep 
and very fertile, and the crops grown are maize, 
Kaffir corn, sugar, tee and ootton, whilst bananas, 
pawpaws, mangoes, pineapples and avocado pears 
are much in evidence. 

Certain floral regions of other authors are 
classed together under the heading ‘savanna 
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vegetation’. This includes temperate savanna, 
embracing the ‘acacia grassland’ of Natal, the 
‘bush veld’ which occurs in the northern half 
of the Transvaal, and the ‘low veld’ of the north- 
eastern Transvaal. 

Chapters devoted to ‘grassland’ (high veld) and 
semi-desert (karoo) follow, and the book ends with 
& short account of land utilization and natural 
products, and a most interesting chapter entitled 
“General Conclusions and Prospects”. 

Having travelled through all these South 
African regions, the reviewer desires to offer no 
criticism of this well-written book other than that 
the first three chapters might have been much 
condensed, with fewer meteorological details. The 
space gained could then have been used for more 
photographs, of which there are only seventeen, 
and more detailed descriptions of the regions and 
the numerous interesting plants inhabiting them, 
few of which are mentioned. J. H. 


Diseases of Trees and Decay of Timber 


Forest Pathology 

By Prof. John Shaw Boyoe. (American Forestry 
Series.) Pp. x+600. (New York and London: 
MoGraw-Hill Book Co., Ino., 1938.) 30s. 


PROF. Boyce’s work is a-weloome addition to 
the soanty collection of text-books in English 
dealing with forest pathology. It is mainly oon- 
cerned to give an account of the diseases of forest 
trees in North America which are due to plant 
parasites, and of the fungi which cause decay and 
stain of timber. Non-infections diseases are dealt 
with in a short and summary manner. The book 
is written to serve a dual First, it is 
designed as a text-book and work of reference for 
foresters in North America, and secondly as a 
reference book for specialists. The first is, doubtless, 
its mam purpose. This is reflected in the arrange- 
ment of diseases according to the organ of the host 
affected, instead of according to the classification 
of the parasites concerned, and in the suppression, 
80 far as possible, of technical, mycological and 
especially taxonomic descriptions. The second 
purpose is reflected in the carefully selected lista 
of literature references appended to each chapter. 
The quality of the book is seen in the well- 
informed and carefully balanced discussions, in 
the well-produced and adequate illustrations, and 
in the carefully related references to literature. 
The discussions always seem sufficient to the 
importance of the subject, especially when one 
allows for the limitations imposed by the work 


being confined to a single volume of convenient 
size, and for the fact that they are written for a 
North American public. The European reader will 
find that many pathogens oocur which are unknown 
in Europe, that diseases which are of considerable 
importance to him are but shortly mentioned, and 
that no mention is made of many purely European 
parasites. In spite of this, the book is of oonsider- 
able value to British foresters ; indeed, there is no 
other written in English which, for them, so 
adequately deals with forest pathology. 

Any weakness in this work, as a text-book, is 
involved in its limited objective, which is mainly 
to give an acoount of the development and means 
of control of individual diseases, decays, and 
stains, in relation to the organisms which cause 
them. Such a treatment is most successful in 
dealmg with phenomena in which these organisms 
are all-important, such as the decay of converted 
timber, or the diseases which arise owing to 
obligate ' parasites, such as the rusta. It is very 
much less satisfactory in dealing with diseases 
which begin their development owing to the action 
of some non-infectious factor. Such factors receive 
very much lees attention than they deserve, for to 
the practising forester they are often of great 
importance. The failure to deal adequately with 
non-infectious factors has also resulted in there 
being no sufficient discuasion of the etiology of 
disease within the forest community in general. 
The discussion on the deterioration of forest 
products, because of ite almost purely biotic 
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origin and relatively simple etiology, is not affected 
by the method of treatment. 

There is every evidence in this book of great 
care in preparation. This is seen in the accurate 
use of terms, in the clear and simple style of writing, 
and in the freedom from mistakes. The matter 1s 
presented in a manner relevant to the needs of 
foresters, who as a rule are laymen in pathology. 
If this not infrequently resulta in a collection of 
interesting information about a fungus which it 


Chemical 


(1) Gas Analysis i : 
By A. MoCulloch. Pp. 166. (London: H. F. and 
G. Witherby, Ltd., 1938.) 78. 6d. net. 


(2) Micromethods of Quantitative Organic 
By Prof. Joseph B. Niederl and Victor Niederl. 
Pp. xvi +271. (New York: John Wiley and Sons, 
Iac. ; London: Chapman and Hall, Ltd., 1938.) 
lös. net. 


(3) Tables of Reagents for Inorganic Analysis : 
First Report of the International Committee on 
New Analytical Reactions and Reagents of the 
Union internationale de Chimie. By C. J. van 
Nieuwenburg, W. Bottger, F. Feigl, A. 8. Komar- 
oveky, N. Strafford. Pp. xxiv +409. (Leipzig: 
Akademische Verlagsgesellschaft m.b.H., 1938.) 
36 gold marks. 


[~ these days of extreme specialization, it can 

scarcely be expected that the basio subject of 
analytical methods will escape selective treatment. 
The trend is manifest in the preparation and 
publication of small text-books in which the 
methods applicable to the practice of a partioular 
industry are selected : these probably save a good 
deal of time to workers in the special subjects, and 
to students taking limited laboratory courses in 
which the practice, rather than the art, of chemistry 
is demonstrated. 

(1) A good example of such books is that on gas 
analysis, a subject which is much to the fore both 
in connexion with fuel technology, the science 
which is enabling one ton of coal to be burnt where 
three tons were necessary before its application, 
and in relation to syntheses from elementary gases 
in presence of catalysts. It covers the field satis- 
factorily without going into great detail; the 
more complex apparatus for analysing mixtures of 
hydrocarbons is omitted. 

(2) Quite another field is the micro-analysis of 
organic substances which has rendered it possible 
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would be difficult to identify from the text, recourse 
can always be had to papers cited. In this way is 
solved the difficulty of catering both for the forestry 
student, who must needs learn some pathology for 
his examination, and for the serious student of the 
subject, who requires more detailed information. 
Prof. Boyce is to be congratulated on the successful 
completion of a difficult task, and English-speaking 
foreaters on the receipt of a book of real value 
and service. . _ W. R. Day. 


Analysis 


for the research worker, particularly in the bio- 
chemical field, to make astounding progress with 
quite small quantities of material. Pregl, in Vienna, 
made the start in this work ; his methods have since 
been oopied, adapted, and improved in many 
centres. The latest book comes from the New 
York University in Washington Square, and 
describes and figures the apparatus required, and 
how to use it. In large research laboratories it is 
becoming usual, and, indeed, necessary, to set 
aside a special room for this purpose staffed by. 
competent assistants, who give their whole time 
to the work. It is good news to hear that there is 
about to be such a laboratory at the Imperial- 
College, South Kensington 

(3) A third line of development worthy of em- 
phasis is that of reagents. During the last decade 
the technique of qualitative analysis has been facili- 
tated by the use of an exceptionally large number 
of new reagents, many of them organio compounds. 
The Union Internationale de Chimie has set up a 
Committee of five to report on new analytical 
reagents and reactions, on which Mr. N. Strafford, 
of Manchester, represents Great Britain; the 
report takes the form of a book largely in tabular 
form, in three languages, an achievement which is 
in itself substantial. 

There are so many new reagents that teachers 
are faced with problems regarding their suitability 
which they lack the time to investigate. The 
report aims at giving help to this end, and contains 
full information, with references to all the reagenta 
discovered in the period 1910-36. Some of them 
bear the indication “reoomm.” 

Such a book was badly needed, and will no 
doubt find shelf room in every laboratory. It is 
printed and published in Germany 

It is pleasing to have this result of international 
co-operation, and it may be hoped that, in future, 
these congresses will more and more have the 
effect of getting the chemists of the nations to 
work together to similar ends. 
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The Silica Minerals 


Quartz Family Minerals , 

A Handbook for the Mineral Colector. By H. C. 
Dake, Frank L. Fleener and Ben Hur Wilson. 
Pp. xvi+304. (New York and London: MoGraw- 
Hill Book Co., Ino., 1988.) 12s. 6d. 


ie an age when thousands of books are published 

annually, covering almost every subject, it 
seems remarkable that so few have been written 
to introduce the general reader to the wonder and 
beauty of the mineral kingdom. In the United 
States some attempts have recently been made 
to fill this gap in the literature—an outstanding 
example being “Getting Acquainted with Minerals” 
by G. L. English. The present work is of the same 
persuasive kind, and though limited in its field 
to the silica minerals, serves also ag an introduction 
to general mineralogy. 

Like so many other of the common minerals, 
quartz possesses properties of the deepest acientific 
interest and furnishes problems, many of which 
still remain unsolved. Moreover, since some 60 per 
cent of the lithosphere consiste of silica, a great 
part of which is in an uncombined state, ample 
‘ material for first-hand study can be gathered by 
the collector in almost any part of the world, or 
can be purchased cheaply from a mineral dealer. 
“Quartz Family Minerals” opens with an explana- 
tion of the importance of quartz and a brief survey 
of its use in past ages. After two excellent chapters, 
in which the authors discuss the various conditions 
which led to the deposition of silica minerals in the 
rocks; a description is given of the quartz crystal 
habit and of the various types of quartz— 
crystalline, crypto-crystalline and amorphous. 

There is a long chapter on agate; theories of 


the manner of ita growth are discussed and pre- 
scriptions given for producing banded, agate-like 
precipitates in suitable gelatin media on the 
Liesegang ring principle. Chapters on opal and 
on petrified foresta complete the descriptive part 
of the book. 

Naturally enough, in a work intended for 
American readers, the localities quoted for each 
variety of mineral are preponderantly American. 
Thus in the section on sand-filled calcites no 
mention is made of the ourious sand-calcite 
rhombohedra found at Fontainebleau, so well 
known to the European mineralogist. The beautiful 
Mexican ‘water opel’ is not described, and quartz 
cat’s-eye is dismissed in a single short sentence. 
The lást twenty pages of the book deal with “The 
Art of Cutting Gem Quartz’’. In an appendix is 
given a selected bibliography of books and articles 
on the silica minerals and precious stanes generally, 
in which the standard British work, G. F. Herbert 
Smith’s “Gemstones” and Liesegang’s classio, “Die 
Achate”, should have been included. 

Numerous misprints, and one or two factual 
errors, will need correction in future editions. On 
p. 36 it is stated that “the purest quarts (rook 
orystal) has a specific gravity of 2-69” whereas the 
correct figure is 2-654 ; and on p. 176 fused quartz 
imitations of amethyst, eto. are said to have the 
“identical hardness and speciflo gravity’ .of the 
natural gem, which is by no means true. 

Much interesting material, gathered from widely 
scattered sources, is collected together in the book, 
and it is well illustrated; it can be read with 
profit not only by the beginner but also by the 
more advanced mineralogist. B. W. A. 


; l Applications of Ultrasonics 


Ultrasonics and their Scientific and Technical 
Applications. 

By Prof. Dr. Ludwig Bergmann. Translated by 
Dr. H. Stafford Hatfield. Pp. ix+264. (London: 
G. Bell and Sons, Ltd., 1938.) 16s. net. 


“THe scientific study of ultrasonics, or the 
properties of high-frequency inaudible mech- 
anical vibrations, may be said to date from the 
year 1888, when Galton published his book 
“Enquiries into Human Faculty”. In this book he 
described the vonstruction of the Galton whistle, an 


instrument which, refined in some details, is used 
to this day by psychologists and physiologista for 
the production of sounds of high pitch. The 
subject remained of little more than academic 
interest until, durmg the Great War, Langevin 
devised the first practical apparatus for the 
transmission and reception under water of inaudible 
‘sound’ signals. For this purpose, Langevin 
utilized (1) the discovery by the brothers J. and P. 
Curie of the piezo-electric, properties of quartz, 
and (2) the methods of generating and detecting 
electric oscillations made possible by the invention of 
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the three-electrode thermionic valve. Langevin saw 
quite clearly that the use of disturbances of short 
wave-length enabled him to exploit the effecta of 


unidirectional propagation, reflection, refraction, _ 


interference, diffraction, eto., until then more 
usually associated with optical phenomena. He 
might justly be called the ‘Father’ of modern 
ultrasonics. 

Soon after the end of the War, Cady showed that 
the piexo-electric property of quartz could be used 
to maintain and control the electric oscillations in 
a suitably designed valve-amplifier circuit. A 
little later, Pierce and the late J. H. Vincent 
independently developed similar oscillators based 
upon the magnetostrictive properties of iron and 
’ nickel and their alloys. Almost all the latest 
developments of ultrasonics have ‚been concerned 
with the applications of these two methods of 
producing high-frequency vibrations to various 
problems of science and industry. Mention may 
be made of submarine signalling, echo sounding, 
the sterilization of milk, the preparation of photo- 
graphio emulsions, television scanning and Precision 
time-keepers. A considerable impetus was given to 
such investigations by the publications in 1927 of 
R. W. Wood and Loomis on the physical and 


Supplement to NATURE of March 11, 1939 


biological effecta of high-frequency sound waves of 
great intensity. These investigators showed how 
large amounts of energy. could in this form be 
communicated to small portions of matter, with 
the result that surprising mechanical, thermal, 
chémical and biological effects were observed. 
Until the publication of this book, no comparable 
comprehensive account existed in the English 
language of the achievements of ultrasonics and the 
present state of development of the subject. 

-Dr. Bergmann’s book supplies the need of the 
moment in a most happy manner, and we have 
nothing but praise for it. ` 

Particularly valuable is the discussion of the 
optical methods of measurement and investigation 
given in chapters ii and iv. The English edition 
of 1938 differs from the original German one 
of -1937 by the inclusion of an account of the 
application of ultrasonics to television, and a 
list of references to papers published in the 
interval. - 

The book is well printed and well illustrated, and 
shows little evidence that it is a translation and not ` 


‘an original version. We heartily commend it to all 


who are interested in any branch of this fascinating 
subject. F. L. Horwoop. 


Radioactivity, New and Old 


A Manual of Radioactivity 

By George Hevesy and F. A. Paneth. Second 
edition, completely revised and enlarged. Trans- 
lated by Robert W. Lawson. Pp. xvi+306+45 
plates. (London: Oxford University Press, 1938.) 
178. 6d. net. 


"TES book was published originally in German 
in 1923, then in English in 1926 (reviewed in 
Narogn, 118, 475; 1926), again in German in 1931 
(reviewed in Nature, 129, 560; 1932), and now 
appears a second time in English. This new 
edition has come out at a most appropriate time. 
It is the only book of its size and scope that includes 
the great discoveries that have been made in the 
subject since 1932, discoveries which in fact and 
interest have exceeded the wildest dreams of the 
most sanguine workers of ten years ago. They 
have so enriched and enlarged the subject of radio- 
activity that the earlier treatises published before 
1932, excellent as they were when they appeared, 
are, if still readable, greatly shorn of interest. 
The discovery seven years ago that nuclei of 
light atoms could be changed by artificially 


accelerated protons shattered the old view that 


that kind of thing could be done only by the 


spontaneously ejected «-particles from rare and 
costly elements. Then came heavy hydrogen and. 
the neutron. These had scarcely been discovered 
before it was found they were excellent projectiles 
against nuclear targets, and the neutron, in par- 
ticular, whether slow or fast, has proved so 
effective against almost every atomic nucleus 
bombarded that the profusion and variety of the 
resulta have become an embarrasament to the 
compiler. 

All this was, in a sense, an extension of Ruther- 
ford’s original work on artificial disintegration by 
bombardment, but in 1933 something quite novel 
forced itself on the attention of experimenters : 
the production from atoms, radioactive or not, of 
unstable nuclei which themselves were radioactive,- 
emitting either the -particle of natural radio- 
activity or a new particle, the positive electron, 
which a year earlier had been found in the cosmic 
radiation. One result of this advance was the 
extension of the list of elements at the heavy end ; 
radioactive isotopes of the new elements 93, 94, 
95, 96 have been prepared by bombardment of 
uranium and have given the chemist some idea 
of the chemical character of oka-rhenium, eka- 
osmium, eka-iridium, and sgo on. 
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In this new edition, concise accounts of this recent 
work have been embodied in the fuller descriptions 
of the older and fundamental experiments and 
theories. The book is not overloaded with the new 
material. It still retains ita characteristics as a 
text-book for the ordinary student of physics and 
chemistry. The new chemistry (the production of 
one kind of element by bombardment from another) 


417 


and the new artificial radioactivity are admirably 
related to the old pre-1932 radioactivity which 
derived from the disintegration theory of 1902-3. 
Here in three hundred pages, as nowhere else in 
English, the student is given an account of a great 
subject in all its important physical, chemical, 
geological and biological aspects. It is a pleasure 
to weloome this new edition. A. B. R. 


Vectors 


An Introduction to Vector Analysis 

For Physicists and Engineers. By Dr. B. Hague. 
(Methuen’s Monographs on Physical Subjecte.) 
Pp. viii+118. (London: Methuen and Co., Ltd., 
1989.) 38. net. 


Oye analysis is the natural means of 
expression for the three-dimensional prob- 
lems of physics and engineering, because ita oon- 
ciseness and freedom from mathematical detail 
enable the relationships between the various 
physical quantities to be kept clearly in view”. 
This is the first sentence in the preface of the 
book under review. The author continues: 
“. . . it has now become almost essential for 
any advanced worker in these sciences to have 
some knowledge of vector analysis. Much good 
work can be done with the aid of a very few 
elementary principles. It is the object -of this 
monograph to give an introduction to these prin- 
ciplea and to explain them from a physical stand- 
point, so that they may be easily available to the 
busy physicist or engineer approaching the subject 
for the first time. Such workers are usually so 
much occupied by their major task as to lack the 
time necessary to enable them to seek out such 
principles as they need to use from the more 
comprehensive treatises which aim at mathematical 
completeness. This monograph is not, therefore, 
intended for the readers with purely mathematical 
interests, whose more rigorous and systematio 
requirements are fully satisfied elsewhere. For 
these reasons the outlook adopted is almost 
entirely physical; geometrical matters and ques- 
tions of an exclusively mathematical interest are 
limited to essentials. Formal proofs of invariance 
and conditions of continuity in vector processes 
are replaced by an appeal to physical intuition. 
Purely analytical topics of an advanced kind, 
such as Green’s theorem, are justifiably omitted 
from such an introductory treatment as this mono- 
graph aims to present. . . .” 

“The author later directs the attention of the 
reader to “the inclusion of a chapter giving a 


brief aketch of the elementary properties of tensors 
and dyadics in their relation to vectors. This is a 
subject which usually puzzles and often repels 
physics and engineering studenta because of the 
abstract mathematical way in which it is usually 
brought to their notice’. 

Finally the author informs his readers that 
“The monograph is based on a course of lectures 
given a few years ago to post-graduate electrical 
engineering students in the Polytechnic Institute 
of Brooklyn, New York”. 

I have quoted at this length from the preface 
because I feel strongly that.the author has done 
a valuable service to students and teachers of 
applied mathematics in producing this small but 
comprehensive account of vector (and even the 
elementa of tensor) analysis. The publishers also 
deserve praise for making available at so modest 
a price a book of 118 pages, including much 
mathematioal printing and 39 diagrams (mostly 
excellent). In thus commending the book and 
those to whom we owe ita production, I am not 
endorsing all ita contents ; there are many things 
in it that I think might better be put differently 
(and at no greater length), and a few that seem 
misleading ; but all these points can be dealt 
with by teachers who may commend the book to 
their students, as I shall to mine; and readers 
who study the book by themselves can gain so 
much knowledge thereby, well set forth in small 
compass; as will far outweigh the few deficiencies 
of the treatment. 

It is a remarkable sign of the ever-widening 
vogue of vector methods that this book has been 
written by an engineer. It is also remarkable that 
these methods have taken so long in winning 
adoption, still far from universal. The suthor 
points out that even Maxwell, who introduced the 
fundamental vector ideas into the theory of the 
electric and magnetio fields, did not make any use 
of vector analysis in manipulating his equations, 
relying entirely upon the usual lengthy Cartesian 
methods. The pioneers of vector methods in 
applied mathematios were Gibbs, Heaviside and 
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Lorentz. I recall that my own teacher, Horace 
Lamb, whose lectures and books were first-rate, 
never appreciated vector methods; he regarded 
vectors merely'as a means. of concise expression 
(in his view a rather dangerous conciseness), and 
had no conception of ioe value in mathematical 
manipulation. 

Dr. Hague’s book is already so full of excellent 
matter that examples on which the reader may 
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practice his ’prentice hand in vector manipulation. 
are not included and could not be expected, nor 
is guidance given as to how such skill can be 
aoquired and “used, beyond references to further 
reading on vectors. His inclusion of a brief chapter 
on tensors and dyads will, it is to be hoped, 
interest many readers in this fascinating branch 
of mathematics. 
S. CHAPMAN. 


- Courses in Engineering Science 


(1) Mechanical Engineering Science - 

A Beoond Year Course. By Dr. Arthur Morley 
and Dr. Edward Hughes. Pp. xiv+260. (Lon- 
don, New York and Toronto: Longmaiis, Green 
and Co., Ltd., 1938.) 48. 6d. 

(2) Engineering Science 

By H. B. Brown and A. J. Bryant. Vol. 2: Heat 
and Heat Engines and Electrotechnics. Pp. x+ 
450. (London: Macmillan and Co., Ltd., 1988.) 6s. 
(3) Engineering Mechanics 

By Prof. Seibert Fairman and Prof. Chester 8. 
Cutahall. Pp. xi+267. (New York: John Wiley 
and Sons, Inc. ; London : apan and Hell Ltd., 
1938.) 13s. 6d. net. ' 


J'E i= of interest to observe tho variety of- views 
which are current as to the way in which the 
science of engineering is to be taught, more 
especially as they aré indicated in the text-books 
of the day. While engineering is, in one sense, 
merely a branch of applied physics, the training 
of the engineer must necessarily be conducted on 
lines fundamentally different from those on which 
the physicist is prepared for his life’s work. «Prof. 
Southwell has pointed out that the problems of 
the engineer are inexorable and are recognized by 
him as g0. The physicist, barred from progress in 
one attempted path, is freb to try another; the 
engineer must solve his problem as it is presented, 
and some solution he must have ‘even though it 
may only be approximate. From this it clearly 
follows that the engineer must study his subjects 
from the practical point of view; and that he inclines 
not to draw fine distinctions between them but 
rather to regard them as parts of one whole. Such 
distinctions as are made are more for convenience 
than otherwise, and to him the main end is to be 
able to estimate the practical effect of all the 
influences which bear upon any work in hand. 

Up to about twenty-five years ago, the general 
practice in technical institutes in Great Britain 
was to provide a course consisting of quite a 
number of subjects, each dealt with in a separate 


class, with clear-cut distinctions between them. 
Since then, a tendency has been noticeable towards 
grouping these individual subjects in more general 
courses under some such comprehensive title as 
‘engineering science’. This, no doubt, males a 
more attractive-looking subject to the ‘leas keen 
type of student, and it also recognizes in some 
measure thé essentials in an engineering training. 

(1) An example of this is the course suggested 
for National Certificate students by Dr. A. Morley 
and Dr. E. Hughes. In their text-book “Ele- 
mentary Engineering Science”, the work of the 
first year in statics, heat and electrical technology 
was set out. They have now followed this with a 
second-year course for students of mechanical and 
of electrical engineering in a more recent text-book, 
“Mechanical Engineering Science”, in which are 
presented dynamics, energy, hydraulics, and the 
mechanios of gases, leading up to the principle of 
thé heat engine and a désoriptive and explanatory 
section on engines and boilers. 

As in the earlier course, emphasis has been laid 
on energy as the principal method of approach to 
the problems which ‘these sections present, and 
the subject is demonstrated largely by means of 
practical examples fully worked out. It is in this 
respect that the book attains its highest qualities, 
for these examples have been well chosen and are 
methodically elaborated, no essential step being 
omitted. The explanatory text might, however, 
have been arranged in much more simple and 
direct terms and so have had more appeal to the 
ordinary student. For example, a straightforward 
statement of the engineer’s point of view as to 
inertia, mass and weight would have been better 
than the postulation of different aspects which are 
not fully discussed and indeed cannot be. Thus 
they leave the student in some measure of doubt 
and hesitancy. 

(2) A somewhat different sequence has "bean 
adopted in “Engineering Science’’, by Brown and 
Bryant, the first volume of which presanted a first- 
year course in applied mechanics and hydraulics. 
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The second volume now shows the work of the 
second year to be devoted to heat, heat engines 
and electrotechnics. The scope is thus kept within 
somewhat narrower bounds, but the treatment goes 
deeper and, being direct and practical, should make 
an appeal to both students and their teachers. - 

The main principles have been stated clearly and 
succinctly, and the approach to the subject is 
largely by experiment and deduction. The course 
outlined is a progressive one and provides a good 
preparation and basis for the more specialized 
studies which have to follow, and the student will 
get considerable help from the numerous illustra- 
tions of machinery and apparatus which have been 
supplied by their makers. 

(3) In the preparation of ‘Engineering Mechan- 
iœ” by Fairman and Cutshall, the authors have 
adopted quite a different method of overcoming 
the difficulty of keeping within the available facili- 
ties for study. Appreciating that in institutions 
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Modes of. Thought 

By Prof. Alfred North Whitehead. Pp. x+ 241. 
(Cambridge: At the University Press, 1938.) 
7s. 6d. net. 


ROF. A. N. WHITEHEAD’S latest book 
consiste of eight lectures and a short address 
epilogue. Two of the lectures have been pub- 
ed before under the title “Nature and Life”. 
‘Any reader who is unfamiliar with the author’s 
philosophy would be well advised to begin with 
the first of these (Lecture VII). Prof. Whitehead 
points out there that according to the traditional 
doctrine of science, which has been taken over by 
common sense, Nature consists of permanent 
things, bite of matter, moving about in a space 
which is otherwise empty. The connexions between 
such bits of matter are purely spatial, and therefore 
motion is the only mode of change. Modern 
physical theory contradicts everything this doctrine 
asserts, nevertheless it remains as & general 
presupposition. 

The result is a complete muddle in thought, 
yet any theory which does not presuppose the 
traditional view seems paradoxical. The tradi- 
tional view, it is argued; is not merely inconvenient, 
but definitely self-contradictory. The only final real 
fact admitted by it is ‘‘thia bit of matter oooupying 
this region of space at this durationless instant’, 
without reference to any other instant or any other 
piece of matter or to any other part of space. But 
what are we to make of velocity, acceleration or 
momentum at an instant? These notions are 
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where time is limited by the requirements of other 
subjecta in the curriculum a full basic course cannot 
be attempted, they have eliminated those portions 
which must, in any event, be dealt with in more 
specialized classes and may therefore be deferred 
until later. They hold that a task’ is more easily 
accomplished if all the tools are available, and 
therefore, at each stage, make careful preparation 
for it by setting out and explaining clearly the 
methods, conditions, and the Ta iel laws of 
physics applicable. 

The course is one of general mechanics as applied 
to engineering, and includes statics, dynamics, 
friction, energy, balancing, impulse, impact and - 
gyroscopic action. Tt is intended for studente 
who have had a training in mathematica up to the 
integral calculus, and for such as have this prepara- 
tion it offers a clearly stated exposition of the 
subject with a discreet mixture of problems of the 
practical and the academic types. 


Thought 


necessary for physics, and yet are without meaning 
on the traditional view. For the. modern view, 
process, activity and change must be taken as 
primary matter of fact. At an instant there is 
nothing.. Each instant is only a way of grouping 
matters of fact by taking a cross-section through 
them. All interrelations of matters of fact must 
involve transition. Each concrete fact is the 
consequence of a process of ‘concrescence’ from 
other facts. In its turn it gives way to contribute 
to the concrescence of others. A thing becomes 
real by being involved in the “creative advance of 
nature”. The notion of creative advance is the 
starting-point of Prof. Whitehead’s theory. 

The rest of the book is concerned with the 
development of certain aspects of this fundamental 
notion. The treatment is useful and illuminating 
for anyone who already knows something of his 
views. To anyone not so prepared a good deal of 
it may be puzzling. The author's mode of ex- 
pression, though often most happy and usually 
clear, is sometimes étusive. Unfortunately the 
opening pages are of this character, and might 
frighten off an unwary reader. 

It is interesting and cheering to find Prof. 
Whitehead, who cannot. be accused of ignorance 
of mathematical logio, combating the fashionable 
doctrine that arithmetical propositions are all 
tautological. The doctrine has been propagated 
with the help of such a terrifying array of 
technicalities that scarcely anyone has dared to 
protest against it. A. D. Rrrouig. 


Anthropology and Archzology 
The Southern Bantu 
By L. Marquard and T. G. Standing: Pp. vii+262. 
(London, New York and Toronto: Oxford Uni- 
versity Press, 1989.) “7s. 6d. net. 


‘HE aim of the authors, it is stated, is to ramove 

some af the hindrances to understanding which 
subsist between the white race and the black. Few 
who have set out with the same unmmpeachable pur- 
pose have come nearer succeas than they do in the 
few pages of introduction, m which they show how 
differences in manners and otiquette as between the 
two races, matters of long tradition, lead to mutual 
misinterpretation, misunderstanding, or disapproba- 
tion. For example, the Bantu is stigmatized as 
‘furtive’ because his etiquette eschews the direct 
glance, which the European, rightly or wrongly, 
interpreta as a mark of honesty; and this 1s only 
one of a number of points, ostensibly trivial, but 
important in this connexion and cumulative in effect, 
which give rise to lack of ease in intercourse, or even 
fnotion. 

From this excellent and sympethetio beginning, 
the authors conduct the reader through a rapid but 
adequate survey of the history, social organization, 
material culture and beliefs of the Bantu of the 
Union of South Africa, Southern Rhodesia, the 
Protectorates, and the Mandated Territory of South- 
West Africa. Full emphasis is laid on the fact, often 
overlooked in discussion and controversy, that these 
peoples vary widely in characteristics and culture, 
notwithstanding a general resemblance. Following 
on this survey, which will give the reader who is not 
a specialist in the anthropology of southern Africa an 
adequate idea of the material with which the native 
problem, so-called, is concerned, the authors pass on 
to the conditions of the life of the native as he lives 
it in the reserves, on European farms, or in European 
towna, and then set out the circumstances of admim- 
istration of native affairs, economics, industry and 
occupation, land tenure, religion, education and the 
like. 

Treatment of the matenal throughout is objective, 
and, the authors, beyond stating opinions which are 
generally accepted, refrain from drawing conclusions 
from the facta. This is left to the reader. 


The Origins of Early Semitic Ritual 
By Prof. 8. H. Hooke. (The Schweith Lectures of 
the British Academy, 1985.) Pp. xi+74+3 plates. 
(London: Oxford University Press, 1988.) 6s. net. 
HE more intensively the material brought to 
light in the archmological excavation of the 
Syrian site of Ras Shamra, the more clearly is its 
importance realized in relation to the study of the 
culture of western Asia in the second millennium B.O. 
_ It m the source upon which Prof. Hooke relies 
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mainly for his most iluminsting material in his 
study of the origins of Semitic religion, which formed 
the subject-matter of his Schweich Lectures before 
the British Academy in 1985. His purpose was to 
rolate the ritual practices of the Hebrews, as oon- 
tained in the Old Testament, to the rituals of Mego- 
potamia and Canaan. This is now possible, but only 
through the information which has bean amassed in 
the excavations of archmologista in the Near East 
of recent years. As the author pointa out, such 
elements of Hebrew culture as the Passover can now 
be related to the ritual practices, which existed in their 
ancient Semitic environment. 

The first lecture is devoted to the sources and 
types of Mesopotamian ritual, material familiar to 
the archmologistsa, but as Prof. Hooke suggests, not 
equally well known to students of the Bible; the 
second deals in like manner with the ritual of Canaan. 
It is in connexion with the latter that the material 
from Ras Shamra is most valuable, for we now have 
for the first time s contemporary account of Canaan- 
itish practice at a crucial moment, hitherto known 
only from much later and more biased souroes. 
The third lecture brings the Hebrew ritual into rela- 
tion with the two systems previously discussed, the 
process suggesting the possible importance for Hebrew 
culture of Hittite and Hurian influence. 


Witchcraft in the Star Chamber ` 
By 0. L’Estrange Ewen. Pp. 68. (London: The 
Aiken 108 Gower Street, W.C.1, 1938.) Be. 6d. 

. EWEN, whose two earlier books on wi 

trials drew mainly on the records of the 
assizes, has now extended his researches to cases 
before the Star Chamber in the early years of the 
seventeenth century, not long before ita abolition in 
the reign of Charles I. This court was a convenient 
and inexpensive method, for the leas wealthy mem- 
bers of the community, of seeking redress in a civil 
action. Ita records of trials afford an interesting 
and in certain respects an enlightening view of the 
reactions of persons acoused of witchcraft. For the 
cases which came before the court were not witch 
trials—these went to the assizes—but actions for 
slander or libel brought by the alleged witch, usually 
after acquittal in another court, claiming damages 
from the accuser. 

The statements of claims give some interesting 
information as to the character of the alleged be- 
witching; but while in some instances there is 
evidence of a genuine belief m the powers of the 
witch, not infrequently it is clear that behind the 
accusation lay the real motive—a family feud, a 
equabble between the wives of tradeamen, jealousy, 
or a dispute over property. An accusation of witch- 
craft would secure removal of an enemy or rival by 
incarceration for a time at least, and even if un- 
successful left a stigma, which carried with it social 
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ostraciam and even danger of assault by the mob. 
One af the most interesting cases comes from Berk- 
shire—demoniac possession of a girl of fourteen, a 
clear case of hysteria, which was investigated person- 
ally by King James J, who was a great demonologist ; 

while in another from Oxford the motive of accusation 
was evidently blackmail. 


Biology 
German-English Botanical Terminology -(Englisch- 
Deutsche Botanische Terminologie) 
An Introduction to German and English Terms used 
in Botany, includmg Plant Physiology, Ecology, 
Genotics and Plant Pathology. By Dr. Helen Ashby, 
Prof. Eric Ashby, Dr. Harald Richter and Dr. 
Johannes B&rner. Pp. xi+195. (London: Thomas 
Murby and Co., 1988.) 10s. net. 
ite publication by Messrs. Murby and Co., 

“German-English Geological Terminology” re- 
ceived such unanimous approval that the publishers 
have decided to issue ‘“Terminologies”’ in other sciences 
along similar lines. The decision is a happy one, for 
the series is being written on novel lines. 

This book deals with botanical terminology, and 
the editor of the series clearly made a wise choice in 
his British and German authors. The book will form 
excellent material for the student of botany who is 
learning technical German, for, instead of being a 
mere vocabulary of German-English terms, it is 
actually a survey of botany given in English on 
alternate pages with the German equivalent on the 
opposite pages. 

The subject-matter is divided into: two chapters 
on plant morphology, two on classification and phylo- 
geny, one on cytology and geneties, one on plant 
physiology, one on ecology and one on plant patho- 
logy. In appendixes are given lists of common 
European plants, common names of plant diseases, 
abbreviations frequently used in German botanical 
literature, and abbreviations used in English botanical 

The whole method of approach is commendable, 
since the book will help the student to enlarge his 
vocabulary and become familiar with botanical terms 
in German and English almost subconsciously while 
reading and revising his botany. Above all, the 
reader will have impressed upon him the very im- 
portant fact that the same idea is often expressed 
differently in German and in English. 

We would strongly recommend every student of 
botany reading for a university degree in the subject 
to obtain & copy of this very useful work. 


Ascaris: the Biologist’s Story of Life 
By Dr. Richard Goldschmidt. Pp. viii + 812. 
(London: English Universities Press, Ltd., 1938.) 
10s. 6d. net. 
R. R. GOLDSOHMIDT has written this book 
in order to provide an introduction to biology 
for reatiers with no previous knowledge of science. 
Taking as his unconventional starting-point the 
parasitic worm Ascaris, he uses it as a text for a 
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very readable acoount of modem conceptions of 
physiology, experimental morphology, and genetics, 
with excursions into bionomics and ecology. In all 
these matters it need scarcely be said that the dis- 
tinguished author is a trustworthy guide, and from 
his pomt of view the survey is doubtless a well- 
balanced one. 

From another angle, however, the perspective 
would be very different. Dr. Goldschmidt writes as 
a convinced mutationist. Mutations arise with “no 
relation to usefulness or non-usefulness’’; natural 
selection is merely the elimmation of the grossly 
unfit; inheritance of impressed modifications does 
not happen ; organisms having acquired new charac- 
ters can “afford to look for new modes of living” but 
otherwise adaptation is an unsolved and perhaps 
insoluble mystery. It is true that he does not, lke 
some modern biologista, expressly disclaim all 
curiosity as to evolution. The account of the verte- 
brate ear leads’ him on a brief excursion into oom- 
parative morphology and even phylogeny and 
‘Tecapitulation’, although palmontology is barely 
glanced at. Nevertheless, with the reservation that 
there is a great deal more to be said on all these 
pointa, the book is one to be recommended to the 
university student as well as to the layman or the 
“not-too-tired” business man mentioned in the 
preface. 

Actual mistakes are few and trivial; but surely 
“the Kergueles” is scarcely a happy designation for 
the islands discovered by and named after Yves 
Joseph de Kerguelen Trémarec. W.T.C. 


Chemistry 
The Chemical Studies of P. J. Macquer 
By Dr. L. J. M. Coleby. (History of Science Library.) 
Pp. 182. (London: George Allen and Unwin, Ltd., 
1938.) 6s. net. 


ce E ace amare ened 
-eighteenth century was Pierre Joseph Maoquer 
(1718-1784). He was the author of a dictionary of 
chemistry which went into a second edition and was 
translated into English as well as other languages, 
and in addition to valuable investigations in pure 
chemistry he was director of the dyeing industries 
and superintendent of the State factory at Bévres 
for the manufacture of porcelain. Mr. Ooleby has 
given a clear and interesting account of the work 
of Macquer which is based on the origmal sources, 
and his book is a useful contribution to the history 
of chemistry. 


The Elements of Physical Chemistry 
By F. W. Goddard and Dr. E. J. F. James. 
vii+251. (London, New York and Toronto: 
mans, Green and Co., Ltd., 1988.) 5s. 
HIS text-book is planned to meet the 
requirements of students preparing for Higher 
Certificate, First Medical, and University Entrance 
Scholarship examinations. The text is clearly 
written and on the whole very suitable in standard 
for the aim of the book. The section on atomio 
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structure requires correction, amce it aamumes that 
the atomic nucleus contams electrons, and it is 
doubtful whether the circular diagrams of atoms are 
the most suitable for explanations of valency. It is 
questionable whether adsorption should be intro- 
duced into the section on solutions. The sections 
on solutions and electrolysis are very good, and give 
an adequate account of the subjects; that on 
catalysis is rather old-fashioned, and the reactions 
given on p. 213 for the lead chamber reactions would 
be more accurate if water were introduced into the 
first. 

‘A good feature of the book is the emphasis laid 
on numerical calculations, and the excellent series 


_ of problems given at the ends of the chapters 


will be very helpful on this side. The book is one 
which should prove useful both to junior students and 
to teachers. 


Geography and Travel 

Physiography of Eastern United States 
By Prof. Nevin M. Fenneman. Pp. xii+714+7 
plates. (London and New York: McGraw-Hill Book 
Co., Inc., 1988.) 36s. 

HE equivalent in Great Britain of the term 

physiography is geomorphology, and that is the 
content of thia book. It is planned and written on 
the same lines as the author’s volume on the Western 
United States which was published seven years ago. 
The area now covered stretches westward across the 
Mississippi basin to the edge of the High Plains. It 
is a massive book, full of detail, arranged under the 
provinces which in America are the generally accepted 
phymoal divisions. As a-whole these are the divisions 
of the country accepted by the United States Geolo- 
gical Survey. > 

The material available to the author was abundant, 


` though of varying value in different provinces. He 


has tried, and with e large measure of success, to 
produce somethmg more than a mere compilation of 
details. There ıs certamly much purely descriptive 
matter, but the broad issues of geomorphological 


evolution are never lost to view. One might, however,, 


wish for a chapter or two of general summary for 
those who have not time for the fuller treatment. 
The book is fully documented on every page and 
has a number of mape. 


Northernmost Labrador Mapped from the Air 
By Alexander Forbes, with Contributions by O. M. 
Miller, N. E. Odell and Ernst C. Abbe. (American 
Geographical Society Special Publication No. 22.) Pp. 
xx+255. Navigational Notes on the Labrador Coast. 
By Alexander Forbes. Pp. 26+6 plates. (New York : 
American Geographical Society, 1938.) 4 dollars. 
HE greater part of this book contains accounts 
of aerial surveys made in Northern Labrador m 
the summers of 1931, 1082 and 1935. Previous maps 
of that part of Labrador were vague and generalized 
on the whole, although some of the inleta had been 
charted. Details of the organization, equipment and 
methods are given with much general information 
about the country. The methods are fully described by 
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Mr. O. M. Miller. The net result was a map of some 
4,000 square miles extending from Nachvak fjord to 
Cepe Chidley, most of which is produced on a scale 
of 1: 100,000. The sheeta accompany the monograph 
in a separate cover. In addition to this side of the 
work the volume contains a number of other useful 
articles, including one by Mr. N. E. Odell on the 
geology and physiography, and another by Mr. E. C. 
Abbe on phytogeographical observations, and a 
seperate pamphlet of Navigational Notes on the 
Labrador Coast by Mr. A. Forbes. The flora of the 
higher mountains contains many of the same species 
as the nunataks of Greenland. These Dr. Abbe 
regards as the hardiest members of the flora, but he 
does not believe that they survived through the last 
glaciation on nunataks, which Mr. Odell in any case 
“does not think existed. He favours the hypothesis of 
relatively rapid migration northward in & past glacial 
optimum. Subsequent refrigeration may have resulted 
in a shrinking of the distributional areas of these 
species. 

The volume contams a large number of fine photo- 
graphs illustrating every aspect of the work. 
The South 
Its Eoonomic-Geographic Development. By ‘A. E. 
Parkins. Pp. ix+528. (New York: John Wiley and 
Sons, Inc. ; London : Chapman and Hall, Ltd., 1938.) 
258. net. 


HE title of this book refers to the sixteen States 

in the south-east of America from Delaware 

and Maryland westward to Oklahoma and Texas. 
This area covers & great deal more than the plams of 
the south-east and, the cotton belt since it embraces 
much of the Appalachian uplands, but is nevertheless a 
fairly well-defined region on economic and cultural | 
grounds. Mr. Parkins attempts to give a survey of 
this area leading from physical factors and historical 
records to the present geographical and economic 
conditions. In short, he, is concerned with an inter- 
pretation of life as ıt exists to-day, in a region that is 
primarily ‘agricultural but in which agriculture is 
changing in aspect and intensity and where mining 
and manufactures are beginning to play an important 
part. The book, which is well documented and has 
abundant mape and illustrations, is a valuable con- 
tribution to the geography of the United States, and 
is, moreover, & good Gaa of geographical 


reasoning. R. N. R. B. 
Carburettors and Fuel Systems __ : 
The Theory, Application, Construction, Fitting, 


Testing, Tuning and Maintenance of Oarburettors 
and other Fuel Combustion Devices. By Arthur W, 
Judge. (Motor Manuala: a Series for all Motor 
Owners and Users, Vol. 2.) Third and revised edition. 
Pp. 862. (London: Chapman and Hall, Ltd., 1988.) 
6s. net. g H 
HIS, the second volume in & series of four motor 
manuals which have proved very popular, has 
now reached the stage of being issued in a third 
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edition. The series has been designed to present in 

simple and, so far as possible, non-technical terms - 
the empentials of each branch of the subject, so that 
it might ‘be of practical service to-all who are 
interested in the motor-car. With this aim in view, 

1ta principal features have been descriptions and 

explanations of the construction and operation of 
the several parts of the car. Theory has only 
been introduced to a limited extent, and in the 

present volume a short mtroduction puts the reader 

in possession of the main points as to the theory of 
carburetion, the chemical and thermal properties of 
fuels, and the process of combustion. Starting from 

the simplest types of carburettor, the author builds 

up & picture of the development of this delicate piece 
of apparatus as further and further improvements 
were mdicated by the need of greater economy and 
smoother running of the engine. He retains de- 

scriptions of older models because they embody 
important and interesting principles. 

Of up-to-date types a large number are illustrated 
and described, and among the more recent develop- 
ments dealt with are the various types of British 
and foreign carburettors having original systems of 
mixture compensation, automatic air chokes, accelera- 
tion pumps, power jets and other special features. 
The subject 1s treated very broadly, as, in addition to 
those for motor-cara and motor-cycles, carburettors 
for aircraft are also included, so that with the chapters 
treating of such ancillary matters as air cleaners, 
fuel feed systems, design of inlet manifolds, vapor- 
ization and testing, tuning and trouble tracing, the 
information given is very complete of its kind. In 
ita extended form it should cantinue to prove of 
great help to motorists, repairers and students and 
to enjoy a full measure of popularity. 


Theory of Alternating-Current Machinery 

By Alexander 8. Langedorf. (Electrical 

Texts.) Pp. xviii+788. (New York and London: 
MoGraw-Hill Book Co., Ino., 1987.) 36s. 


HIS large volume is devoted solely to the theory 

of the steady state of electromagnetic A.O. 
machinery (thus excluding electronic devices such as 
mercury aro rectifiers). Questions of design are 
touched only so far as they form the background 
from which the theoretical problems arise. The wide 
fleld thus available enables the author to adopt a 
comprehensive and at the same time broad and easily 
readable treatment. A specialty commendable feature 
of the book is that the usual analysis by means of 
vector diagram and complex algebra is always pre- 
ceded by a very full disqusasion of the physical rela- 
tions. In this connexion the chapter on asynchronous 
machines, which can well be read independently of 
the rest of the book, should be of special mterest to 
students. 
~” Other noteworthy features of the book are: in 
the introductory part a special chapter on the theory 
of polyphase current systems which includes an 
introduction to thé method of symmetrical com- 
ponents, in the treatment of the transformer a 
discussion of the transformer with three windings, and 


-salient poles. 
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in the chapter on synchronous machines @ simplified 
presentation of the Doherty-Nickle theory for the 
calculation of armature reaction in machines with 
The book can be thoroughly recom- 
mended. A. B. 


Autographic Indicator, for Internal Combustion 
Engines 


By J. Okill. Pp. 88. (London: Edward Arnold and 
Co., 1988.) 5s. net. 


HIS is a subject which has been somewhat 

neglected and, as a result, connected informa- 
tion regarding the use of indicators on mternal com- 
bustion engines is not readily obtainable. The author, 
who designed that most useful instrament, the Okill 
Maximum preasure indicator, has given the matter 
much study and, in this monograph, presents a rango 
of formation and suggestions which should be most 
acceptable to those who have not had an extensive 
experience in the manipulation of these instruments. 
His survey is limited to the combined piston, spring 
and pencil-lever types, and traces their development 
from the original instrument devised by Watt about 
1790 to the very carefully proportioned and accurate 
types now made to suit the severe requirements 
imposed on them by high-speed mternal combustion 
engines. The possibility of maccuracy and distortion 
of diagrams arising from piston friction, overheating 
and mishandling are pointed out and the methods of 
testing and calibrating the pencil movements are 
described. Then after dealing with inertia effects, 
spring vibrations and the correct forms of connectors, 
operating gears and other details, a number of 
present-day instruments are described and explained. 
The book should therefore be a most useful guide 
to the many engineers who depend on the indicator 
for periodical information as to how their engmes 
are operating. 


Automatic Telephony 

By Charles W. Wilman. Second edition, thoroughly 
revised and reset. Pp. viii+208. (London: The 
Technical Presa, Ltd., 1988.) 10s. 6d. net. 


ARA or machine switched telephony 18 

& very speciahszed subject; but the funde- 
mental principles can be easily grasped. Few relevant 
text-books indicate these principles without oon- 
fusing the student with circuit complexities; the 
author does provide a rekdable introduction both for 
students who intend to go further in their studies 
of the subject and for those who have to include 
an outline in their general study of electrical com- 
munication. The extensive study of the subject is 
not to be recommended to anyone who has not a 
suitable flair for the peculiar but necessary diagram- 
matic nomenclature. 

One is surprised that the author does not give a 
technique for studying complicated switching prob- 
lems ; some form of pictorial shorthand 1s always 
used by engineers when studying machine switching 
circuits or devismg new ones. There is likewise no 
complete circuit, such as a complete call through the 
minimum of a Ime-switch and selectors, or a director, 
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so that the student can have the mental exercise 
of seeing how the elemental functions, each clearly 
described with circuits, operate in concord and with 
economy of apparatus. One would have liked more 
details of some of the other automatic switching 
systems in use. We are committed to a Strowger- 
director system in Great Britam, but other systems, 
such as the rotary, have special advantages, and 
are, in fact, largely manufactured here for ex- 
port. The proportion of telephones m Great Britam 
which are operated by machine switching 18 high and 
is increasing, and no student of electrical engmeermg 
can be without some knowledge of the basic ideas. 
There 18 little scope for young engineers in automatic 
telephony, but the inherent prmeciples are widely 
applicable in many other directions, such as remote- 
metering and control, traffic-lighta, and signalling 
schemes of all descriptions. L. E. 0. H. 


Mathematics 


Solid Mensuration 

With Proofs. By Prof. Wills F. Kern and Prof. 
James R. Bland. - Second edition. Pp. vii+172. 
(New York: John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1938.) 10s. net. 


j seers 18 practically a new book although a second 
edition, for not only is it more than twice the 
size of the orginal edition, but substantial alterations 
have alao been made m the text by the authors. 
After an introductory chapter giving suggestions for 
practical computation and & clear summary of plane 
mensuration, mee, planes and dihedral angles are 
dealt with. Then follows a good, course on solids of 
uniform section, pyramids and cones, frusta, pris- 
matoids and the sphere. Later came the theorems of 
Pappus without proofs and a oonsideration of 
polyhedra. Finally, the general prismatoid is dis- 
cussed and s proof of the prismoidal formula given. 

The book 1s thoroughly well illustrated by clearly 
drawn figures—a very easential feature for any book 
on mensuration—and there is an abundance of 
mteresting exercises with a practical bias, includmg 
a good set of review problems. 


Les géométries 

Par Prof. Lucien Godeaux. 
Colin : Section do mathématique, No. 206.) 
(Paria: Armand Colin, 1987.) 15 francs. 


ROF: GODEAUX’S addition to this excellent 
series of popular monographs, will be found of 
interest to the general reader and to the specialist. 
The former will be made familar with the fundamental 
concepts of the various types of geometry ; and both 
will learn much about ther historical and methodo- 
logical background. The six chapters of this work deal 
respectively with elementary geometry, analytical 
geometry, projective geometry, the prinarples of geo- 
metry, the theory of groups and topology. The 
mathematical notation used 18 quite simple, and the 
book makes easy reading owing to the explanations 
covering all the difficult mtuitions of the geometri- 
clans. T. G. 


(Collection Armand 
Pp. 215. 
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Medical Studies 

Research in Medicine and other Addresses 
By Sir Thomas Lewis. Pp. viili+75. 
EL K. Lewis and Co., Ltd., n.d.) 5s. net. 

HIS book contains a collection of addresses 

delivered by Si Thomas Lewis on various 
occasions, including the Harveian Oration on ‘‘Clinicel 
Science” to the Royal College of Physicians, London, 
1938, and the Huxley Lecture on ‘Clinical Science 
within the University’, at the University of Birm- 
ingham, 1935, and all first published in the British 
Medical Journal. 

During the last twenty years, Sir Thomas Lewis 
has made outstanding contributions to medicme 
dealing with disorders of the heart and circula- 
tion. 

In the preface to this volume, Si Thomas says 
that in his earlier days, when working upon physio- 
logical problems, he came to the belief that the 
problems daily encountered in hospital wards, despite 
their complexity, are capable of solution by a similar 
form of investigation, that is, by the experimental 
method directly applied to man, and he tells us that 
he has never wavered in this belief and that all his 
later experience has confirmed it. Actually, this 
method in Lewis’s hands has yielded rich results. 
A second motif running through these addreases is 
the hope that a science of medicine might develop 
through the freeing of investigators from the necessity 
of earning & livelihood by practice. At the and of 
his Huxley Lecture he says:, “It is my conclusion 
that it is largely within the power of our universities 
to establish the branch of work that studies disease 
in living people as a science, by removing the obliga- 
tion to engage m and teach the practical art, and by 
treating Clinical Science on precisely the same bass 
as the allied sciences, physiology and pathology, are 
treated, thus bringmg all the work into real 
harmony”. : 

Sufficient has been said to indicate the content of 
these addreases, and many will probably agree that 
Sir Thomas has established his thesis. 


(London : 


The Health of the Nation and Deficiency Diseases 
By John Maberly. Pp. xi+118. (London: Bailliére, 
Tindall and Cox, 1988.) 5s. 

HE author maintains that the physique of the 

younger generation has steadily declined during 
the last twenty years in spite of improvement m 
hygiene, labour conditions, and provision for un- 
employment and sickness as well as for clinica for 
child welfare. He attributes the ill-health which is 
prevalent among a large section of the people, 

ially m the form ef neurasthenia, to partially 
deficient diets resulting from the present methods 
of mulling wheat and the making of white bread. 
Accordmg to him, the vitamins B and E, as well as 
iron, iodme and copper, which are contained in 
adequate amounts in wheat but are either wholly 
or very largely confined to the germ and cortioal 
layers of the grain, are excluded in the ordinary white 
bread. He therefore recommends an absolute 
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abolition of the practice of removing the germ and 
cortical layers of the wheat which at present are 
given to cattle or poultry, and urges that millers 
should be compelled to supply flour containing all 
the nutritious elements of the grain. 

The last three chapters, which have no obvious 
connexion with the rest of the work, are devoted 
to pernicious ansmia, non-pernicious anemia and 
glycosuria and diabetes mellitus respectively. 


The Medical Press and Circular; 1839-1939 

A Hundred Years in the Life of a Medical Journal. 
By Dr. Robert J. Rowlette. Pp. x+127+10 plates. 
(London: Medical Press and Circular, 1939.) 10s. 6d. 


HE Medical Press and Otrcular was founded in 

Dublin by Dr. Arthur Jacob in January 1839 
under the title of the Dublin Medioal Press. The 
medical profesion was entirely unorganized at 
the time of ita foundation, and Jacob was one of the 
first to recognize the need for organization. To mark 
its centenary (eee Naturn, Feb. 11, p. 287) Dr. 
Robert ‘Rowlette, for many years Irish editor, has 
written this interesting history of the Journal end 
ita development, and has woven info his account 
the medical history of the times. 

The Medical Press was published in Dublin up to 
1866; but in that year it absorbed a London 
periodical, the Medical Otrcular, founded in 1852 by 
Dr. James Yearaley, a well-known aural surgeon, and 
edited by Dr. George Ross during the fourteen years 
of ita existence. 

Arthur Jacob was a prominent surgeon in Dublin, 
and he was the discoverer of the layer of rods and 
cones in the retina of the eye. _He was succeeded as 
editor by his son, Dr. Archibald Jacob, and the 
Journal then took a cloge interest in the betterment 
of the profession employed under the Poor Law 
system. In the ‘nineties, in `common with other 
journals, it pressed for reforms in the Army Medical 
Services, and in recent years has pursued an editorial 
policy of providing concise and authoritative articles 
upon the latest methods of diagnosis and treatment. 

Dr. Rowlette’s “History” is attractively produced, 
being printed on cream antique laid paper, and bound 
in crash canvas with green labels lettered in gold, 
and is illustrated with ten excellent plates. 


Diets for Diabetes 
Arranged in Menu Form. By Dr. G. E. Beaumont. 
Pp. vi+49. (London: J. and A. oe Ltd., 
1938.) 2s. net. 

N this short booklet, diets for those on from 

- diabetes are presented in menu form, so that 
the patient need not calculate equivalent food values 
from tables. Having been informed by his ‘doctor 
of the amount of carbohydrate, eto., and number of 
calories appropriate to his condition, the patient may 
thus select meals suitable for him, and which appeal 
to hia appetite and his taste. Furst of all, tables are 
given of the carbohydrate, protein and fat content 
and calorie value of fruite, vegetables, meats, eto., 
after which a number of daily menus is set out, each 
with ita dietary constitution and calorific value. The 
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dieta suggested commence with a scanty one of only 
178 calories and become progressively more and more 
generous. The information given should be very 
ues te ee ener ee iver pee mel Blea 
some of his trials. 


Viscosity of the Blood 

The Cause and Oure of High Blood Preasure. By 
Major Vincent Neefield. Pp. 96. (London: R. 
OCobden-Sanderson, Ltd., 1988.) ös. net. 


N this work, which is based on eight years’ research, 
the author maintains that high blood-pressure is 
due to increased viscosity or thickness of the blood, 
for the measurement of which he has devised a 
special mstrument or viscometer. 

The chief cause of viscosity of the blood is stated 
to be over-eating and lack of exercise, which account 
for its rarity in farm labourers, among whom the 
author had a practice for more than fifteen years, and 
its frequency among the well-to-do. Treatment of the 
condition, therefore, should consist in a reduction of 
diet and in bleeding, which though carried out to 
exceas in the past has been too much neglected at 
the present day. 


Miscellany 
Essential Facts about the League of Nations 
Ninth edition (revised). Pp. 349 +9 plates. (Geneva : 
of Nations; London: George Allen and 

Unwin, Ltd., 1988.) ls. 

HIS admirable but lucid recapitulation of the 

essential facts about the League of Nations pro- 
vides an indictment.of recent ip which 
is the more impressive because the book is wholly 
free from polemics. The bare statement of the 
achievements of the League, the outline of ita oon- 
tribution to human welfare m many technical fields 
as well as in the political, make it the more amazing 
that nationalist policies anywhere should have 
hampered that continued development and contribu- 
tion. The immense amount of readable information 
provided here m pocket form and easy of reference 
in itself emphasizes the necessity of a return to the 
League system and the evolution from within ite 
framework of a more perfect structure where re- 
quired. Only as the principles upon which the League 
is based are recognized oan there be for any nation 
either the security or the amelioration of economic 
conditions which in these last few years have been 
sought increasingly but m vain by very different 
methods. 


Catalogue of Lewis's Medical and Scientific Lending 


Library 

New edition, revised to the end of 1937. Part 1: 
Authors and Titles. Pp. viii+550. (London: H. K. 
Lewis and Co., Ltd., 1938.) 16s. net ; to Subscribers, 8s. 


HIS new edition of Part 1 of the Catalogue of 
Lewis’s Medical and Scientific Library 
bas been revised to the end of 1937. It contains 
the list of authors and titles, estimated to be some 
twenty thousend in number, of the works in the 
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Library. All works of any importance, English; 
American and foreign (when translated), are to be 
found in the Library, as well as a number of journals, 
reports and annual reporta and year-books. All 
those who have used this Library know how useful it 
is, and the subscription rates are very moderate. 
Part 2, which gives the classified index of subjecta, 
_ is ın active preparation, and is expected to be ready 
early this year. 


English for Students in Applied Sciences 
By Prof. 8. A. Harbarger, W. R. Dumble, W. H. 
Hildreth and Prof. Bert Emsley. Pp. xiii+260. 
(New York and London: McGraw-Hill Book Co., 
Ino., 1988.) 12s. 

HIS book outlines a course for American science 

students in the writing of English. It is thought- 
fully written and well produced. Though not entirely 
suitable in structute or detail for students in Great 
Britain, it should be found stimulating by their 
teachers. The average science student’s technical 
knowledge of writing falls far ahort of his technical 
knowledge of science, and the diffloulty of getting 
results on paper in a lucid way is often a factor 
which limits his usefulness as a research man. Many 
productive workers seem unconscious of the need to 
examine the bases of composition, or consider the 
vital relation between author and reader. 

A course in English directed to making clear the 
principles underlying the writing .of English, and 
giving an opportunity for practice in drawmg up 
reports and similar documenta, should be of much 
velue in the science courses of English universities. 
Everyone who has to deal with the preparation of 
manuscripts for the preas or with their sybsequent 
abstraction would be grateful if the universities gave 
the science student a more deliberate training in this 
matter. In view of the vast annual output of scientific 
papers, and the endless labour involved in keeping 
abreast of them, everything possible should be done 
to make such papers as clear and understandable as 
~ the subject allows. « B.8. 


The Official Year-Book of the Scientific and Learned 
Societies of Great Britain and Ireland 

With a Record of Publications issued during Session 
1987-1938. Compiled from Official Sources. Fifty-fifth 
Annual Issue. Pp. viit+169. (London: Charles 
Griffin and Co., Ltd., 1938.) 10s. net. 


ESSRS. CHARLES GRIFFIN are to be oon- 
gratulated on the promptnees with which 
they have issued the 1938 edition of this useful 
annual. The extent of the volume is about the same 
as that for 1987, and checking here and there shows 
that as regards recent changes of address and similar 
facta it is up to date. The date given include the full 
names of every society and institution mentioned, its 
address, officers, conditions of memberahip and par- 
ticulars of meetings and publications. Government 
institutions such as the British Museum, Kew 
Gardens, Meteorological Office, and so on, are also 
included. It is worth emphasixing that the volume 
is “Compiled from Official Sources’’. 
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The Roof-Tree 

By James Kenward. Pp. xxv+124+36 plates. 
(London, New York and Toronto: Oxford Uni- 
versity Preas, 1938.) 8s. 6d. net. 


SEIS BOG esas aa opine andl T A 

style the structural development of the dwelling- ~ 
house. The author has followed its growth from the 
shelter of a tree, through pre-, proto-historic and his- 
toric forms to the multicellular erection of modern type. 
as seen in the rural dwellings of Kent. Although his 
illustrations are drawn from a single English county, 
in which his interest centres, the principles exemplified 
are of general application. He shows how human 
needs bave been met by extension of the primitive 
structure along lines determined by constructional 
possibilities and the character of the material avail- 
able from local resources. As his title indicates, 
Mr. Kenward deals only with the northern form of 
European house evolved from a prototype in which 
the formative element was a wooden structure. His 
book is written with an infective enthusiaam for 
craftamanship and the craftaman. $ ` 


Chemical Engineering Economics 

By Chaplin Tyler. (Chemical Engineermg Series.) 
Seoond edition. Pp. ix+241. (New York and 
London: MoGraw-Hill Book Oo., Ing., 1988.) 18s. 


HE economic problems of chemical engineering 

are those of industry in general, varied only in 
so far as production is based essentially on change 
in chemical form. The graduate entering industry 
is very soon confronted with them, and finds them 
to be of a different character and wider in their 
ramifications than those he has studied for his degree. 
It will come as a boon to many to have these ecanamic 
questions concisely and clearly set out in book form. 
The author is qualified by his experience for this 
task, which he has accomplished in a praiseworthy 
manner: there can be few chemists who will not 
profit by reading it, even though it applies to 
American conditions. 

The subject is considered under such headings as 
organization, project analysis, plant location and 
design, operation control and cost, cost accounting 
and gales development, whilst the research aspect is 
not overlooked. The tendency towards continuous or 
semi-continuous operation is emphasized, which in- 
volves the construction of large unit planta to reduce 
the cost of direct labour and supervision. As a result 
the capital investment in a chemical establishment 
tends to be much higher than in industry generally, 
and manual skill is becoming less important in every 
branch. 


Colour Photography in Practice p 
By Dr. D. A. Spencer. Pp. xvi+275. (London: 
Sir Isaac Pitman and Sons, Ltd., 1938.) 21s. net. 
OOD colour transparencies can now be made on 
material readily available in most photographio 
shops. Colour films are frequently shown in 


the cinemas, and good colour photographs on 
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paper are obtainable; but except for the first of 
these the technique is difficult and requires very 
great resources of knowledge and equipment im order 
to produce good results with certainty. The com- 
mercial use of colour photography for advertising 
purposes alone has made it worth while to master 
the difficulties of reproducible technique and to 
discover the detail of the operation of the principles 
of colour photography. Success has not bean achieved 
very long, and there are few workers in colour 
photography who will not be glad to read this book, 
which reveals so much of the science behind their 
craft. 

Dr. Spencer treats the subject in relation to the 
existing successful processes of stil photography. 
He omite colour cinematography altogether on 
account of its complication and the great space 
which would be needed for its treatment. 

The book is divjded into four main parts: Part 1 
describes general considerations, including the outline 
of the principles of subtractive and additive colour 
photography. It contains also a chapter on lighting 
and another on the use of colour photographs ; Part 2 
describes in detail the subtractive methods; Part 8 
describes, also in detail, additive methods. Finally, 
Part 4 outlines the accuracy of reproduction attain- 
able, reproduction of colour photographs by modern 
illustration processes, and ssthetio considerations. 

The widely extended commercial application of 
photography, and to some extent also the resurgence 
of its popularity as a hobby, have caused the 
technical classes in various schools to be well 
attended. The number of entrants for the City and 
Guilds examinations in photography also is higher 
than formerly. The need for better text-books is 
thus very great. The volume under review will 
probably be regarded for many years as a standard 
text-book, combining exceptional clarity of exposition 
with a readable style in a way which is admirable. 


Psychology 

Psychology in Everyday Life . 
By Dr. Walter O. Varnum. Pp. xii+444+16 plates. 
{New York and London: McGraw-Hill Book Co., 
Ino., 1938.) 15s. 
Te book is designed for non-professional 

students of psychology. It will also meet the 
needs of the inquiring layman. 

Written in a perfectly clear and simple style, it 
presenta some of the simpler applications of psycho- 
logical reasearch in the fields of industry, education 
and mental health. The author 1 cautious and 
restrained, and avoids the sensations and loose 
generalizations ane meets in popular books of this 


One of the chief merits of tho book is that it brings 
home the utility of much so-called academio experi- 
mentation in practical problems. The most satis- 
factory sections are those on the “Psychology of 
Learning”. Following each chapter is a list of about 
fifty assertions on topica discussed, which the reader 
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has to accept or reject as a test of his having mastered. 
the contents of the chapter. . 

The selection of subjects dealt with in a short work 
of this kind is, on the whole, a judicious one. Although 
it is full of factual material and a minimum of dis- 
cussion this book can searcely be called a text-book af 
peychology ; but is probably an excellent introduc- 
tion to the subject for the non-technical student. 

À J. I. Comme. 


Psychology of Music 
By Prof. Carl E. Seashore. (MoGraw-Full Publica- 


tions in Psychology.) Pp. xix+408. (New York and. 
London: McGraw-Hill Book Co., Ino., 1938.) 24s. 


M the preface to this book we learn that it in 

a logical sequel to the author’s ‘Psychology of 
Musical Talent”. His present purpose is ‘‘to stimu- 
late and guide tho student of music in scientific 
observation and reasoning about his art... . 
Since the book is written for beginners, no technical 
description of apparatus or method is given. . . .” 
Certainly, good service is done by every book which 
teaches the student of music that his perceptions 
of musical sounds are not mere reproductions of 
their physical causes; but, faced with graphs of 
pulsating frequencies and intenmties in a melodic 
lme of music, as performed, the serious student will 
ask questions that are left unanswered by the 
author’s decision to omit these technical descriptions. 
The physicist will want to know the nature of the 
response of the recording instruments, and how they 
were calibrated. The musician will want to know 
whether the melodio line was unaccompanied ; and, 
if not, how it was related to ita musical context. 
His question is fundamental; for the foundation of 
the art of music, as we know it, lies in polyphony. 
Seventy-five years ago, Helmholtz directed atten- 
tion to our ignorance of the psychological section of 
the theory of hearing. The studies reviewed in this 
book show how`much we have still to learn before 
the whole stary can be told. Meanwhile, not all 
musicians will accept the whole of the author's 
postulates as axioms. The book contains a lengthy 
bibliography, including the titles of papers to which 


the author refers. Lu. 8. L. 
Intuition 

By K. W. Wild. Pp. vii+240. (Cambridge: At 
the University Press, 1938.) 10s. 6d. net. 


INU YED in to- be cengratdlatod oia vety: 
readable and careful account of intuition. 
The whole subject is fraught with difficulties and pit- 
falls, and it is startling to be presented with thirty- 
ong, definitions of intuition. 

We cannot help but feel that intuition is in some 
cases the result of pure chance—when it is regarded 
as “an abnormal method of knowing based neither 
on the senses nor on deduction and inexplicable as to 
its working’. There is, as the author wisely pointa 
out, much room for research, and possibly the finah 
result of the research may be that there is no such 
thing as intuition, as some writers would like us to 
believe about instincts, 
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Forthcoming Books of Science 


Agriculture, Horticulture and Forestry 


D. Appuwron-Gawruny Co., Ino. Application of 
Chemistry to Agriculture. O. O. Hedges and H. R. 


Brayton. 

JONATHAN Carn, Lro. The Genetios of Ootton—Dr. 
8. 0. Harland. 
- Oouwrey Liors, Lro. Farming Restorod—edited by 


©. Turnor. The Flowering Shrub Garden—M. Haworth- 


Booth. Twentieth Century Gardening 9. Mley: 
Crossy Loaxwoop & Son, Lrp. of Fruits and 


Ho Dr. H. Wormald. Pigs: Their Breedmg, Feeding 
and Ma ent—V. O. Fishwick. 


Fas & Fasre, Lro. The Rape of the Earth—G. V. 
Jacks and Dr. R. O. Whyte. 

Gzuoncs G. Hanpsp & Co., Lro. Potterer’s End—Dr. 
H. Denham. 

Horonmson & Co., Lro. Caloram hosphate and 
Compound Fertılizers—P. Parrish and gilvie. 

Tomas MURBY & Oo. Elementary. Forest Mensuration 
—M.R. K. Jerram. 

Oxrorp Umtvmnstry Pauses. Forest Trees and Timbers 
of the British Empire (Vol. 4. Fifteen Uganda Timbers— 
W. J. Eggling and G. M. Harris). 

Porwam & Co., Lro. Wall Shrubs and Hardy Climbers 
—W. J. Bean. Science Lends a Hand in the Garden— 
So Frederick Keeble. 

CHARLES RORIBNHR'S Sons, Lro. Gerdenmg in the 
Shade—Harret K. Morse. i 

Smmuny, Sarviom & Co., Lrp. Gardener's Week-end 
Book—Eleanour 8. Rohde and E. Parker. 

Wann, Loox & Oo, Lro. Fruit-growing—N. B. 


ILLIAMS & NonrcaTEa, Lrp. Gardening on Chalk and 
Lime—R. Jackson. 


Anthropology, Archzology and Ethnology 
Camsripas Umivarsiry Press. The Prehistory of 


Uganda Protectorate—T. P. O’Brien. Prehistoric Mace-, 


donis, W. A. Heurtley. The Swax:—B. A. Marwick. 

J. M. Dart & Sons, Lro. Voodoo Gods—Zore Hurston. 
Man tho Slave, and Master—M. Graubard. 

Sampson Low, Manston & Oo., Lrp. Early Man in 
-Hallamshire—H. Armitage. 

Macmittay & Co. Lro. Historical Tables—Dr. 8. H. 

Stemberg. 
Marnuan & Co., Lrp. Early Obristian Art in Ireland— 
Françoise Henry. More Rock Paimtings in South Africa 
—J. and M. van der Riet. The Prehistoric Foundations 
of Kurope—C. F. C. Hawkes. 

Oxrornp Umivenstry Puuss. The Stone Age of Mount 
Carmel (Vol. 2. The Stone Age Races}—Srr Arthur Keith 
-and T. D. MoCown. A Survey of Persian Art (Vols. 2, 3 
-and 6)}—edited by A. U. Pope. Migration and Environ- 
‘ment—H. L. Shaprro. The Oxford University Excavations 
at Firka, 1934—S—edited by L. P. Kirwan. The Exceva- 
tions at Tall Chagar Bazar and an Archsological Survey 
of the Habur on: Second Campaign, 1986—M. E. L. 
Mallowan. The West African Mandated Territories: a 

phic Study—R. R. Kucxynski. of the 
Tiv be—Akiga (translated by R. M. East). Land, 
Labour and Diet ın Northern : an Boonomio 
Study of the Bemba Tribe—A. I. Ri i 


chards, 
from Seleucia on the Tigris in the Uni of ee 
Collection—Wilhelmnina van Ingen. “Prehistoric e— 
Prof. P. E. Raymond. 

Rouriapes & Kraan Paur. The Study of Boa 
-edited by Prof. F. O. Bartlett, Prof. M. Gins Dr. E. J. 
Lindgren and Dr. R. H. Thouleas. Primitive Polynesian 
Economy—Dr. R. Firth. Social Institutions of the 
“Kipsigis—Dr. J. Peristiany. 


Biology 


GEORGA ALLEN & Unwin, Lro. Statistical Methods for 
Medical and Biological Students—Prof. G. Dahlberg. An 
Introduction to Modern Genetios—O. H. Waddington. 


Evolution: the Modern Synthesis—Dr. Julian Hurley. 
Human tion—Dr. 8. Zuckerman. 
A. & 0. ox, Lrp. A Pocket Book of Birds’ Eggs 


and Nesta—O. A. Hall. 

Bracks & Som, Lrp. Introduction to Floral Me- 
chanism—Dr. 8. G. Jones. 

QCasnipas UnNIvansiry Press. Lattoral Fauna of 
Great Britam—Dr. N. B. Eales. The Britash Islands and 
their Vegetation—Prof. A. G. Tansley. 

OnarMan & Harr, Lro. Science of Animal Life—Prof. 
A. W. Lmdsey. 

Purse Davins, Lro. Half-Breed: the Story of Grey 
Owl—Lovas Dickson. . 

Gnora G. Hannar & Oo., Lro. Animal Adventures 
of the Famous Naturaliste—H. Pilcher. Mathematioal 
Biology—Prof. V. A. Kostitxin. 

W. Hanmann, Lro. A Higher School Certificate 
Biology—W. F. Wheeler. 

Hoppas & Sroucnton, Lro. Earth’s Green Mantle— 
Prof. 8. Mangham. 

Harnser Jams, Lro. Zoo Ways and Whys—T. H. 


18. 
ere PuntisHioa Co., Lro. The World of 
Insecta—Duncan and Pickwell. Experiments m Plant 
Phymology—Loomis and Shull. Quantitative Zoology— 
Smpn. end Roe. Birds—Pockwell. 
& Oo., LTD. Measurement and Chance in 
Bio. —L. H. D. Buxton. Adaptive Ooloration m 

i B. Cott. The Principles of Insect Phywio- 
logy—V. B. Wigglesworth. Paleozoic Fishes—J. A. May- 

mas. 

Oxrorp Univansiry Prass. Tissues of the Body— 
Prof. W. E. Le Gros Clark. The New Systematios—edited 
by Dr. Juban Hailey. Spore Di in Land Plants— 
Dr. O. T. Ingold. ə Private Life of the Oitixen : Your 
Brain, and its Sto R. J. AL . Essays in Philo- 
sophical Bidlogy—Prof. W. M. Wheeler. Bate—G. M. 


Pursam & Oo., Ltp. Field-Book of Fresh-Water Fishes 
—R. Schrenkeisen. 

Rourmapas & Kacan PauL. Patterns of Survival— 
J. H. Brapiay. Pond Life—A. MoOlay. British Oaddis 
Fhes (Tri }—-M. E. Mosely. 

CHARLAS NAR’S Soxs, Lto. North American B 
Game—Edited by A. Ely. A Practical Cat Book—Ida M. 
Mellen. ' 


Wasp, Loox & Co., Lro. British Flowering Plents— 
edited by A. K. Jackson. Keep an Aquarium—Dr. E. G. 
Boulenger. 


Chemistry 
G. Batt & Sous, Lrp. Young Chemists and Great 


Discoveries—Prof. J. Kendall. 
Bracks & Sow, Lro. The Nature of Crystals—A. G. 


Hatt, Lro. Chemical Constitution of 
Natural Fate—Prof. T. P. Hilditch. <A’ tions of the 
Rare Gases to Industry—Dr. J. T. Ran ‘ 

J. & A. Ororncmmn, Lro. The War Gases—Dr. M. 
Sarton, translated by L. W. Morrison. 

Qrosspy Loaxrwoop & Bon, LTD. Moro diffusion 
Analyms and Volumetrio Error—Prof, H. J. Conway. 

Victor Gottanax, Lro. Chemistry—B. W. Himo. 
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MoGnaw-How Pusumume Oo., Lr. Inorganic 
Synthesis. 
Mionnan & Oo., Lro. „Intermediate Chemical Caloula- 


J. H. Northrop. Nature of the Chemical Bond— f. L. 


Uxıvansrry or Loxpon Pamss, Lro. Fundamental 
Obhemiustry—H. Wilkins. 


Engi i 

EDWARD ABONDA & oo The 1989 Callendar Steam 
ae G. 8. Callender and Prof. 
A. ‘The Eri He Westone Diagram for 
Steam. 


Chee ae oO 


inas & Hoc, La. Theory and Design of Valve 
Oscillators—H. Thomas. A Practical Manual of 


Pac agh AE E. 


Chemicel H. Tongue. Sound Film - 
ne ann sear city Meters and Meter Testing 
—G. W. Stubb: Fundamental Theory of Arc Oon- 
verters—H. Essentials of Reinforced Concrete 


Design—R. F. B. Grundy 

ConstTas~toH & Oo., LTD. Influence Lines—Dr. D. 8. 
Stewart. 

Hoppas & Stoveurox, Lio. Elemen _ Principles 
of Automobile Engineering (2 vols.) —J. R. 

Hunst & Braoxwrr, Lro. The World of Winge—Sir 
Alliot Verdon-Roe. 

MoGraw-How Postma Co., Lro. Geology and 
Engmeermg—Legget. Applied Mathematios in ical 

and Read. 


Macortan & Oo., Lro. Properties and Strength of 
Materials—J. A. Cormack and E. R. Andrew. 
Marrnvsam & Oo., Lro. cg ae G. D. West. 


mobile Engin M. Platt. Machine 
Shop Paon D. Hilton. U: trioal Polyphase 

Neumann. Cathode Ray Oscillographs— 
J. H. Ro A. Cryer. 


Engineering 
Sontsxar’s Sows, Lro. March of the Iron 
Man—R. Burlingame. . 
Tæcmnoar Panes, Lop. ‘Practical Hints on Commercial 
aa . H. Robmson. Light m Daily Life— 


Geography and Travel 


B. T. Baveronp, Lro. ‘Face of Britain” Series (Kast 
‘Doreen Wallace. The Lowlands of Scotland— 

G. tt-Moncrieff. South Country—R. Wyndham). The 
English Oountryside—various contributors. The Land of 
France—R. Dutton and Lord Holden. The Face of 


Beypt—R. Fedden. 
UNIVERSITY Paess. Tho Draining of the 


Fenland—Dr. H. O. rigs Ss 
Cassar & Co., LTD and Lamas—M. Pallis. 


W. & R. Coawumns, Lro. Ukraine and its People— 
H P. Vowles. 

M. Darr & Sons, Lro. Modem Sweden—Cicely 
Hamilton. Catalan Franoe—B. Collier. 


Shropshire—J. Piper. 
Guornas G. Hannar & Co., Lro. The South of England 
—R. Wild. The Charm of Belgium—B. Lunn. Con 
of the North—Dr. L. Segal. North Americoa—K. G. 
rong The Beautiful Britain you do not know—T. 
W. Harre & Sons, Lr. eects the 


Mayas sas AE bore oe W. Finn and A. J. wW. Hull. 


Geography (2) Europe—Dr. 
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Hoppe & Srovuerron, Lro. Arabian Waterse—A. 
Villiers. New Land—D. Haig-Thomas. Elles- 
ion Book—R. Bentham. Journey into 


Muwrnums & Co., Lro. Sheba's Deughters—H. 8t. J. B. 
The Naked Nagas—Dr. O. von F. Hannendorf. 
Tho- Guide to the West Indios—8r Algernon 
Aspinall. Baltio Corner—Ronald Seth. A Wayfarer in 
Yugoslavia—L. F. Edwards. 
Semtex, Sanvi & Co., Lro. The Countryman’s 
d—J. O. Moore. 
Wivensiry oF Lowponw Pruss, Lro. hy of 
Leicesterahire—Dr. P. W. A Systematic Regional 
. F. Unsteed. 


Geology, Geophysics and Seismology 

D. Apriaton-Camtuny Oo., Ixo. Practical Seumology 
and Seismic i L. Don Leet. 

Hoppa & StougutTom, Lro. The Nature and Origin 
of Coal and Coal Seams—Dr. A. Raistrick and Dr. C 
Marshall. 

MoGraw-HurL Pusuissnie Oo., Lro. tive List 
of tho New Minerals—Hnglish. Terrestrial tiam 


and Wenning: Internal Constitution of the 
logy—Lobeck. Source 

Book in Geol and Mason. 
Macumian & Co., Lro. Introduction to Geology— 


Dr. E. B. Bailey and Dr. J. Weir. 


Tuomas Munspy & Oo. Geolo London and South- 
East —Q. M. Davies. tary Leen. 
—H. B. Geology of China—Prof. ET, 8. Lee 

Mathematics 
CAxBRDOrE UnNivensrry Prass. Elements of the 


Topology of Plane Seta of Pomts—M. A. H. Newman. 
‘pins & Lro. Mathematics applied to 
Electrical En Prof. A. G. Warren. Introduction 
to Modern Stati Methods—P. R. Rider. , 
MoGaaw-Hui Pusumeme Co., Lro. Analytic Geo- 
eg Daa orris, Max and Broun. Caloculus—Morris, Max 
Higher Mathematics with ASD Porno, to 
Seience and 


Synthetic Projective 

Ottvan & Born, Lro. Univerm amatio Texts 
ee of Ordinary Differential ations—Dr. O. E. 
Ince. —Dr. R. P. Gillespie. Determinants and 
rin . A. C. Aitken. Vector Methods—Dr. D. E. 
Rutherford. Elementary Algebra—Prof. H. W. Turnball. 
Statistical Mathemstics—Dr. A. O. Aitken. 

Oxronp Univensrry Prass. Concepts of the Oalcalas— 
C. B. Boyer. Bibliography of Mathematical Warka. pub- 
lished in North Americe to 1850—L. O. 


P e Groups—L. Pontrjagin ees ay ee 


Ben Tai r te Boner TAB: Introduction to the 
Theory and: Vee of tho an L. Green. 
H. F. & G. Wrrusasy, Lp L T. Witharby, P- O: R 
3irds of the 
Maley Ponreuia (col a) cit N. Ghasen, 
Medicine 

H. K. Laws & Co., Lro. Causation of Cancer—Dr. 
A. E. Blackburran. Diet and Il-Health on the Gold 
Coast—Dr. F. M. Purcell. Distherapy—W. Beeumont. 

E. & S. Lrvixesrowm. Pathological Histology—Dr. 


R. F. Ogilvie. 
Maocmiitas & Oo., Lrp. Tho Danding Cfa Nation 


Dr. L. B. Chenoweth and Dr. W. Machle. 
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Miscellany 

semL & Oo., Lr. Living -Thoughta Library 
{Pascal—F. Mauriac. Freud—Marie Bonaparte), Claude 
Pamard Pt heat Or. J. M. D. Olsted. 

& Srotrmewoops, Lro. Railways, Roads and 

the a Publio ae Charlies Stuart-Willams and E€. Short. 

Fiam & Fanan, Lro. Haldane, 1915-1928—Major- 
General Sir Frederick Maurice. A: tions and Haunted 
Houses: A Survey of Evide Ernest’ Bennett. 

Vicron GoLLaĒNo, Lro. Á P ’s History of Cultare 
—J. Lmdsay. Maas Observation (4 vols.}—1'. Harrisson 
and collaborators. , Eugenics and Social Pro- 
gress—H. O. Bibby. 

ee Hannar & Oo., Lro. March of Science— 


a EN Lro. General Science for Schools— 


Dr. F. Sherwood Taylor. 
Hopo & Srovarton, Lro. Edward Whymper—F. 
Smythe. Columbus—-Don 8. Madariaga. The 
Universe and God—Dr. R. E. D. Clark. Life m Other 
Worlds—Dr. H. cer Jones. 

MoGaaw-Hirt e Oo., Lro. German-English 
Science Dictionary—De Vries. 

Oxronp Untvmnsrry Pamss. Organisation of Technical 
Schools—A. R. Richardson. 


Unrvanstry Panes or Livanroon, Lro. The Life and 
Work of John Joseph Fahie—E. 8. Whitehead. 


Meteorology l 


OAMBaRIDGA Univanerry Preas. Physical and Dynam- 
ical Metearolo Prof. D. Brunt. The Drama of Weather 
—fir Napier wW. 

Counrey Loa, Lro. England's Water Problem— 
H. Spence-Sales and J. Bland. 

Fanaen & Fanm, Lro. Weather in the Makng— 
Dorothy Fisk. 


Philosophy and Psychology 


D. Aprieron-CunTuBy Co., Ixo. Behaviour of 
Organisms—B. F. Skinner. Introduction to Methods in 
tal Peychology—-M. A. Tinker and K. H. Baker. 
ABIR AWD Fanm, Lro. The Philosophy of Psychology 
—Prof. J. Macmurray. 
HoaantH Press. Moses—Prof. 8. Freud. Supersti- 
tion and Society—Dr. B. Money- Eyde: 
JanRRoLDA, Lap. The Meanmg o ie knee la — 
Dr. M. W. Peck. Motives of Conduct in Ohildren—Dr. 
Aloe Hutchinson. 


Ivor Nionotsow & Warson, LTD. The New Psychology 
—R. 8. G. MoLellan. 

Oxrorp Univansiry Prees. Foundations of Hthice— 
Sir W. David Ross. Opera hactenus inedita 
Baconi (Faso. 15. Summa Grammatica. Sumule - 
tices i Robert Steele and others. poser ve 
Development and Social Control in Terms of Constitu- 
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tuon and Oulture—Ira Wile. Reason and Intuition—Prof. 
Dorothy M. Emmet). Hume's 


y in his Work, “A Treetise of Human 
Nature”, a his Haare V Krups ere 
Federspiel). Knowledge of the Individual—Prof. G 


de Burgh. Kantian of Space—O. B. Garnett, 
jun. Time-Budgets of Human Behaviour—P. A. Sorokin 
and O. Q. Berger. Crime and the Man-—Prof. E. A. 
Hooton. . 

Rouruepan & Kuaan PauL. Philosophy and Language 
—F. Waismann. Conscious Orientation—Dr. J. H. Van 
der Hoop. i 

Umtvanstry or Lompon Paes, Lo. Factorial 
Analyms of Human Ability—Prof. G. Thomson. 


Broglie. 
‘Braoa & Som, Lev. The Wave Nature of Electrons— 
G. K. T. Conn. > 
Cimermana UnrvansirY Press. The Fundamentals of 
Electro- i Prof. E. G. Calwick. Modern 
etism—Prof. L. F. Bates. 
NSARE & Oo., Lro. A Nysie of To-day—J. A. 
Clark, F. R. Gorton and F. W. Sears 
W. Haorewane, Lro. Practical Poss car a 
Physics—W. F. F. Shoarcroft and J. H. A 
MoGsaaw-How Pustmame Oo., LTD. 
Dynamic Electricity—Smythe. 
Mionnan & Co., Lro. A Textbook of Heat—Prof. 
H. 8. Allen and R. 8. Maxwell. Theory and Practice of 
Electron Drffraction—Prof. G. P. Thomson and Dr. W. 
Cochrane 


io and 


Mwraven & Co., Lrp. Theoretical Physios (8)}—Prof. 
W. Wilson. 

Oxrosp Umivmrstrry Press. Electricity To-day— 
T. B. Vinyoomb. 

ROUTLEDGE & Kuaan PauL. The Story of Radium— 
J. Langdon-Davies. 


Physiology 
JonatHaRN Carm, Lro. The Einglishman’s Food—Prof. 
J. O. Drammond. 
Oxronp Ustvmnstry Praes. Animal Physiology— 
W. B. Yapp. 


Technology 
Evwasp ARNOLD & Co. Metallurgy for Engıneere— 


E. O. Rollason. 

CHAPMAN & HAL, Lop. : Salence and Practice 
(Vol. 2}—H. Lloyd Hind. Non-Ferrous Foundry Practice 
—J. Laing and R. T. Rolfe. Carburation and Oarburettors 
in Theory and Practice—C. H. Fisher. Pho y by 
Infra-Red—Dr. W. Clark. Colour and Oolour 
duction (Vol. 1: Colour. VoL 2: Oolour Reprodustion}— 
Se aad Dr. ae a ah 

Crossy Locxwoop & Sox, . Gas Producer’s Hand- 
book—D. R. G. Crawford. 

W. Harrar & Sons, Lro. Proceedings of the Rubber 
Technology Conferende, 1938—edited by T. R. Dawson 
and J. R. Scott. 

Hopvpsre & SrougHerom, Lro. Fundamental Science 
for Buildin 


F. W. Robins. Scientific Aspects of Artiste’ and Decor- 
ators’ Materialh—R. 8. Morrell. 

TaonstoaL Phesgs Lro. Elements of Sheet-metal 
Work—W. Cookson and A. Bold. 
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St. Andrews ; Dr. C. A. Beevers, Chemistry Depart- 
ment, University of Edinburgh; Dr. Amulyaratan 
Chakravarti, B. I. Research Laboratories, Oaloutta ; 
Mr. James Davidson, treasurer, Carnegie Trust for 
the Universities of Sootland, Edinburgh; Prof. 
Francis Davies, Department of Anatomy, University 
of Sheffield ; Victor A. Eyles, senior geologist, H.M. 
Geological Survey (Scotland), Edinburgh; Ian 
Fraser, consultant surgeon, Belfast; Mr. 
Galloway, master of the Merchant 
Company, Edinburgh ; Prof. Birendra Nath Ghosh, 
Department of Pharmadology, Oarmichael Medical 
College, Calcutta; Prof. W. M. H. Greaves, 
Astronomer Royal for Scotland, Edinburgh; W. R. 
Hall, manager, Union Bank of Sootland (Head Office), 
Edinburgh ; Dr. W. F. Harper, reader in anatomy, 
University of London, Department of Anatomy, 
London Hospital. Medioal College; N. M. Johnson, 


line ; 
Younger and Co., and of Scottish . Brewers, Ltd., 
Edinburgh ; Mr. O. E. Lucas, officer-in-charge, Uni- 
versity College, Hull, Oceanographical Laboratory, 
Leith; Dr. J. W. Macfarlane, designer of electrical 
machinery and superintendent, Research and Special- 
purpose Design, Glasgow; J. I. G. MacGregor, 
assistant engineer (Scottiah area), London and North 
Eastern Railway Co., Edinburgh; Dr. J. M. Mao- 
kintogh, chief medical officer, Department of Health 
for Scotland, Edinburgh; Prof. J. W. MoNee, 
Department of Practice of Medicme, University of 
Glasgow; William Mair, man chemist 
(retired), Edinburgh ; Prof. D. O. Matheson, Depart- 
ment of Pathology, Bacteriology and Meat Inspection, 
Royal (Dick) Veterinary College, Edinburgh ; Licut.- 
Ool. J. B. de W. Molony, I.M.8. (retired), Edinburgh ; 
A. C. Murray, manager and actuary, Scottish Equit- 
able Life Assurance Society, Edinburgh; W. D. 
Oliphant, technical officer, Air Ministry, Bawdsey 
Manor Research Station, Woodbridge, Suffolk; Sir 
Arthur ‘Olver, principal, Royal (Dick) Veterinary 
College, Edinburgh; W. A. Sinclair, lecturer in 
philosophy, University of Edinburgh ; Dr. Bernard 
Halley Stewart, president, Halley Stewart Trust, 
London; Prof. G. M. Wishart, Department of 
Physiological Chemistry, University of Glasgow ; Sir 
Harold Edgar Yarrow, chairman of Yarrow and Co., 
Ltd., shipbuilders, etc., Glasgow. 
Announcements 

Peor. F. G. Domwwan, emeritus professor of 
chemistry in the University of London, has been 
elected an honorary member of the Société Philo- 
mathique of Paris. This Society was founded in 
1788. 


Tue following have been elected honorary members 
of the Royal Metecrological Society : Jules Jaumotte, 
director of the Royal Meteorological Institute of 
Belgium, Uocle, near Brussels; Prof. Carl-Gustaf 
Rossby, professor-in-charge of the Meteorological 

t, Massachusetts Institute of Technology ; 
Philippe Wehrlé, director of the National Meteoro- 
logical Office of France. 


NATURE 


431 


Taa Hillebrand Prize for 1938 of the Chemical 
Society of Washington has been awarded to Raleigh 
Gilchrist and Edward Wichers, of the U.S. National 
Bureau of Standards, for their paper entitled “A 
New System of Analytical Chemistry for the Platinum 

Metals,” presented before the Ninth International 
Cangre of Pare and Applid Chominey at Madrid. 


Pror. Eaow Brrran vox Scnwsipiar, hitherto 
general secretary, has been made vice-president of , 
the Vienna Academy of Sciences, and Prof. Ernst 
Spaeth has succeeded him as general secretary. 


A CHAIM of aerology has recently been instituted 
in the University of Rome and to it will be attached 
a laboratory for studies and researches in serology. 
The first occupant of the chair is Prof. Filippo Eredia, 
whose address is Istituto di Aerologia, Via Emilo 


de’ Cavalieri, 7 Rome, 106. 


De. Barwanp H. Kwtext, lecturer in roadmaking 
in the College of Estate Management, London, has 
been recently appointed senior research assistant in 
highway engineering in the University of the Wit- 
watersrand, Johannesburg. 


EN ET A haa asoentiy Roar suisse ty ust 
of the University of Bristol botanic garden for build- 
ing purposes by the provision of another site on the 
Royal Fort estate. The new garden will be known 
as the Hiatt Baker Botanic Garden. 


. THs centenary meeting of the Royal Microscopical 
Society will be held on October 25-26. Further 
a WI A la o e r a 


Royal Microscopical Socièty. 


Tas next meeting of the International Society of 
Oosmobiology will be held during April 9-11 at 
Mentone. Further information canbe obtained from 
the general. secretary, ‘Dr. Maurice pears 24 rue 
Verdi, Nice. 3 


Tua Netherlands Congress of Natural Sciences and 
Medicine will be held at Nymwegen on April 11-18 
under- the presidency of Prof. G. Holst. Further 
information oan be obtained from the general 
secretary, Dr. D. Oollmgh, Regentesselaan, 2, 
Bussum. 


Tra eighteenth International Oongreas of Agri- 
culture will be held in Dresden during June 6-12, 
when the following subjecta, among others, will be 
discussed : agronomy, crop production, disease, eto. ; 
vines, fruits and special crops; agricultural in- 
dustries ; agricultural research. Further information 
can be obtained from the general secretary, Dr. F. 
Bohn, Hafenpletx 4, Berlin, 8.W.11. 


A Param of £20 and a diploma are awarded annually 
by the Royal Asiatic Society for an essay, the object 
being to encourage interest in the history and 
civilizations of the East among'non-Asiatics. It is 
confined to members of certain universities. Further 
information concerning subjects for 1989 can be 
obtained from the Secretary, Royal Asiatic Society, 
74 Grosvenor Street, London, W.1. 


NATURE 


MARCH 11, 1939, vor. 143 


Letters to the Editor 
The Edvor does hold. ‘for opi his 
tor > not himself responsible fi Opin ions Spree «PY correspondents. 


He cannot undertake to return, or to 


the writers of, rejected manuscripts 


intended for this or any other part of Narunn. No notice is taken of anonymous communications. 
Norns ON POINTS IN BOMM OF THIB WENK’S LETTERS APPHAR ON P. 488. 


COoRRESPONDHNTS ARH INVITHD TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNICATIONS. 


The ‘Failure’ of Gaga Theory at Short Ranges 
and High Energies 

In Dr. Bhabha’s letter in Naroan of February 18, 
reference is made to a breakdown of quantum-theory 
at high energies and short mtervals. This seems to 
be widely interpreted as setting a limit to the validity 
of our present physical conceptians. Some indeed 
would associate it with a fundamental discontinuity 
of structure of and time. I have no occasion 
to oriticize Dr. Bhabha’s letter which, so far as it 
Coe oppe to Ly mare cxtrene lerrotan on 

I venture to suggest that an mnnecessary mystery 
is being made of what is really an elementary poinb 
of relativity theory. In short, we know why the 
present, theory has got into djffoulties, and we know 
what must be taken into account if it is to get out of 

Relativity theory begins with a denial of absolute 
motion. Every observed velocity dz/dt is a relative 
velocity of two physical objects. Likewise the ‘a’ of 
which velocity is the time-derivative is a relative 
displacement of two physical objects. Both objecta 
are connected with the space-time frame in the way 

inted out by Heisenberg ; namely, they are not 
ocatable as points (or, in four dimensions, world- 
lines) but have an uncertainty of position and 
momentum, 

Usually dz/d¢ and w are 
objecta (here called the object iole), the other 
bemg regarded as a reference . In precise 
formule, the reference body must evidently be a 
Reign The reference particle is then the physical 

from which the observable co-ordinate œ of 
the object pastisis aeiy Current quantum 
theory has the pre-relativity mistake of 
paying insufficient attention to the definition of the 
physical reference aei Ta to which its exact formuls 
are intended to It enunciates formule in- 
volving v and 9/ðx 
deviation (uncertainty) of position and momentum 
of the origin from which æ is measured. Clearly, the 
formule cannot be true for an arbitrary standard 
deviation ; if true at all, they must hold for a par- 
tioular standard deviation of position © which ought 
to have been specifled. Since there is no explicit 
reference, the actual value of « must be implicit in 
the empirical constanta (such as h/mo) of the quantum 
formule. 

When two object particles with co-ordinates 2, and 
2, are considered, the displacement E, of one relative 
to the other is observable independently of any 

igi Coe eee eee 

‘2’ in our second This must not 

be confused with the co-ordinate difference E =a2,—,, 

which introduces twice over the ssa of the 

Poy ee cnet tte yeh i an e ao ee 
o have (in the notation of the theory of errors) 


E = E, 4 v2. 


to one of the 


fie a Gaia ta aosaty the Genie 


The failure of current theary is due especially to its 
omission to distinguigh the two observables E and £,. 

The physical origin has uncertainty both of positibn 
and momentum ; for if either were zero the other 
would be infinite, and the physical origin would not 
approximate to a geometrical origin with a definite ` 
world-line. An energy m,c* corresponding to the 
mean square of the uncertain momentum is therefore 
associated with the origin: Except m two-body 
problems (in which one. object particle is used as 
physical origin for the other) the practice is to treat 
all the object particles ; the physical 
origin must then be an additional virtual particle, 
that is, a particle inserted in the system as part of 
the apparatus of measurement, but not counted, 
among the object particles, and only taken into 
account as representing the disturbance of the system 
which the carrying out of a measurement implies. © 
The energy m,0* belongs to the physical origin oon- 
templated as a virtual particle, and gives it a proper 
mass m,. In order that quantum equations may be 
definite, the uncertainty constanta c and m, of the 
physioni origin mnst have standard values, 

en Peo who have neglected the un- 

ee the origin will find that their equations 
break down at distances of order e. Nothing has 
gone wrong with space ; it is the theorists who have 
failed to apply their own principles in relating the 
observable physical system to space. To state their 
failure summarily: there are two recognized. prin- 
ciples of observability, namely, the quantum principle 
that an observable object has an uncertainty relation 
to the geometrical space-time frame, and the rela-. 
tivity principle that an observable quanitiy relates 
to two observable objecta. Current theory recognizes 
these prin oles separately but not in combination ; 
and in with oo-ordinates and momenta it 
pays attention only to the uncertainty at the object- 
particle end of the relation. 

The remedy is obvious. I do not say that the 

lication of the remedy is an easy matter; but, 
if fin dloadly tha thing Tonk worthy doiag, that will 
not deter anyone. An astronomer, unable to solve 
his own ‘problem of three bodies’, can only edmire 
the success with which physicists tackle the more 
numerous closely interacting particlea of the nucleus. 
But I think the advance would not be leas rapid or 
formule. My own work! (chiefly concerned with the 
momentum uncertainty m,) has been confined to 
extra-nuclear problems; no insuperable difficulty 
has appeared, though progreas has not been easy. 

I turn now to the actual values of « and mẹ. A 
geometrical frame of space-time is not a pbysital 
Teference system, since ita exactitude is incompatible 
with observability. (To assign infinite mass to the 
frame, so as to make both its position and velodty 
exact, would introduce infinite curvature, and defeat 
ita use in a different way.) We turn it into a physical 
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frame by associating with it uncertainty constante, 
namely, a particular length e and a particular mass 
m,. (In mathematical treatment we should assign 
to the frame a wave function describing a probability 
distribution co: to these constants.) These 
‘put the scalo into’ physical and all other 
nebarel Teng ths, end risases will stand- ina definite 
numerical ratio to them. Since 
we observe only relative soale, 
the arbitrariness of the initial 
choice of « and m, is eliminated. 
From extra-nuclear investiga- — 
tions I have found that m, is 4 
10/186 of the mass of a hydrogen 
atom; and e, which is very $ 
related to certain 
simply s bes ee 
peal has the value 1:10 x F 
10-4 am. (For technical reasons, @ 
the constant more usually given 3 
is by = 2e = 2-20 x 10°" om.) 
That the virtual particle of 
mass m, originally studied im 
extra-nuclear theory, is the par- 
ticle now used in nuclear theory 
under the name of ‘mesotron’, 
or ‘meson’, admita, I think, of no 
doubt. But whether the usual 
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tures for a film 1-2 x 10~ om. in thickness. 
The right-hand scele gives the values 
of Hy/H., where Hy is critical field for the film and 
H, is critical field for bulk mercury. To give an idea 
of the of the resulta, values for successive 
films are plotted with different symbols. Values are ` 
included for films deposited at various temperatures 





1 1 ———__ 





assumption is correct, that nu- 16 20 


clear mesotrons are the same as 

the actual mesotrons observed 

in @ Wilson chamber, I have no 

means of judging. Since m, and PETE I tots 
optional which we treat as the more fundamental ; but 
I would point out that to proceed via the mesotron 
mas is a roundabout way of getting at the range of 
nuclear forces, since the range is an immediate mani- 
festation of the uncertainty of position of the origin. 
The nuclear force between two protons comes fram an 
energy -singularity oocurring ne ee ay 00- 
incide—a eink which (in uniform di ution) just 
campensates the Coulomb energy occurring when they 
do not comcide. The condition of comcidence § = 0 
gives É, = + €4/2, which (for the calculated value 
of c) agrees exactly with the range of force found by 
Breit, Condon and Present in their discussion of the 
scattering of protons. 

A. S. EDDINGTON. 


* Radington, “Relativity Theory of Protons and Blsotrone”, Chapters 
Eiai Pow aide) eds, he deal ase ben. 


Variation of Field Penetration with Temperature 
in a Superconductor 

Wau have recently com iene an investigation of 
the magnetic threahold flelds for thin superconducting 
films of mercury. The extended magnetic transition 
curves described in a previous communication’ have 
been removed by i of film a 
eralar dick wih cubed oa a potential 
leads. Tn thin way, afite dup to the ditiashing 
Sy oe eee anes er a Ep Ate 


“Fig 1 gives an ozample of tho rool obtained. 
band soale of ordinates gives the values in 
gauss of the critical fleld at half-height at different 


25 30 3-5 40 45 
Temperature (degrees abs.) 
i Fig. 1. 


and afterwards annealed to different degrees. The 
agreement shows that we are here dealing with a 
true size-effect independent of structure. 

It can be seen that the field-ratio Hy/H, rises very 
steeply ‘in the ‘hood of the transition tem 
porediire and that it seama Likely to approagh infinity 
at that pomt. Unfortunately, there is no complete 
theory of the threshold fields for superconductors 
of amall dimensions, but it is generally accepted that 
the critical field will increase rapidity when the oon- 
ductor becomes comparable in thickness with the 
depth .of the field penetration. We conciude from 
our experimental results that the field penetration 
is not constant, but that it increases rapidly near 
the transition point and may even become infinite 
there. 

In default of an explicit formula, we may assume 


i= Ae) 

H, NT)? 

where d is the thickness of the film and X(T) is a 
parameter (of the dimensions of a length) which 
defines the field distribution inside the super- 
conductor. 

If we now take two films of thicknesses d, and d 
and find two temperatures T, and T at which the 
values of H/H, are the same, we have: 


de d AT) a 

ME) ~ AY OF T ay 
In this way, from a series of experimental curves 
fade elvan rngh a e A te Gat 
have built up a rough curve giving the relative values 
of A(T) at erent temperatures. Fig. 2 shows a 
curve so obtained. Ordinaies are ratios of field 
penetration at any temperature to field penetration 
at 2-5°K. With one or two doubtful exceptions the 
points fit on a smooth curve. 
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If we accept a theory of the London’! type, this 
result can be most aimply explained by assuming 
that the number of electrons. e for super- 
conductivity is amall or zero at the transition point 
and increases rapidly as the temperature is lowered. 
- A similar suggestion was advanced by Gorter and 
Casimir? some years ago to account for the specific 
heat anomaly at the transition point. . 





Ténpestira (dino abs.) 


Rig. 2. 
O, APPLEYanD, Baisrow AND LONDON. 
x, SHOmNBERG's RESULTS. (See letter below.) 


The absolute magnitude of the fleld penetration 
can be estimated by making certain reasonable 


thermod. assumptions. With an exponential 
type of fleld-distribution, we obtain the relationship 
Hy A 
= ] 
Boota 


r 


for very thick films. 

Our resulta are in agreement with this expression 
and gi a value ìà = 1'2 + 0:1 x 10% com. at 
2-5° K., which is of the same order as the rough 
estimate made by Pontius‘ using thin wires of lead. 

E. T. 8. APPLEYARD. 


J. R. Bristow. 
H. Lowpow. 
Royal Society Mond Laboratory, 
Cambridge, J 
and g 
Wills Physicel Laboratory, 
Bristol. - 
Feb. 6. 


1 Apployard and Missner, Narura, 148, 474 (1938). 

* London, F. and H., Pree. Hey. See. A, 149, 71 (1035). 
s Gorter and Omatmir, Page. S., 8, 065 (1934). 
‘Pontius, Pki. Mag., M, 787 (1087). 
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Superconducting Colloidal Mercury 

THE magnetic properties of some colloidal moroury ' 
preparationa have been investigated by a ballistic 
method, and provide direct evidence for the existence 
of a amall tion depth of a magnetic fleld into 
a ctor, and for a temperature dependence ` 
Of the peuseaticn GP ihe aims Und ai obeeved oy 
Appleyard, Bristow and London. From the initial 


slope of the magnetization curve, the magnetic 
ihe 


A/He 





2 8 
Temperature (degrees abs.) 
Fig. 1. 

moment per unit field per unit volume of (x) 
can be ced for the small spherical particles of 
the colloid, and this was found to be appreciably 
smaller numerically than the value y, = — $n for a 
large sphere (in which the penetration of the magnetic 
fleld is relatively negligible), and to decrease with 
increasing temperature towards the transition tem- 
perature (4:17° K.). This is illustrated m Fig. 1, 


4 4-17 


0-005 


0 004 


0 008 


0 002 


0 001 





3 
Temperature (degrees abs.) 
Fig. 2. 


- which shows the temperature variation of y/y, for 


a colloid of mercury im gelatine {average particle 
diameter of order 10-‘ om.). From the magnetization 
curves, the critical field A was also obtained, as the 
field at which the magnetization disa; and 
‘as in the case of thin wires" and thin filme’, h was 
larger than the bulk critical flald Hs ; the tampera- 
ture dependence of 4/H, is shown in Fig. 1, 
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The fact that x/y, is leas than 1 can be immediately 
interpreted as due to a penetration of the magnetic 
field mto the particles, to a depth comparable to the 
particle size, while the fact that y/y, decreases with 
mereasing temperature must mean that this pene- 
tration increases. It will be seen that h/H, increases 
just in the region where X/x, is decreasing, thus con- 

the inference of Appleyard, Bristow and 
London! that this increase is associated with an 
increasing penetration depth. Similar resulte were 


obtained with an emulsion of mercury in chalk, but. 


the effecta were leas pronounced owing to the larger 
average particle size. 
Measurements were also made with a oolloid of 
mercury in albumen in which the particle size was 
about ten times smaller than for the gelatine colloid, 
and the values of y/y, were now extremely small 
(Fig. 2), showing that the penetration of fleld 
was almost complete. The critical fields, however, 


‘were B0 that they could not be reached with 
the largest fleld used (900 gauss) even at the highest 
temperature. 


If the law of ‘falling-off of magnetic field into the 
surface of a superconductor is known, the value of 
XX can be calculated as a function of r/à, where r 
is radius of the sphere, and 4 the penetration depth. 
The London theory‘ assumes the law to be according 
to the differential equation Y H = HM’, and with 
this assumption it has been shown’ that 


tze = 1 — 8(2) ooth € + 84, (1) 
which for r' 1 reduces to 
he = rs r'e. (2) 


this formula, we have calculated A/às.s 
as & function of temperature for the albumen colloid, 
and as can be seen from Fig. 2 of Appleyard, Bristow 
and London’s note, the results agree quite well with 
those from the thin mercury films, suggesting that 
equation (2) is of the correct form. At present only 
the order of magnitude of the average value of r* 1s 
known, so the absolute value of Ay. cannot be given 
exactly ; it agrees, however, in order of magnitude 
with the thin film estimate. It will be noticed that 
close to the transition point, Te X/Xo decreases linearly 
with 7, — T, which means that the penetration 
sa tay becomes infinite at (Te — Ty. 
the case of the larger particles, as in the gelatine 
colloid and the chalk emulsion, the London assump- 
tion cannot be tested exactly, smce the lack of uni- 
formity of particle size complicates the application 
of equation (1); this complication does not arise in 
the case af particles so small that equation (2) can 
be used. It is hoped to overcome this difficulty by 
working with a more uniform preparation of known 
In conclusion, it is a pleasure to thank Mr. R. T. M. 
Haines, of British Colloids, Ltd., for preparing the 
colloids used in these experiments 


D. SHOHNBERG. 
Royal Society Mond Laboratory, 
Cambridge. 
Feb. 6 
1 Appleyard, Bristow and London, see letter above. 
1 Pontius, Piil Mag., aje 787 (1937). 


" Shainikov, NATORI, 148, 74 (1038); Appleyard and wener 
Narunn, 14%, 474 (1038). ia R á 


‘ London, F. and H., Pros, Roy. Soc, A, 149, 71 (1085). 
i ene 8, 450 (1036). von Laue, dan. Phys, 3A, 
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Atomic Nuclei in Primary Cosmic Radiation 

It is generally assumed that the mesotrons in 
coamic radiation are produced by primary electrons 
in the upper atmosphere, but there seams as yet not 
to be any direct evidence for such a process. On tho 
contrary, experiments by Jdnossy! indicate that 
electrons cannot produce mesotrons with a prob- 
ability sufficient to eocount for the intensity of the 
mesotronic component. 

According to a recent theory of the origin of the 
cosmic rays*, these are likely to constitute a more or 
leas fair sample of the charged particles in the neigh- 
bourhood of the stars (especially the double stars). 
This means that the primary cosmic radiation is 
likely to contain electrons but also a considerable 
fraction of atomic nuclei with very high energies. 

The number of protons or other nuclei observed 
at sea-level is, however, very small. This might be 
accounted for by the assumption that incident high 
energy nucle are strongly absorbed when collidmg 
with nuclei m the atmosphere. Such an absorption 
could be due to ẹ@ nuclear correspondence to the 
Bremsstrahlung?, which would imply that it is accom- 
panied by the emission of mesotrons. This would 
explain the origin of the mesotrons in cosmic radiation 
at the same time. Processes of this kind must be 
accompanied by nuclear explosions of the kind 
observed especially at high altitudes. As the fre- 
quency of the explosions increases extremely rapidly 
with the altitude, it is improbable that they 
are caused by the mesotronic or electronic com- 
ponents. 

In order to fit observations, the nuclear absorption 
cross-sections in air must be at least ~ 2 x 105 am.? 
which at the energies concerned corresponds to 
1-4 x 10-" om." in hydrogen. For the latter, Euler 
and Heisenberg? give as a preliminary theoretical 


value ~ 10-™* om.?. 
Hannes ALFVÉN. 


Forakningsinstitutet for Fysik, 
ae 
Feb. 6. 


1 Jdnomy, L., Pros. Camd. Phil. Soo., 34, 614 (1088), 
FATA EE, Z. Pkys., 107, 570 (1987); Oompare Phys. Res., 54, 97 


* Huler, H., and Heisenberg, W., Erg. d. ar. Naturw , 17, 30 (1088). 


Bursting of Glass Tubes by Thixotropic Pastes 


Is a test for the liquid absorption of light powders, 
water is gredually added to the powder ın a hard- 
glass thick-walled test-tube fitted with a rubber bung. 
This is shaken between additions by giving soveral 
succesatve brisk taps each with the closed and tho 
stoppered ends downwards on to a rubber pad until 
& paste is produced which flows out under certain 
standard conditions. The tubes, of 155 mm. length 
and 22 mm. bore, are about half full at the com- 
pletion of the teat. 

Occasionally, while tapping the tube stoppor 
downwards, the end of the tube bursts outwards and 
the mam bulk of the paste is violently thrown a 
considerable distance as a single blob. The 
are strongly thixotropic (false-bodied) and the 
ing occurs at the stage when the paste appears faite 
fluid during shaking but seta rapidly and ail at 
flow out. i. OA these occasions the operator is not 
sensible of having used excessive force; indeed, 
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there is a feeling of surprise that such an effect should 
be produced by a relatively light action. It is sig- 
nificant also that during tapping a sharp click, 
resembling the impect of a column of mercury on 
the end of an evacuated tube, is sometimes heard. 
This is especially notided when the paste is shaken 
down to one end and the tube then inverted and 
tapped with this end uppermost. This sound cannot 
be produced with water only in the tube, neither 
is it possible using reasonable force to burst such & 
tube containing water. 

A singular feature is that in the oases we have 
noticed the type of fracture is always the same and, 
as will be observed from the accompanying photo- 
graph of four tubes collected m 1938, has a sym- 
metrical character. The first three are Monax and 
the fourth, on the left, is of combustion quality hard 
glass. The similarity of fracture reflects the directional 
properties of the forces acting on the different occa- 
sions, and since the tubes are well annealed it is 
presumed that the axis of symmetry of the fractures 
is related to the plane in which the tube was moving 
when it burst. (A recent experiance suggesta that the 
two planes are at mght angles.) 





As & tentative explanation of the bursting, it 1s 
that the main body of the paste sets into 

a piston-like cylinder which slides easily in the tube 
because it is violently sheared at the surfaces where 
it becomes ftuid—a characteristic of thixotropic 
pestes. This piston slides downwards on impact and 
then, absorbing the energy of the blow, rapidly 
returns as a whole to the upper end. Since the pastes 
have very high yield values, the piston has consider- 
able strength and is presumably rigid enough to 
prevent air ‘blowing’ through it. Thus effectively all 
the air is confined to the lower end, leavmg a vacuum 
in the space, so that the pi on returning 
to this impacts violently without the cushionmg 
effect of the air film. Such an impact would be 
absorbed by the rubber bung, but the rigidity of the 
glass is such that bursting occurs when the closed 


end is ost. 

It would be interesting to design an impeoct 
apparatus to test our suggestion as to the importance 
of the type of paste and to measure the forces in- 
volved, but at the moment we have no time to pursus 
the matter further. 

G. W. CowpEayr. 
Munvyn L. SMITH. 


John and E. Sturge, Ltd., 
Birmingham, 15. 
Feb. 8. 
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Flavin Component of the Pyruvic Acid 
Oxidation System 

Evipanos for the earlier suggested! participation 
of a flavin compound in pyruvic acid oxidation by 
Bacterium Delbruckit has been obtained by a pro- 
cedure similar to that used by Warburg and Christian 
to remove the prosthetic group (flavin-adenin di- 
nucleotide) from amino-acid oxidase. Phosphate 
extracta derived from the lactic acid bacteria were 

tedly precipitated with 50 per cant ammonium 
A ES at pH 8 at 1-2°C. By this treatment a 
protein fraction was obtained, which on addition of 
thiamin (vitamin B,) Eyophesphat® only, did not 
catalyse pyruvic acid oxidation, but did go on addition 
of thiamin p hosphate together with flavin-adenin 
dinucleotide, kindly supplied to me by Prof. O. 
Warburg. 

In the followmg experiment, 1 ml. of protein 
solution, co nding with 0-1 gm. of dried bacteria, 
was shaken with air for 30 minutes at 87° in the 
presence of 0-1 mol. pyruvate : 


Fiavin-adenm dmunoelectide .. 20y — Wy 
Oxygen wed (ml)... TER. 5 2458 


In the light of our hypothesis that thiamin when 
acting as codehydrase is reduced reversibly’, it is 
not rising to find the insertion of a flavin com- 
Saa boirean the assumed a-dihydrothiazole and 
oxygen. We know from the work of Warburg, of 
Karrer and of v. Euler that compounds of this type 
(for example, the dihydropyridines) are not autoxi- 
dizable, but do easily reduce flavin, which in turn is 
autoxidizable. Also, it seems significant that in the 
animal cell the same flavin-adenin dinucleotide has 
been found‘# to be the prosthetic group of diaphorase* 
(coenzyme factor’), the carrier between pyridin 
coferments and cytochrome. i 

This work was supported by the Ella Sachs Plotz 
Foundation. 

FRITZ LIPMANN. 
Biological Institute, 
Carlsberg Foundation, 
. Copenhagen. 
Feb. 9. 
1 Lipmann, Enzymologia, 4, 65 (1037). 
1 Warburg and Christian, Biokem. Z., 898, 150 (1033). 
* Lipmann and Pertmann, J. Amer. Chem. Soc., 00, 2574 (1938). 
1 Straub, NATURE, 143, 77 (1088). 
* Straub, Corran and Green, NATURE, 143, 110 (1939). 
* Adler, Hule and Hellstrom, Sv. Vet. Akad. Ark. Kemi, 18, 1 (1987). 
1 Dewan and Green, Bieckem. J., 88, 626 (1038). 


Present Condition of a Twelve-Year Old Pure Strain 
of Carcinoma Cells in vitro 

On February 23, 1927, five small fragmenta of a 
mouse adenocarcinoma (Frankfurt strain of Ehrlich) 
were cultivated as hanging drop oultures!. With 
slight modifications, the oulture ‘medium used has 
remained practically the same throughout this period 
of twelve years. The medium used for cover-glass 
cultures consisted of one volume of a plasma mixture 
(equal parts of chick and rat plasms) and one volume 
of embryonic tissue juice of chick. For cultures in 
Carrel flasks, the solid medrum was composed of equal 
parts of dilute chick and rat plasma coagulated by a 
drop of embryonic tissue juice; the supernatant 
liquid phase, 0-5 0.0., consists of 20 per oent embryonic 
tissue juice (chick), 20 per cent rat serum and 60 per 
cent “Tyrode’ solution. A 
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Painted Skulls from Northern Australia 
D. F. Taowsox, who was recently engaged in” 
observing conditions among the aborigines of 
Northern Australia on behalf of the Federal Govern- 
ment, figures and describes in Man of January two 
painted skulls, which were obtained by him in north- 
east Amhem Land. The practioa, which is found 
Cope groups occupying the territory between 
tewart on the Arafura Sea and Blue Mud Bay 
Ga thé Gulf of Carpanterias w closely bound wo: with 
funerary customs and totemio beliefs. The material 
is transient as the pigment used is mixed with water, 
and the skulls, after being carried about by a relative, 
usually a woman, for a period of two or three years, 
are pulverized with pounding stones. Hence no 
record is left which might provide a key to further 
investigation. Great numbers of the painted designs 
are employed on ceremonial occasions, each group 
having an appropriate type for painting the bodies 
at initiation, after death, and later on the skulls, 
also on grey-bearded men and upon a man some- 
time after the conclusion of the fal ceremony at 
which he attains the status of full initiation to the 
totem group. Each group, sometimes bound together 
by so slender a thread that it can be understood only 
by study of mythology, owns distinctive patterns. 
The right to use these is vested in members of the 
only and guarded with the most intense 
jealousy, as it is bound up with the spiritual and 
social existence of the group. It is believed that the 
‘marks’ were present on the bodies of the ancestors, 
when they sank beneath the waters at the sacred 
places marked to-day by water holea, at which the 
totemic objects are kept, and to which they are 
returned at the close of the totemic ceremonies. 
These are also the places from which emerge the 
rae of the babies when they enter their mother 
T The significance of the designs is 
oliy t they are used in rites of aggregation. 
Hence the painting of the skull is in the nature of a 
benediction and a odnsecration. 


Statistics of Literary Style 
Ta science of statistics, origi y restricted to 
peoples of the State, bas long extended from 


demogry - and economics to biology and psycho- 
at it is rather surprising to find it applied to 
i Aha of literary style and disputed authorship. 
When the lication is made by such an authority 
as G. Udny Yule and published in Biometrika (30, 
368 ; 1938), it cannot be dismissed as a mere curiosity. 
What Mr. Yule has done is to make an analysis of 
the sentance-| of certain authors. Thus, for 
example, Bacan’s “Essays” contain three sentences 
containing 1-5 words, sixteen containing 6-10 words, 
forty-nine containing 11-15 words, . . . and so on. 
This forms a distribution, which can -be 
analysed by any of the usual statistical methods. Mr. 
Yule has selected the mean, median, upper and lower 
quartiles, interquartile range, and ninth decile. 
These numbers oqme out very differently for Bacon, 
Coleridge, Lamb, and Macaulay. Moreover, if the 
teste are applied to two fairly long extracts from the 
same author, on similar’ subject-matter, they give 
reasonably consistent results. This seems to show 


s 


that sentence-length can be taken as a characteristic 
of the author's style. As an example of the application 
of these methods, “it is shown that the style of “De 
Imitatione Ohristi” ds consistent with that of Thomas 
& Kempis, but not with that of Gerson, to whom the 
work was sometimes attributed. Similar objections 
are raised i attributing the authorship of 
“Observations upon the Bills of Mortality” to Bir 
William Petty. 


Habitat of the Lapwing 


THs Edward Grey Institute of Field Ornithology, 
Oxford, has issued m booklet form a hundred pages 
of reprints from British Birds covermg. the 1937 
lapwing habitat inquiry conducted by E. M. Nicholson 
with the co-operation of fifty-five observers in twenty- 
six English and one Welsh counties. It did not 
appear that different geological formations or soils 

ence very substantially the distribution of this 
species (Vanellus vanellus), but it was not found 
breeding freely much above 1,200 ft., and steep slopes 
are generally avoided. The most frequent habitat 
types are newly ploughed land, fallow and stubble, 
and fair t above alluvial level. 
Tidal or shore, margins of salt or brackish 
standing water, bare peat and rabbit ‘warrens are 
little used, and dry shingle, bracken moorland, bare 
stony mountain, urban publio ee 1 playing 
fields, scrub with trees and 
clearings were avoided. 5 finite and flood- 
Pog aro uit ed changes eir haunts. Material 
collected for nesting shows no apparent preference 
between a wide range of different habitats; flocks 
may occur at all seasons but are largest in the second 
ei ee ee 
conditions at all times of the day, resting birds often 
Beets parte ans od ee tered slope. 
vy passing traffic and farm workers’ movements 
have little effect upon the bird, nor do wild mammals, 
birds and livestock have much noticeable effect, but 
some itiam by gulls was noted. The lapwing is 
essentially a bird of the soil, it is noted, and there- 
fore closely linked with agriculture. It is stated there 
is still for further study, ap intensive 
survey work on limited areas, study of ks over 
jane areas, fifty-flald samples at different perioda. 
study of daily time-tebles for the species, and study 
of ite diet in relation to other factors. There is 
appended an important ecological survey by M. D. 
Lister of the lapwing population on a 225-acre Epsom 
(Surrey) arable farm, showing annual fluctuations 
and relations to crops. 


Division of Labour among Asiatic Ants 

Ts workers of the Asiatic carpenter ant, Camp- 
onotus japonious var. aterrimus, differ greatly in size. 
but form a continuous series from smallest to largest, 
although there are some alight morphological differ- 
ences among them observable, for example, in the 
proportions of the head. In a series of field observe- 
tions, Juishtian Lee has endeavoured to classify the 
activities of the workers in relation to the size grade 
of the individuals (Pebing Nat: Hist. Bull., 18, 187; 
1988). The results show that specialization is much 
less marked than in some specied, for every worker 





Th 


440 


class was found to share in all kinds of work withm 
the colony. The only difference was that certam 
activities were performed predominantly by one 
particular class. Thus large workers took most pert 
D haa its rec angi i oes EE 
Sg, foraging, guarding and explore 

ood. regurgrtation, which is probably ieee ic to 
cece. Tho smal] workers are most active in 
carrying, foraging, building, tending the young and 

the jumping plant-louse. The intermediates 
are active in all sorte of labours, but always to a 
moderate ‘extent, neither most active nor most 
indifferent. Division of labour, therefore, has here 
no definite specialized castes, but is exhibited as a 
matter of degree whether expressed in size or in 
activities. 


Response of Leaves to Gravity and Light 


Laavæ of terrestrial planta usually tend to 
orientate themselves so that the surface of the 
lamina is perpendicular to and facing unilateral light. 
Their reaction to gravity tends to bring the’ lamina 
horizontal. The combined stimuli of light, gravity 
and any others result in a position effecting a com- 
promise. W. Neilson Jones has recently carried out 
some mteresting comparative work on this subject, 
using the leaves of the terrestrial Tropa@olum majus 
and the floating leaves of Limnanihemum peltatum 
(Ann. Bot., New Series, 2, No. 8, 819; 1938). He 
found that the leaves of both planta tend to orientate 
their lamingw in relation to gravity by curvatures, of 
the petioles in such a way as to bring the lamine 
into a horizontal plane. On the other hand, leaves of 
Tropaoclum majus are also sensitive to unilateral 
illumination, whereas those of Limnanthemum peh- 
aium are not. This reaction to light, he claims, may 
be expected on biological grounds as a general 
difference between aerial and floating leaves. 


Bacterial Reduction of Nitrates 
se mechanism of nitrate reduction in Bacterium 


coli (Escherichia commanior) bas been investigated by , 


Syunsi Yamagata (‘Uber dio Nitratroduktase von 
Bacterrum Col”, Acta Phytochimica, 12, No. 2, 288 ; 
Oct. 1938). Several research workers have main- 
tained that the reduction of nitrates is accomplished 
by the usual dehydrase system of the bacteria. The 
present experiments with oell-free enzyme prepara- 
tions show, however, that the reduction is accom- 
lished by two seperate enzymes, according to the 
ollowimg plan : 
nitrate > intermediate hydrogen acceptor — hydrogen 
. |} donator 


usual dehydrase or 
dehydrase system 


The two enxymes are shown to be separate mamly 
upon their varying reactions with potassrmm cyanide. 


nitrate tee 


Accuracy of Direction Finders 

On March 1, R. L. Smith-Rose, of the National 
Physical Laboratory, presented a symposium of papers 
on direction finders to the Wireless Section of the 
Institution of Electrical Enginbers. The first paper 
on the subject describes an improved medium-wave 


' Adoock direction finder, and was published in 1937 


(J. Inst. Elec. Eng., Nov. 1937). Since that date, 
four papers have been published in the Journal and 
a further one by W. Ross was read at the meeting, 
all of which discuss direction finders used in wireless. 
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In the operation of radio:direction-finding, the user 
is generally faced with the problem of effecting the 
best possible calibration of his instrument which 
circumstances permit. Ideally, an overall calibration 
would be made by setting up a transmitter at known 
points in the sector and at the distances for which 
the direction finder is required to be used. Mr. Ross 
explains how this is not always possible and the 
expedient of using calibrations made at one particular 
distance for transmissions from all distances frequently 
leads to errors. Part at least of the error revealed by 
„ calibration, as for example, the error arising from 
changes i in the medium in which or over which prop- 
agation takes place is frequently found to vary 
considerably with distance. “That part of the error 
which arises from the instrument itself is a constant 
and if known could always be allowed for accurately. 
Tf an ideal overall calibration is not possible, it is best, 
as a rule, to allow for thé instrumental calibration 
only. The errors due to various causes are discussed. 
mathematically and it is shown how „~ resulta 
obtained can be applied practically. In particnlar, 
the case of a four-aerial Adcock direction finder 18 
considered at length. The effects of ground attenua- 
tion have been neglected, but on very poor sites the 
radiation. component of the electric field from a short 
vertical radiation will attenuate with distance more 
rapidly than inversely as the distance, which has 
generally been assumed throughout the analyms. The 
papers presented at this meeting should be a great 
help in mcreasing the practical accuracy of directidn- 
finding in navigation. 


Galactic Rotation 

G. L. Camm has recently issued a paper entitled 
“A Study of Galactic Rotation, based on the Velocities 
of the Planetary Nebulw’’ (Mon. Not. Roy. Astro. 
Soo., $8, 2; 1988) in which he analyses the radial 
velocities of the planetary nebulm to discover the 
relation between the angular speed of rotation of the 
galaxy and the galactic radius. A knowledge of the 
distances of the nebuls is easential and the method 
adopted was to use angular diameters and apparent 
magnitudes, treating them as equally reliable ind:- 
- catora of distances. The method is admitted to be 
too crude to make any allowance for interstellar 
absorption or for the effecta of selection; but the 
author shows that the former is of little consequence. 
From Table 1 it appears that, though the planetary 
nebule are close to the galactic plane, they are affected 
by interstellar absorption to a very small extent. 
From the analysis of the radial velocities there are 
deduced values for the constants of solar motion, the 
distance.and direction of the galactic centre and also 
a constant K-term. The proper motions of twenty- 
one planetary nebulæ determined by van Maanen 
were used to find. the linear speed of rotation at the 
distance of the sun; but the result is unsatisfactory 
owing to the fact that the proper motions are too 
few. On the assumption of a linear speed of 
275 km./eec. at the sun’s distance, the variation of the 
gravitational attraction of the galaxy is shown to' ' 
be similar to that ariaing from a thin ciroular disk, 
its density decreasing uniformly ottwards, and a 
massive nucleus ing at the centre of the disk. 
It is interesting to notice that the best agreement 
between this model and the observed radial velocities 
of the planetary Parr is, obtained if the mase 
0-76 x 101 is assigned to the nuoleus and 1-01 x 101! 
to thie-dink, the mas of the sin. bets eho uait: 


` 
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AC year succeeds year, the visitor to the British 

Industries Fair, on the lookout for exhibits 
of scientific interest, finds the range and variety ever 
greater. Looking back over a period of years, he 
cannot fail to be struck with the emergence from 
time to tiine of entirely new industries, the fruits 
of scientific research and discovery. Not only so, 
but also the scope of long-established industries is 
being continually widened, as new products or new 
applications of old products are discovered. As one 
goes through the specifically scientific exhibits or 
exhibita possessing some scientific interest, one can 
picture the characte: and the extent of the prolonged 
scientific research that must have preceded the 
eventual production of the matenals or articles 
exhibited. 

The chemical industry in particular each year 
brings before the visitors to the British Industries 
Fair new products and long-established products 
manufactured to a still higher degree of’ purity, to 
meet modern needs. It may also be remarked that 
the art of displaying the exhibits seems to umprove 
each year, although the writer noticed in a few cases 
a tendency, perhaps, to elaborate the framework at 
the expense of the exhibit framed. On the whole, 
however, this year marked a distinct advance in 
what may be called the mformative and educative 
value of the exhibits. For example, this year’s main 
stand of Imperial Chemical Industries, Ltd., at 
Olympia, consisted of a well-set-out diagrammatic 
exhibit dealing with the production of ammonis and 
ita varied uses. Displays dealing with water sterilize- 
tion, the preparation of rubber latex, refrigeration 
and metal production exhibited the uses of ammonia 
in its anhydrous form. The uses of ammonia liquor 
were indicated by references to the manufacture of 
cuprammonium silk, to toilet ammonia preparations 
and to laundry and textile processes. Among other 
sections of this comprehensive exhibit were those 
dealing with the uses of onia canverted to 
cyanide—fumigation by hydrocyanio acid, gold ex- 
traction and case hardening—and of ammonia as 
urea in the manufacture of plastics and in the 
pharmaceutical trade. 

On the stand of Boots Pure Drug Company, Ltd., 
was a large diagrammatic chart, showing pea, or 
the manufacture of fine chemicals from tar. 
Among organic reagents for metals, Hopkm and 
Williams, Ltd., showed reeacetophenone (dihydroxy- 
acetophenone), a reagent for iron, and dimercaptothio- 
diazole, a reagent for bismuth, which has now been 
recommended for the determination of lead tetraethy! 
in petrols. They also showed for the first time a 
group of fluorescent indicators. which are recom- 
mended for the determination of acidity or alkalinity 
of strongly coloured solutions which inhibit the use 
of visual Indicators. ~- 


years, formed one of the eile Hae of 
Olympia. It is imposible within the limits of this 
article to do more than direct attention to a few of 


the novel products shown this year. Ross, Ltd., ex- 


hibited a very remarkable Ka aga survey lens, 
recently produced. It has an angle of 96° and consists 
of a five-lens system, in which the separation between 
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British Industries Fair 


the component lenses is 1/1000 m. The lenses are 
not cemented but held in position by special clips, 
in order to avoid strain that might be set up by the 
use of a cemented lens at high altitudes where very 
low temperatures prevail. Moreover, the system is 
mounted in stainleas steel having a coefficient of 
expansion equal to that of the glass, so as to avoid 
any possibility of strain or deformation due to 
differential temperature changes. As to the per- 
formance of this lens, a photograph was exhibited - 
taken from a height of 20,000 ft. covering 40 square 
miles of London with one exposure, all the streeta 
and main landmarks being easily recognized by the 
naked eye. This lens is a remarkable achievement, 
of which the British optical industry may well be 
proud. It is made of 3 in. focus upwards and is 
priced from £250 upwards. Ross, Ltd., also showed 
a new, extremely lightweight prism binocular with 
extra-wide field. The effective diameter of the object 
glass is 30 mm. with a real field of view of 9° and an - 
apparent angle of 63°, and the instrument is pro- 
vided with central focusing by screw adjustment. 

Charles Baker showed a new micrometer measuring 
microscope, with a travel of 300 mm. (12 in.), reading 
to 0-01 mm. direct and by estimation to 0:0025 mm. 
The microscope is mounted on two accurately ground, 
stainless steel bars on the kinematic principle. The 
stage is also mounted on the kinematic principle and 
has ocgarse and fine adjustment in the vertical 

Cooke, Troughton and Simms, Ltd., showed a new 
geodetic level designed for the Ordnance Survey in 
conjunction with Major Hotine of that Survey. The 
body of the telescope is made of metal having the 
same coefficient of expansion as that of the glass 
incorporated. The focal length is 13 ım. and the 
aperture of the object glass 2 in. The mam spirit 
levet—a split bubble—is read in the fleld of view 
of the telescope by the coincident method. 

E. R. Watts and Son, Ltd., exhibited a new 
theodolite, havi the following novel features : 
short but telescope, glass instead of metal 
circles, the use of an optical micrometer for reading 
the subdivisions, an optical plummet imoorporated 
in the body of the instrument, and the complete 
enclosure of the circles and optical system. 

Among the exhibite of R. and J. Beck, Ltd., was 
a combined binocular and monocular microscope, 
having an inclined eyepiece. It contained means for 
varying the inter-ocular distance and for the change- 
over to the monocular without dismantling the 
lenses. They also showed a new model of tho. Hart- 
ridge reversion spectroscope, i specially for 
the physicist. It has a symmetrical slit and is gradu- 
ated to read direct into Angstrom unita. 

Among the exhibits of W. Watson and Sona, Ltd., 
was an apparatus known as the ‘library reader’. By 
means of a camera a photographic record of, say, 
a 500-page book can be taken on only 30 ft. of 
standard cme film. The film can then be projected 
on to & screan to be read conveniently. One purpose 
of this apparatus is to render accessible to serious 
students unique manuscripts `and precious early 
editions of books possessed by libraries, where it 
Be ee ee een ene E 
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, Adam Hilger, Ltd., showed a photometric colour 
tor.: Its maim use is for the maintenance 

of colour uniformity or the matching of i 
colours in various industries. It makes use of polariz- 
ing laminæ, the planes of polarization of which are 
mutually icular. It is not suggested that 
thisinstrument can take the place of a colorimeter 
of sich precision as the trichromatic colorimeter, or 
of ‘an accurate spectrophotometer, but for the 
diagnosis of colour faulta and for colour standardize- 
tion within tha factory it is claimed to be of great 
also showed a pro- 
This instrument 


an F P. 
having a flat focel field, so that no adjustment of 
fosta i Toqiwad r ay part aT tiS apoen man, An 
incidental advantage the flat photographic plate 
that may consequently be used is that the thickness 


Microfechnique in 


SURVEY of the most important advances in 
A organip, chemistry i the last ten or 
fifteen years shows that these deal very largely with 
the chemistry of naturally occurring products. Per- 
haps the moet striking devel ments are the deter- 
mination of the structure of the principal vitamins, 
the very existence of which was debatable fifteen 
years ago, and the elucidation of the nature of the 
aex hormones and of the plant growth substances 
(auxins). No less important, if lees spectacular, work 
has been done on new alkaloids, plant pigments, 

A point which cannot fail to strike the observer 1s 
that the quantities of material available for these 
investigations are of necessity samall. Thus 
the total amount of auxin used by Kögl in the 
elucidation of its structure was of the order of one 
gram, yet the molecule of this compound contains 
eighteen carbon atoms ; and the majority of the other 
hormones and vitamins are equally or more complex. 

These investigations were only made possible by 
the development in the course of the last two decades 
of a number of new experimental methods, which 
have revolutionized the technique of organic 
chemistry; thus it is now possible to carry out 
analyses on quantities of about 1/50 of those formerly 
required, whilst the degree of accuracy and reliability 
attainable is definitely greater. ; : 

In view of what has been said, the symposium on 

i i held by the Ohemical Society on 
March 2 was particularly timely and a number of 
new advances were discussed by specialista. 

Prof. I. M. Heilbron opened the discussion and gave 
a general survey of the mothods available to the in- 
vestigator. Of these, quantitative analysis is perhaps 
the most important ; it is to-day possible to carry out 
exact estimations of carbon and hydrogen, nitrogen, 
sulphur, halogens and the metals using 2-8 mgm. of 
material. Molecular weights can be rapidly deter- 
mined on even smaller amounts of material by Rast’s 

‘method, and functional upe, such as 
acetyl, methoxyl and N-methyl, can be determined 
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of the glass does not matter and the spectrograph 
is no longer restricted to the use of thin plates. 

The most prominent feature of the scientific 
instruments exhibit, and the one, perhaps, which 
aroused most interest m the visitors, was the anti- 
aircraft predictor. This instrument- computes 
mechanically for anti-aircraft purposes the ition 
of an approaching target, Sisk da a hostile’ hambar: 
It will be realized that the speeds of modern aircraft 
are such that it may be necessary to direct the gun 
as much as two miles ahead of the path of the bomber, 
if the projectile is to hit the ‘target’. The tatget 
must be visible to the observer and, therefore, at 
night must be ‘caught and held’ by the searchlight. 
The of the predictor is then laid on to the 
target and follows it, and aa it does so the instrument 
shows automatically the position and other data 
required and feeds the gun crew automatically and 
simultaneously with all the necessary information 
for firing, deeloding ever directions for the adjust- 
ment of the shell To the lay visitor it must 
have seemed almost like black magic. 


Organic Chemistry 
on quantities of not more than 5 mgm. Active 
can be estimated by the micro-Zerevitmov 
method, while the modern methods of titration are 
extremely accurate and can be successfully applied 
to such compounds as the resin acids and the sepo- 
genins of the OCs groups. Finally, the degree of un- 
saturation can be quantitatively estimated and an 
apparatus for this purpose, designed for quantities of 
1 mgm. or leas, was described by Dr. H. Jackson. - 
An improvement of Pregl’s microcombustion ap- 
peratus, in which rubber connexions have been 
entirely eliminated without ing the apparatus 
fragile, was demonstrated by Mr. W. F. Boston. 
Absorption spectra provide a purely physical 
method of observation which can be of the greatest 
service to the chemist, as Prof. Heilbron showed on 
several striking examples, and necessitates only 
minute amounts of material The method is par- - 
ticularly valuable for ascertaining the number and 
arrangement of unsaturated centres in the molecule ; 
it is indispensable when dealing with the vitamins of 


‘the A and D groupe, carotenoids, eto. Thus, the 


constitution of myxoxanthin, C,,H,,0 was 
by Heibron and Lythgoe with considerable certainty 
on the basis of its absorption spectrum although less 
than a gram of the pure substance was available. 
The existence of a new vitamin peculiar to the liver 
oils of freahwater fish was discovered by the spectro-" 
graphic method and later confirmed by chemical 
means. At times it is also possible to decide between 
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number of molecules in such & unit, when the re- 
lationship p = nM/V enables us to calculate M (the 
mass of the individual molecule or the molecular 
weight x the mass of an atom of hydrogen); n ib, 
of course, a whole number which is dependent on the 
arrangement of the molecules in the unit cell and 
can be readily ascertained by a prelimmary calcula- 
tion. The order of accuracy attainable is such that 
even the number of hydrogen atoms, always an 
unoertain figure when dealing with large molecules, 
can be determined ; Mr. Riley showed how the new 
method has been applied to such compounds as the 
esters of a-tocopherol. 

- The application of monomolecular films in Br 
constitutional problems was discussed by Dr 
Schulman in the absence of Dr. E. § 

referred to the new method of Langmuir and Plc, 
which consiste in spreading a monomolecular film on 
water and, by alternately dipping and withdrawing 
a metal plate, depositing successive ‘monolayers’ on 
the metal surface, thus enabling their thickness to 
be measured by an optical method. From the surface 
potential and apparent dipole moment measurements 
it is possible to draw conclusions about the nature 
and position of the polar groups in the molecule. 
The area occupied on water gives a measure of the 
cross-section of the molecule and ıt is often possible 
to make deductions as to the shape of the molecule, 
such as the extent to which a long chain is branched, 
which would only be possible as the result of elaborate 
degradation experiments. This was particularly well 
exemplified by the recent beautiful work on phtoio 
acid, a toxin derived from the tuberculosis bacillus ; 
the results provide a starting-point for synthetic work 
in conjunction with Sr goes 
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Chromatographic adsorption, which was discussed 
by Dr. A. H. Cook, was discovered by Tswett so long 
ago as 1906, but ite usefulness was not appreciated 
until it was recently reintroduced by Kuhn, Winter- 
stein and many other workers for the separation 
of carotenoids. It is ecesentially a preparative 
method and its vast scope is only just being 
realized. In principle it depends on the fact that 
many substances of comparable solubility in a given 
solvent differ greatly in their capacity for being 
adsorbed on a variety of inert materials such as 
alumina. When a solution containing such sub- 
stances is allowed to run through a column of the 
adsorbent, the most readily adsorbed substanco 18 
retained nearest the top and the least readily adsorbed 
is found at the bottom or goes right through. With 
coloured compounds, such as carotenoids, it is easy 
to observe the proceas of adsorption, since rings or 
zones of colour are produced; the adsorbed sub- 
stances can then be eluted by changing the solvent 
or by cutting the column up into sections and ex- 
tracting each separately. The adsorption of colour- 
leas compounds can sometimes be followed by means 
of ultra-violet light or the zones can be made visible 
by adding a coloured ‘indicator’—a dye of the same 
degree of adsorbability as the required substance. 
This ingenious variant of the method was used by 
Brockmann in the isolation of vitamin D, from fish 
liver oils. The chromatographic method is also 
extremely useful for the purification of countless 
organic compounds and has the advantage that 
practically no material is lost ; it can be used on an 
almost microscopic scale, as in Schépf’a isolation of 
the colouring matter of butterflies’ wings, or adapted 
to large-scale work. G. A. R. Kon. 


Steel Castings 


SESSION of the adjourned Autumn Meeting 
of the Iron and Steel Institute was devoted 
to a consideration of the extremely important third 
report of the Steel Castings Research Committee. 
After a short introduction, Section 2 deals with 
the fluidity of iron-carbon and alloy steels, by 
Prof. J. H. Andrew, G. T. C. Bottomley, W. R. 
Maddocks and R. T. Percival; together with other 
contributions on the Ruff test by T. R. Walker and 
R. J. Sarjant and T. H. Middleham. The fluidity teste 
carried out with the standard spiral mould described 
in the second report of the Commuttee have been 
extended and rt 18 evident that in this type of test 
temperature is the all-important factor, composition 
iteelf playmg a minor part. An outstanding feature 
of this paper is the serious attempt made to correlate 
fluidity with the liquidus and solidus curves. In the 
Ruff teat, where the test piece is a straight rod, there 
are certain pointe of difference. As an example, the 
markedly greater fluidity of Swedish charcoal iron 
as compared with that of Armoo iron of similar 
composition, indicates strongly that the difference 
in oxidation of the melt is a by no means unimportant 
factor. The influence of oxygen is also shown in the 
erratic results which are obtained when deoxidante, 
such for instance as aluminium, are added to the 
steel. Trials of the test have also been carried out 
on an industrial scale m a steel foundry, the 
resulta indicating that this method of “nddguring 


fluidity gives reproducible resulta which are suffloiently 
accurate for ical purposes. 

Section 8 with a report by Martin Alexander 
on copper-containing steel castings. The effect of 
l per cent of copper has been investigated in cast 
steels of widely different composrtion. The results 
indicate that this metal is a valuable alloying element 
in such materials. It improves the mechanical 
properties of the annealed steel and renders the 
castmgs susceptible to a hardening treatment which 
can be carried out at a temperature below the critical 
range without distortion or the settıng up of internal 
strees. The full effect of the temper-hardening 
treatment, however, cannot be employed with 
advan on account of the accompanying embrittle- 
ment. To avoid the undue fall in impact strength it 
is necessary to provide a sufficiently tough matrix by 
keeping the carbon content low and'to re-heat the 
casting to a temperature higher than that giving 
maximum hardness inorder to cause some coalescence 
of the precipitated constituent. 

Section 4 1s concerned with the strength and 


‘ductility of cast steel durmg coolmg in sand moulds 


from the liquid state. The‘author, H. F. Hall, has 
devised a most ingenious, and apparently successful 
means of determining the susceptibility of the material 
to give contraction cracks. The test piece is so designed 
that at some position within it the temperature during 
cooling is maintained above that of the remainder of 
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the bar, while a tension is induced at an early stage 
by the special design of the end conditions. 

Section 5, which apie ts the first report of the 
Moulding Materials -Committee and extends to 
something like 120 18 & remarkable achievement 
for the time this Committee has been at work, and 
certamly representa the most important contribution 
yet made to the scientific and technological study of 
moulding sands for steel castmgs. 

The report ends with a bibliography of some 
ninety pages dealing with the manufacture, properties: 
and testing of steel castings, prepared by the Library 
and Information Department of the Institute. To 
all who have been in any way concerned with the 
work for, and the preparation of this report, whole- 
hearted congratulations may be offered. 


Economic Policy in the Twentieth 
Century. 


BROADSHEET, “Twentieth Century Economic 
Policy”, recently issued by PEP (Political 
and Economic Planning), directs attention to the 
need for guiding patterns to replace the one-sided 
patterns of lateses-faire and nationalism. The broed- 
sheet largely summarizes the attempt to provide the 
eesentiala of such a pattern which are set forth na 
memorandum prepared by Prof. N. F. Hall, director 
of the National Institute of Economic and Social 
Research. Measures adopted to maintain the volume 
of employment have checked improvements in the 
standard of living and new policies are required to 
raise the several national standards of living without 
in the process setting up intolerable strains. Recent 
scientific advances, moreover, justify the assumption 
that there is a minimum physiological standard of 
lrving which can be roughly measured and which 1s a 
necessary condition of progress in other directions. 
Tho satisfaction of minimum physiological needs can 
be set as an immediate goal for economic policies 
without sacrificing other values provided the methods 
adopted do not infringe individual freedom. 
Economic adjustment demands moreasi eff- 
ciency in the older lines of production to li te 
resources and particularly labour for new enterprises. 
The standards now available for nutrition supply 
a definite basis for assessing advances and set- 
backs as regards food. Less exactly approximate 
mimimum standards can be ascertained for clothing, 
house space, and equipment for physio- 
logical well-being under different conditions of climate, 
eto. The first step towards stable national and mter- 
national p is therefore to draw up common 
standards of a broad and simple character and survey 
the deficiencies of different countries and regions. 
Not only is it becoming possible to determine such 
minimum standards but also to forecast the actual 
demand for the various products in given conditions 
of price, income and knowledge. The key to expan- 
sion of demand lies in the relation between money 
incomes of consumers and the unit prices of basic 
necessities, which determine how much purchasing 
power will be available to raise consumption of all 
classes of goods above the level necessary for mere 
survival. 
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Science News a Century Ago 


The Statistical Society and Vital Statistics 

In the annual report of the Council of the Statis- 
tical Sooisty, read at the anniversary meting on 
March 15, 1889, it was stated that the Committee on 
Vital Statistics was still engaged in collecting data 
from which may be deduced the laws of human ' 
mortality. With regard to a collection of the ex- 
perience of the numerous insurance societies, the 
circulation of the Committee’s forma among the 
several offices had had the effect of Inducing a com- 
mittee of actuaries to renew the prosecution of a 
previously contemplated plan- for collecting the 
desired information. Such a committee obviously 
possesses peculiar facilities for the. task, the report 
said, and as the Council had received the strongest 
assurance that the actuaries had the same object in 
view as the-Society, to which they had promised to 
communicate the resulta of their labours, the pro- 
posed inquiry had been abandoned. But the Council 
had received some valuable returns from various 
medical establishments in reference to the subject, ` 
and the forms of registry suggested by the Oouncil 
had been adopted in important public mstitutions. 


Stephen Peter Rigaud, F.R.S. 


Ow March 16, 1839, the Oxford astronomer Stephen 
Peter Rigaud died at the house of his friend Benjamin 
Lewis Vulliamy, the clockmaker, in Pall Mall, 
London. Descended from a family of French Pro- 
testant , he was born in Richmond, Surrey, 
on August 12, 1774. his father being Stephen Rigaud 
(d. 1814), who for many years amisted the Rev. 
Stephen Demainbray at the King’s Observatory at 
Kew. In 1791, at the age of seventeen years, Rigaud 
entered Exeter College, Oxford, and he spent prac- 
tically all the rest of his life at the University. 
Graduating in 1797, he became a_ fellow of the 
College, a tutor and examiner. In 1810 he succeeded 
Abraham Robertson in the Savilian chair of geo- 
metry and was again Robertson’s succeasor in 1827 
in the Savilian chair of astronomy, and this he held 
until his death. Described ‘as ‘ ‘a laborious student, - 
widely read, no mean conversationalist and a copious 
correspondent”, he is remembered for his work as a 
mathematical antiquary and bibliographer. 


The.Polypi of the Mediterranean 


“TEs observations of M. Milne-Edwards on the 
Polypi of the Mediterranean,” said the Athenaum of 
March 16, 1889, “have induced him to conclude, that 
the horny cartilaginous or calcareous coverings which 
envelope them, far from being mere external crusts, 
without any organic connexion with the animals, 
which produce them, are integrant parta of these 
beings, and consist of an organised tissue, the sub- 
stance of which is more or leas charged with horny or 
caloareous matter d 7 eae and the nutrition 
of which is effected 


tegumentary and reproductive parts to become hard, 
and the degree of solidification which these parts 
attain is the only character by which xoologista can 
class them, as fine Edwards flexible polypi, etc.” 

Prof. Henri Milne-Edwards (1800-1885), who was 
the son of an filed the chairs of 
entomology, zoology and physiology at the Jardin 
des Plantes, Paris. 
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. « Societies and Academies 
Paris 
Academy of Sciences (O.R., 208, 397-472, Feb. 6, 
1939). 


P. Layay: Study of the ionosphere at Shanghai : 
. observation of frequency changes of waves reflected 
by the ionized layer. 

J. Manomvemmwicz: The problem of momenta. 

G. Mausoor: Mendelian laws and homogamy. A 

F. 8.1. Banagume: A class of transformations of 
some summability formula. i 

V. A. Kosrrran : Compatibility of stable singular 
points of some algebraic differential equations. 

H. Osnraw: Inequalities between the maxima of 
successive derivatives of a function. 

R. D’ApHimtan: Mayevaki’s two equations: re- 
mark on the exclusive use of the second. 

M. Sépruz: Axial compressors and the influence 
of flow. 

L. Escanps: Discharge at the downstream end 
of a weir barrage. 

R. Revutos : Maxwell’s equations and the séries de 


M. Somfewe: The Pirani gaugo: 
in its use. 

A. Rogomwsxr: New method of stabilization of 
an electrometer lamp. 

R. WARNaorn and Mim: M. Loris: Secondary 
emission of beryllium. : 

J. Yvow: The ray of the electron. ; 

A. Micon and Miia. M. Garussor: Relation 

; magnetio susceptibility and interatamio 
distances of hydrogenated palladium. Susceptibility 
and other properties are unaffected by ing at 
low temperatures either PdH, or PAH (prepared by 
hydrogenation at — 40°). Difference of susceptibility 
with hydrogen content seams to be due to change of 
interatomic distance. r 

R. Da Marrmany and F. GULLAUMA : Magnetio 
rotatory power of electrolytic ions. 

J. Counwor and Murs. L. Harm: Corrosion of 
assemblies [of metal parts]. Resultas with an ultra- 
light alloy containing 1-8 per cent manganese. 

P. 80a: Formation of sodium meta-niobate 
from niobium tetra-oxide and oxygenated salta of 
sodium. 

Muu. M.-O. Barmity: Reversibility of the glyoero- 
Phosphoric transposition. 

F. Cavsottm: Thermal decomposition of nickel 
and cobalt formates. 

L. Royer: Existence of pleochroic haloes in 
gneisses of the Algerian massif and the geological 
consequences which follow from it. 

E. A. paw La Rum: Geological results of an 
expedition to the coast of French Somaliland. 

A. Bowra: Origin and genesis of Oxfordian iron 
ore of Neuvixy (Ardennes). 

A. Viswer: New formul» for calculation of 
yield of [subterranean] sheets of. water. 

H. Husmer: African origi of a disastrous tropical 
cyclone in the region a New York [Sept. 21, 
1938]. - 

S. Maztoum: The annual oomponents of the rain 
in Syria and in the Lebanon. There are two regimes, 


coastal and interior; @ map is given. 
R. GARRIGUES : ‘Action of salalioins ealada 
on the roota of Vicia Faba. The former influences 


improvements 
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metabolism without cellular structures ; 
the latter upseta the structure of the nucleus. Bo 
inhibit cell multiplication. l 

P. C. DE Banton : Parthenogenesis of the Tetti- 
goniidæ (Orthoptera). 

W. Roer: The choroid plexus of newly born 
bears (Ursus arctos). 

J. Wourr: New observations on some biological 
phenomena of oxidation and of reduction. A sub- 
stance obtained by bensgene extraction of dried green 
plant material is used as a sensitizer of absorbent 

moistened with a solution of orcine. The orcine 
18 oxidized in sunlight and the oxide reduced again 
by interposition of an opaque body. 

A. Brapapxa: Antitetanus serotherapy by the 
cutansous route. Antitetanus serum lied to the 
scarifled skin of a guinea pig is comp effective. 
If the skin is not scarifled, it seems to be partially 
affective. 


Brussels 
Royal Academy (Bull. Classe Soi., 24, No. 12, 1938). 


B. Qasre : A configuration of three canics. 

M. Lisman : Certain topological involutions (2). 

R. Barty: Use of the infra-red in the study of 
minerals. Description of apparatua for the deter- 
mination of the refractive indices and other optical 
properties of minerals with the aid of infra-red radia- 
tion. Resulta for stibnite and molybdenite. 

J. E. VERSOHAFFALT : Application of the principles 
of thermomechanics to fluids in steady motion. 

P. Van Ryssmipmnaua: Note on the energetics 
of photo-chemical, chemiluminescent and `electro- 

R. Vanpmnpriss: Multiple aspects of sexuality 
in mushrooms. 


Prague 
Crech Academy of Sciences and Arts, November 25. 


Z. Batant: Theory of a cylindrical wall with a 
variable radial pressure. 

J. Komín: <A supplement to the problem of 
gut myiases. 

J. Mirsause: Catalysts for the reaction of 
acetylene with sulphuric acid. 

J. MILBAURE : An anomaly in the system acety- 
lene, sulphuric acid, selenium and selenium dioxide. 
At 100° O. selenium dioxide acts as a positive catalyst 
in being reduced by acetylene to selenium and 
oxidized by sulphuric acid to the dioxide. 

J. Mipavue: Two cases of the equilibrium of 
selenium and its dioxide in catalysis of the reduction 


of sulphuric acid. 


V. Hovonga: The estimation of molybdenum by 
vanilidene — benzidene. 

V. Hovorxa : Estimation of tungsten by vanili- 
dene — benxidine. 

V. Hovonxa and V. S¥xona: Isonitroso-N- 
phenol-3-methyl-5 pyrazolone used as an analytical 


t. 

Dp. K6onms: An experimental study of the 
anthelminthic effect of duodecylaloohol. 

M. PrapitovA: Favositidm from the Devonian 
of ovices. 

A. Šfaxová : Mushrooms from Kopřivnice. 

J. Wotr: Finger-neil sheets in the light of relief 
pictures. 
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Forthcoming Events 


[Mestings marked with an asterisk are open to the public.] 


Tuesday, March 14 


Cuapwick Puso Laorvam (at the Royal Sanitary 
Institute), at 5.20.—J. B. Howell : 
of Child Life”. 


Barrisn AssodLATION or Cumasrs (LONDON NEOTON) 
(m tho Conway Hail, Red Lion Square, W.C.1), at 8.— 
Prof. J. B. S. Haldane, F.R.B.: “Heredity, Chemistry 
and Politice’.* 


Wednesday, March 15 


Royal Inscervrion, at 5.18.—Prof. F. G. Donnan, 
F.R.S.: Ludwig Mond Memorial Lecture. 


Friday, March 17 


Roya. Inerrrortom, at 0.—Dr. W. H. Hatfleld, F.R.8. : 
“Now Rescarches in Steel Metallurgy”. 





Appointments Vacant 
APPLICATIONS are invited for the folowing appointments an or 
before the dates mentioned : 


Lacra œ in the of 
ap m Manua ie the Baay aor 16). 


MACHER OF ENGINEERING, MATAIMATIOS, BCIENOE AND Daawine 
in the Oxford Bohools of Technology, Art and 
Wduoation Officer, City Mducaton Office, 77 George Bireet, Oxford 


UNIVERSITY PROFREBOR OF THE PATHOLOGY OF MENTAL DISHASE 
Registrar, University 


Amran in the Untreraity of London Obeservatory-—The Director, 
University Obscrvatory, MI Hl Park, N.W.7 NAT M) -i 
Bucor Amrin in the Department af Mining, 

a Mme nthe Dt ees diee e0) 





Reports and other Publications 
(net inchuded in ihe monthly Books Supplement) 
Great Britain and Ireland- 


the Boyal Comwall Boaety and the 
Sethe Veer 1038; with Moan Values for 65 Ror SaD by 
oar oars = ibis 
W. Tragoning 6. Observa- 
tory.) [laa 
Publications the Tin Researoh Development 
Oounall, No. 80: Tin tts Alloys in Dental Prastes. By F. O. 
Thompson and N. Wiki. Pp. 18. (Greenford : Tin 
esearch ) Free. [152 
Motropolitan Water Board. Thirty-second Annual on the 
Besalts Gheomeal and of the 
ended. December a 


Imperial College of Bolenss snd Technology : City and Suks 
10T Bs, Pp. 17+12 plates. (London : Inspec Canes oF 
Other Countries 


Annuaire de l'Académie Royals de Belgique, 1630. Oent-cin quiémes 
apres Pp. 160+ 800 +10 plates. (Bruxelles : Palais des Académiecs,) [82 


acres Raat eee et 


Department. Meteorological Organisation for 
Peet QH.0.4. 1039.) Pp. ¥+66. (Dohi: Manager of 
Puhbliketions.) 1.2 rupees ; [132 


a 
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417-442, 1.12 rupees. Y ToL Ri A, Part 38 


fo Vapour Phase ; Methyl Alcohol A Ack, 

Moethy: scctate and Water. By 8. K. Kulkarni Jatkar and M. G. 
7 10 annaa. Vol @1 A, Part 8: 

of for V: ; Hetecification. By 

EKolkami Jatkar and R. K. Vatveker. Pp. 440-454. 10 annas. Vol 

21 A, Part 40: Veloatty in Gases and Vapounm. 


i vy o rodn nerostooh 
maon Jost 16. T60: pand 
Horari dex Guts von Ind tipk ek 

on Dr. Vojtéeh Roseky. Pp. 16. 1: une - 
ce Painea ear Ea 

: ranio Coils $ X 
ramt, Coum Pr Th. "e: se Peeper E pct! Seley 
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Organization and Development of Museums 


ia keeping within the truth to say that in 

i Great Britain and Ireland a new museum is 
born every three weeks, roughly twenty in a year, 
or two hundred since Sir Henry Miers’s report to the 
Carnegie United Kingdom Trustees was published 
in 1928. That is an index to the enthusiasm of 
groupe of people aware that there are hidden 
things the publio ought to see; but, alas, it is no 
index to the foresight of the enthusiasts, for the 
history of museums indicates that many of the 
new foundations, without endowments or any 
guarantee of permanent backing, will sooner. or 
later drop out of the running and disappear. The 
death-rate of museums all but keeps up with the 
birth-rate; but the spectacle of the -lingering 
death af the idea embodied in a collection which 
has outlived its intérest does infinite harm to the 
museum movement. i 

Museums dio because the people do not want 
them, at any rate in the form which their presenta- 
tion too often takes; and if only the secret of a 
live interest could be discovered, and the discovery 
were rigidly and universally applied, a new page 
would be opened in the museum story. A great 
contribution towards this end is made in 8. F. 
Markham’s recent report to the Carnegie United 
Kingdom Trustees*, a book which ought to be 
pondered over by .everyone interested in the 
present condition and potential future of the 
museums and art galleries of Great Britain. 

The origin of the report is of historio interest. 
Ten years ago, Sir Henry Miers wrote the first 
thorough-going account of the museums of Great 
Britain, also for the Carnegie United Kingdom 
as Be ee Nene 4 to Sec ote Pee 
iC plates, “(Duntermitne s Oecnagls United Kingdom Trim, 1988). 


Trustees, and having exhibited the pitiful short- 
comings of the museum service, which in his 
opinion required complete reformation, he made 
suggestions for improvement along three lines— 
by individual effort on the part of museum 
authorities, by co-operation, and by the helping 
hand (or purse) of external bodies. Anyone who 
takes the slightest interest in these public institu- 
tions must be aware of the stimulus Sir Henry 
Miers’s investigation gave to the museum move- 
ment and the progress in certain directions made 
during the decade which has elapeed. i 
Mr. Markham acted as secretary to Sir Henry 
Miers; he has since carried out a survey of 
museums in most of the British Dominions and 
Colonies and in India, on behalf of the Carnegie 
Corporation of New York; so that no one could 
have been better equipped for the new British 
survey which the trustees desired to make, in 
order to assess the progress of the past ten years 
and to foreshadow the needs of the future. 
Many years ago (1889), Sir William Henry Flower, 
in- his preeidential address at Newoastle-on-Tyne 
_to the British Association for the Advancement 
of Science, defined the purposes of a museum as 
the advance or increase of knowledge in some 
given subject, and the diffusion of knowledge 
among the interested publico—in short, the two 
aims of research and instruction. Half a century 
has seen great developments in museum standards, 
but the aims remain essentially the same. The 
first great purpose is to collect and conserve 
objects of historio, scientiflo or artistio importance 
for our own and future generations ; there follows 
the furthering of specialized knowledge by research 
in these collections, the more recent and very 
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‘nsistent aim of the education of the people by 
attractive exhibits, and the ultimate ideal of 
stimulating love of beauty or endeavour in some 
branch of human achievement. 

Every museum cannot compass all these objects, 
but every museum must set out with ita objective 
clearly conceived and must bend ite activities to 
the accomplishment of its particular goal. But 

- the goal is never attained. The essence of museum 
succeas—even of museum existence—is perpetual 
striving and continuous progress. The only type 
of museum which can afford to remain statio is 
that devoted to perpetuating the memory of 4 
great personage—Shakespeare, Livingstone, Wolfe, 
to mention recent examples—where personal relics 
are bound to be limited in number, and where the 
attraction is predominantly emotional rather than 
educational. These, however, form a relatively 
small proportion of Great Britain’s museums: of 
our eight hundred museums, “about 165 are 
devoted to a historical or personal theme, 100 to 
natural history alone, about 80 to art, 20 to 
medicme, and 20 to industry. The remainder, 
therefore, totalling some 400 museums, are general 
in their character, though many, probably 150, 
have a distmct emphasis upon illustrating their 
immediate environment” (p. 52). 

Sir William Flower wisely said, in the address 
referred to, “A museum is like a living organism— 
it requires continual and tender care. It must 
grow, or it will perish.” We would prefer to say 
‘develop’ rather than ‘grow’, for there is an im- 
pression that the addition of new rooms always 
Means progress, whereas extensions may actually 
hinder the development constantly required in any 
collection. But the plain fact is that museums die 
(and we know of collections excellent in their day, 
and their day opened nearly a century ago, dis- 
appear in recent years) because they have become 
moribund—astivity, the breath of life, has departed 
from them long ago. 

The first essential for a developing museum (and 
all others are moribund) is a competent curator, 
who has the knowledge, the skill and the brains 
to plan and execute; and a competent curator 
deserves his reward—he may at least expect a 
living wage. Yet, apart from a hundred and forty 
out of more than eight hundred museums in Great 
Britain, “in nearly every other case the curator is 
paid a scandalously low salary”. There are pitiful 
examples mentioned by Mr. Markham of salaries 
of £50 recently raised to £75 or to £100 a year. 
The County Borough of West Ham (population 
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294,000) offered £155 per annum for “a full time 
assistant with biological training, knowledge of 
photography, and a Science degree (not essential)” ; 
the County Borough of Reading (population 100,000) 
advertised for ‘‘a male assistant with practical 
Museum and Art Gallery experience, not under 22 
and preferably registered for the Diploma, salary 
offered £115”. And the London County Council pays 
ita dust-collecting gangers £158 and ita dustmen 
£150 a year! Is it surprising that dust coumu- 
lates and men and ideas decay in some of the 
provincial museums f 

The ten years which have passed since Sir Henry 
Miers made his recommendations have emphasized 
the backwardness of the weaker museums (nearly 
four hundred and fifty in number), since the 
better institutions have taken advantage of new 
opportunities and have pushed ahead. There is 
closer co-operation between them, expressed in 
flourishing regional federations, and in the growing 
power of the Museums Association; they have 
been aided and advised to a greater extent by the 
national museums; and they have made more 
use of the development of exhibition technique, to 
the great benefit and the educational value of 
their halls and galleries. 

The increasing museum contribution to educa- 
tion in progressive institutions has indeed been one 
of the impressive features of this oentury. Not 
only have greater efforts been made to replace dull 
collections by displays in which art and science 
blend for the attraction and instruction of the 
publio, but a deliberate attack upon indifference 
has also begun. Temporary exhibits of objects of 
particular interest, special exhibitions illustrating 
achievements of, or developments im, art and 
science,‘ the increasing use of modern methods of 
publicity, in which the newspapers have proved 
loyal helpers, the encouragement of regular school 
visite, and the circulation of loan collections among 
schools—all these devices have become part of the 

ized services of museums to the public ; and 
the public has responded by showing a new and 
increasing interest in museums. 

But something still is lacking. Efforts tend to 
be spasmodic and confined to comparatively few 
centres; improvements are costly, and munici- 
palities and private bodies are already hard put 
to it to find the funds required, even if they were 
sure of the most desirable lines of advance ; and 
there are museums that are static, because no 
interest is taken in them. If the country’s 
museums over all are to be made worthy of the 
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great purposes which it is in their power to serve, 
some beneficent deus ex machina must appear to 
weld the scattered units into a national movement. 
Whether that kindly guiding power shall be 
vested in a Government department, or shall 
emerge from tha museums themselves by way of 
the Museums Association, it is easential that it 
should have two basic funotions: first, that of 
giving advice where advice is sought, and of making 
recommendations where museums are moribund, 
and secondly, that of subsidizing improvements 
. and encouraging developments by the use of 
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moneys allocated by Government for museum 


So, as Mr. Markham says: “In the mind’s eye 
one can see organised throughout the length and 
breadth of the country temples of vision, where 
young enthusiasts will find a ready welcome and 
a helping hand with a cologaal book of knowledge ; 
schools will have auxiliaries on the cultural side 
not less than those which playing-fields now give 
them on the physical side, and adults will find in 
these centres a combmation of relaxation, interest, 
and ever-widening horizons.” 


The Scientific Work of Charles Fabry 


Œuvres Choisies 

Par Charles Fabry. Publiées à l’occasion de son 
jubilé scientifique. Pp. vi+-695. Jubilé scientifique 
de M. Charles Fabry odlébré à la Sorbonne le 3 
décembre 1937. Pp. 96. (Paris: Gauthier-Villars, 
1938.) 


WEEN: in 1937, Charles Fabry retired from his 
professorship in the University of Paris, he 
was persuaded to arrange and edit his principal 
scientific papers. The “Œuvres Choisies’” is the 
result. 

It is an impressive record, not so much from the 
actual amount of reading matter, though that is 
considerable, but because the author by selection 
and compression has been able to present an 
adequate record of the main “results of half a 
century’s research in about two hundred and fifty 
thousand words. 

Before we attempt to summarize the contents of 
the book, let it be said at once that Fabry’s love 
of research was accompanied by a devotion to 
teaching. He has said himself: ‘Toute mon 
existence a été consacrée à la Science et à l'enseigne- 
ment, et oes deux grandes passions m’ont procuré 
lea plus vives joies.” There are, perhaps, not many 
teachers who could refer to their vocation with 
such enthusiasm; but all would agree that it is 
& great consumer of time and energy. In assessing 
the magnitude of Fabry’s work one must read 
between the lines of his paper a story of tire- 
less activity a8 an inspiring and greatly loved 
teacher. í 

To return to Fabry’s “(Œuvres Choisies”. He 
was only about twenty years old when he took a 
post at the Faculté des Sciences at Marseilles under 
Macé de Lépinay. It. was not long before the two 
published in collaboration a paper on the ‘Theorie 


générale de Ja visibilité des franges d’inter- 
férenoe” (1891). Thus early the keynote was 
struck which was to echo through so much of 
Fabry’s work—more than half the book is concerned 
with the phenomenon of the interference of light 
and its application to the solution of physical 
problems. 

About five years later, Fabry commenced to 
study the interference fringes of silvered plates in 
collaboration with A. Perot, and in 1897 they 
published the first important description of the 
Fabry-Perot type of interference fringes and thoir 
use in the measurement of length. 

This was the type which Fabry always used 
thereafter, ita advantage lying in the much greater 
fineness of the fringes as compared with those 
used, for example, by Michelson. 

In a series of papers, Fabry and Perot described 
the properties of these fringes ; how to determine 
the number of the order of a fringe corresponding 
to a large path differance, how to use them for the 
measurement of lengths up to several decimetres, 
and for the comparison of wave-lengths of different 
rays (1898 and 1899). They then applied the 
method to determine the size of a 4 om. oube of 
quartz in wave-lengths of cadmium red light, and 
with Macé de-Lépinay determined by its aid the 
mass of a decimetre of water. Other papers on 
interference metrology finally led, in 1907, to the 
epoch-making “Nouvelle détermination du mètre 
en longueurs d’ondes lumineuses” and the ‘Déter- 
mination de la longueux d’onde de la raie rouge 
du Cadmium”. ' 

This determination led to Benoît, Fabry and Perot 
making, in 1907, at the Conference of the Inter- 
national Union for Co-operation in Solar Research 
at Meudon, the following reoommendation: ‘La 
longueur d’onde de la raie rouge de la lumière 
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du Cadmium produite par un tube & électrodes 
est 6488,4606 Angstrdm, dans lair seo 15° du 
thermométre & hydrogéne & la pression de 760 


`. mm. de mercure, la valeur de g. stant 980,67 


(45°). Ce nombre sert de definition a Punité de 
longueur d’onde.” ~ 
This recommendation was adopted by the 
Conference. Twenty years later (1927) the deter- 
mination was officially recognized by the Comité 
(and later by the Conférence générale) du Bureau 
‘International des Poids et Mesures as still the 
best. In June 1936, Fabry was able to show at a 
session of the same Committee that, applying 
certain new corrections discovered at the Reichsan- 
stalt, the measuréments were in excellent accord 
with the latest made at Teddington and at 
Fabry and Perot then turned their attention to 
the use of their étalon for determining wave- 
. Previously the wave-lengths of rays had 
been found by comparing their positions in a 
with those of other rays the wave-lengths 
of which had been determined by Rowland from 
the measured dimensions of a grating. Fabry and 
Perot set themselves to determine a number of 
wave-lengths by comparison with one selected ray, 
with all the acouracy attainable with their new 
method. ` 

The technique for carrying out this work was 
published during the years 1898-1900, a further 
application being added, that, namely, of ,deter- 
mining in a like manner the wave-lengths of the 
Fraunhofer lines of the solar spectrum. In 1902 
they published thirty-three wave-lengths of the 
solar spectrum determined in this way, together 
with the wavelengths of a number of metals, 
inoluding iron ; altogether more than sixty wave- 
lengths being given to the seventh decimal place. 

In a subsequent paper (1905), they described. 
their more expeditious way of determining inter- 
mediate wave-lengths by forming an image of the 
diffraction pattern yielded by one of their étalons 
on the slit of & spectrograph. 

To apply the method to measurements of 
extremely small variations of wave-lengths was 
but a short step, and Fabry and Buisson in 
1910 studied in this way such problems as the 
widths of the lme of the solar spectrum, the 
Doppler-Fizeau effect on rays from the ciroum- 


ference and middle of the solar disk, the kinetic 


theory of gases, and the internal movements of 
the Orion Nebula. Differences of line of sight 
velocities present in the nebula were determined 
to a much greater accuracy than had before been 
possible. z 
To study the Doppler-Fizeau effect in the labora- 
tory, Fabry devised a very ingenious piece of 
apparatus, using & revolving disk of white paper 
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as the means of producing a moving source of 
light. : 

There is no space to deal here with minor 
applications of interferometry, such as the deter- 
mination of the voltage of a Latimer-Olark standard 
cell in absolute electro-static unite. 

The next section of Fabry’s work became of 
great practical interest in the highly technical 
problem of heterochromatic ocolorimetry. This 
presented difficulties which increased with every 
new source of illumination. i 

Fabry put forward the suggestion in 1903 that 
the problem should be simplified by the use of 
liquid colour filters which, placed between the 
standard lamp and the photometer, gave a colour 
matoh with the lamp to be measured. The trans- 
mission of the filters could be carefully determined 
once for all to the necessary accuracy, and then 
all subsequent measurements could be made under 
conditions involving no colour difference. When 
he put forward this suggestion at the Academy of 
Sciences in November 1903, it met. with great 
opposition—indeed, the member who presented 
the note for Fabry wrote to him that he did so 
only “après beaucoup d’hésitation”. Neverthe- 
less, in a few years the method was accepted 
throughout the world, as were also the views on 
the universal unit of illumination, put forward 
by Fabry in his report on the subject to the 
International Commission on mmination in 1921. 

- Lack of space forbids more than a mention of 
Fabry’s work in astrophysics in connexion with - 
photometry of the sun, stars and night: sky, and 
the diffusion of light by gases; but something 
more must be said concerning his study of the 
ultra-violet end of the solar spectrum. In a 
imi investigation he came to the ocon- 
oclusion that the limit to the ultra-violet spectrum 
of the sun results from three causes : molecular 
diffusion, scatter by dust or other fine particles, 
and absorption by ozone; and he then proceeded 
to work out a technique whereby the amount of 
ozone could be measured. . 

Such’ measurements are now regularly made in 
the manner developed by Fabry. The theory had 
long before been put forward by Hartley that the 
limits of the solar spectrum were due to ozone, 
but no measurements had been made previously to 
Fabry’s in support of this hypothesis. 

In 1937, Prof. Charles Fabry was seventy years 
of age, and on the occasion of his jubilee celébration 
he told his audience that he was accustomed to 

logarithmio tables at the age of eleven 
years, and could almost say that he learnt to read 
from the “Annuaire du Bureau des Longitudes”’. 

His undiminished ardour and vitality permit us 
to hope that he only closes this volume to com- 
mence a fresh one. F. Twyman. 
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Explorations in Climatology 


(1) Handbuch der Klimatologie 
Herausgegeben von W. Köppen und B. Geiger. 
Band 4, Teil T: Klimakunde der Stidsee-Inseln, 
von Prof. Dr. Q. Schott; und Band 4, Teil U: 
Klimakunde der Antarktis, von Prof. Dr. W. 
Meinardus. Pp. Tll4+v+U183. (Berlin: 
Gebrüder Borntraeger, 1938.) 40 gold marks. 
(a) Die Meteorologie des Sonnblicks 

Teil 1: Beiträge zur Hochgebirgsmeteorologie 
nach Ergebnissen 50 jähriger Beobachtungen des 
Sonnblickobservatorimms, 8106 m. Von Ferdinand 
Steinhauser. (Herausgegeben vom Sonnblick- 
Verein.) Pp. 180+1 map. (Wien: Julius Springer, 
1938.) 8 gold marks. 


(1). TAR part of the great “Handbuch der 

Klimatologie” contains two sections, the 
South Sea Islands and the Antaroctio. In spite 
of their apparent total dissimilarity, these two 
regions are alike in being represented by few and 
scattered climatological data, which are none the 
leas impreasive because they show the interaction 
of meteorological forces on a scale seen in few other 
parts of the earth. 

The equatorial Pacific is the meeting-place of 
two great converging wind systems—the north-east 
and the south-east trades—which have swept over 
thousands of miles of tropical ocean and are hot 
and humid. By the canons of meteorology, oon- 
vergence means forced ascent, and the meeting-place 
of the winds would therefore be expected, and was 
long supposed, to be a region of frequent and in- 
tense rainfall. Observations have shown, however, 
that the actual meeting-place of the winds is on 
the whole an arid region with a violently fluctu- 
ating rainfall which may sink almost to zero for 
months at a stretch. The expected heavy rains 
fall on either side of this dry strip, but especially 
to the southward, where the transition is very 
rapid. It is an interesting problem in the effects 
of air masses, to which the author récurs several 
times, though he does not bring out olearly the 
remarkable relation between wind direction and 
rainfall. 

In the well-known trade winds themselves the 
rainfall on the small mountainous islands is almost 
entirely orographic. Thesteady winds and the rugged 
topography bring this out with almost startling 
emphasis, as, for example, in Oahu, Hawaii, where 
the annual rainfall varies from more than 286 inches 
on the peaks to less than 20 inches on the leeward 
shores. Incidentally, the rainfall charts for the 


Hawaiian islands are rather confusing because 
some are given in centimetres and one in milli- 
metres. 

The ioe-covered Antarctio continent and the 
surrounding seas provide a great natural laboratory 
of a different type, where emphasis is laid on the 
effects of temperature. The author takes as the 
boundary of the sub-antarctio region not the shift- 
ing and uncertain limit of ioe but the much more 
regular ‘convergence line’ where the cold antarctic 
waters meet the warmer seas of the main Southern 
Ocean. He thinks that it is the contrast of tem- 
perature across this boundary which provides most 
of the energy for the continuous storms of that 
region. Tke rest of the energy comes from out- 
breaks of cold air from the ice-covered continent, 
but these are confined to three separate regions. 
Elsewhere the outflowing winds are deflected by 
topography into great eddies the courses of which 
are reflected in the streams of drift ice. There is 
an interesting analysis of the conditions along the 
boundary between the antarctic and maritime 
winds, the more or less continuous antarctic polar 
front, but all this part of the earth is still rich in 
unsolved meteorological problems, both at the 
surface and in the upper air. 

Both sections are well provided with diagrams, 
and all available statistical information is set out 
in the numerous tables which are a regular feature 
of the “Handbuch”. In the Antarctic section per- 
haps a little too much is made of the scanty data 
by harmonic analysis, and one would have pre- 
ferred more quotations of descriptive passages. 
There are very fall bibliographies in both sections. 

(2) The completion at the end of 1936 of an 
unbroken series of meteorological observations 
covering a period of fifty years, at a height of 
10,190 ft. on the summit of the Sonnblick, marks a 
magnificent achievement, great not only for the 
scientific value of the resulte but also in terms of 
susteined effort against the diffioulties of Nature, 
whioh can readily be appreciated from the coloured 
panorama slipped inside the front cover. This 
volume presents a summary of the climatological 
results with a wealth of detail. 

- The elements discussed include temperature, 
humidity, cloud and sunshine, precipitation, wind 
and pressure. The mean temperature for the year 
is only 20-5° F., falling to 8° F. in February, while 
only two months, July and August, have a mean 
just above the freexing point. Greater interest 
is attached to the secular variation. As is now well 
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known, the first fifteen or twenty years of the 
present oentury were mainly a period of mild 
winters and less definitely of cool summers in 
Europe. The same tendency is shown by the 
Sonnblick observations, proving that this change 
is not confined to the lowest layers of the atmo- 


In humidity the mountain-tops present some 
unusual phenomena of the ‘looking-glass’ sort. 
Relative humidity is greatest in summer, and in 
summer it is greatest in the evening and least in 
the morning. This is because the whole layer of 
air below contracta during the night and expands 
during the day, while iregular movements cause 
some very rapid changes from one hour to the next. 
Cloudiness shows similar features, being greatest 
in summer, especially with easterly winds! Eyen 
the duration of sunshine is greater in March than 
in June but varies little throughout the year, 
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while the percentage of possible sunshine ‘is | 
greatest in February and January. Sonnblick well 
supports the famous winter climate of the high 
Alps ; Vienna presents a very different picture. 

Mountain stations were formerly important as 
thé only source of information about the winds 
at high levels and they are still valuable to control 
and supplement the pilot balloon observations. 
Sonnblick has a cup anemometer, and the resulta 
have already been the subject of some important 
memoirs. .The present publication gives the resulta 
of the tabulations in great detail. 

The discussions are supplemented by an im- 
preesive appendix containing full series of the 
monthly values of all elements, which will prove 
very valuable for reference. The whole work will 
appeal not only to meteorologists but also to all 
who know and love the Alps in their many moods. 

C. E. P. B. 


Egyptian Prehistory 


Cemeteries of Armant I ' 
By Sir Robert Mond and Oliver H. Myers. Wi 
Chapters by F. J. C. Baly, Dr. A. J. E. Cave, 
Buliman Huzayyin, Dr. J. W. Jackson, and Rev. 
De Lacy O’Leary, and other Contributions. The 
Text. Pp. xtii+ 300. The Plates. Pp. xi+ 78. 
(London: The Egypt Exploration Society, and 
Oxford University Press, 1937.) 25s. 


[Ee Tae ory roms diegui ‘tredsures centuries 
ago to modern excavations, and between 
the first memoirs of excavations in Egypt 
and this book there is almost as great a 
difference. Its results are of interest not only 
to archmologista but also to studenta of natural 
science. i 

“Cemoterieæ of Armant I” is a report on the 
excavation of, for the most part, prehistoric 
cemeteries at Hermonthis (Armant) in Upper 
Egypt. There is also an account of a prehistoric 
settlement. In its production many experts have 
collaborated, with the result that it is not a mere 
survey of work done in the field but an attempt 
to apply new principles to the study of Egyptian 
archeology. 3 

On one hand, the writers employ technological 
and chemical tests to a great—almost too 
extent in order to get the best out of “material 
of no outstanding value”. They describe how 
beads were manufactured, and the different 
qualities of the brickwork which was used in 


tomb construction. They have analysed, by 

different methods, certain unique pieces of stuc- 
coed linen found in a prehistoric tomb, perhaps a 
kind of primitive cartonnage similar to that which 
was used in later times for the covering of mum- 
mies. There are also metallurgical analyses and 
chapters on the anatomical study of human 
remains carried out in situ. Far-reaching theories 
concerning climatic ohanges in Africa are 
founded on the discovery of a new kind of pottery 
and traces of tree-remains in the desert sand. A 
valuable addition to archmological technique is 
the introduction of a colour-chart, based on the 
“Ostwald Colour Album”, in order to facilitate the 
accurate degcription of the colours of beads and 


pottery. 

Another characteristic feature of the book is 
the authors’ emphasis on the need to improve the 
systems of olassification hitherto current in 
Egyptian archwology, or to substitute new systems 
for the old. They suggest, for example, a new 
typology for pottery. Instead of arranging the- 
pote in the first instanoe according to their pattern 
and shape—the system used by classical archwo- 
logista which Petrie introduced into the study of 

istoric pottery—they are to be olassifled 
primarily by ‘ware’, and only within that grouping 
by the orthodox method. The authors also oriticixe 
the two systems of classifying beads which are at 
present in use, but have not attempted to devise 
another because of the comparatively small 
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number of beads found in their own excavations. 
A long chapter is devoted to flint implements, of 
special importance ‘since there is as yet no com- 
prehensive account of the Egyptian flint 
industry. Only flmts from Armant are treated 
here, but they are classified and illustrated in 
a way which it is hoped will provide a basis for all 
future work on flints. At the end of each chapter 
is a useful index of the objects discussed in it. 
The whole book is distinguished by a thorough- 
nees and a scholarship which does not shrink from 
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confessing that the only iron ring found during 
the excavations—of which there is a photograph 
on one of the plates—was lost on the way to the 


‘laboratory ! Nor are the authors afraid to state 


conclusions that are entirely negative. 

This report of a single excavation is little short 
of a text-book alike for excavators and students 
of Egyptian prehistory, and should be studied by 
all who undertake research in the subject; even 
if, as is stated in the first chapter, Bae aa 
greater than the whole”. K. B. 


The Ways of the Red Deer 


A Herd of Red Deer 

A Study in Animal Behaviour. By Dr. F. Fraser 
Darling. Pp. x-+215 -+8 plates. (London: Oxford 
University Press, 1937.) 15s. net. 


OF the large land mammals which originally 
inhabited the British Isles, civilization has 
left as sole survivors the deer, and of these the red 
deer, saved from extinction because of their value 
throughout the ages for the chase, have been 
studied perhaps more than any other British 
mammal. Yet there was more to be done. The 
growing appreciation of the oneneds of an animal 
with its environment, animate and inanimate, 
demanded that a closer reckoning should be made 
between vital reactions and the condition or oom- 
bination of conditions with -which they were 
associated. 

Dr. Darling has accomplished this “study of 
animal behaviour” with pai ing thoroughness 
and devotion. For two years he lived with the 
deer in the wilds of Wester Ross, following their 
movements and studying their activities at all 
seasons and under all sorta of conditions; as a 
result he has contributed and added precision to 
our knowledge of their natural history, and by 
emphasizing the relationship between weather and 
movement and the influences of communal life has 
opened up a new field of interest and specu- 
lation. 

A main theis developed in the book is the 
importance of the hind as a leader in the deer 
community: “the stag never attains to leader- 
ship, and the first stag in rut which may be 
running round a group of fifty hinds has no power 
of leadership”; but “the outstanding feature of 
the hind group is ita cohesion which, doubtless, 
is derived from the stability of the family”. Many 
telling examples are given of the supremacy of 
the leader hind in her own ooterie, as controller 


in advance and retreat, as watch and ward; even 
in the harem of the rutting stag the hind still 
retains her leadership in spite of the ‘egocentric 
and casual dominanoe of the stag’. To this social 
system in a gregarious community the author 
applies the term ‘matriarchal’. 

The analysis of the differences between the 
behaviour of stag and hind groups, of their selection 
and use of distinct territories, and of the influences 
of atmospheric moisture and wind upon herd 
movements are valuable contributions to the 
ecology and reactions of the red deer. Although 
physiological speculation has perhaps outrun the 
evidence, the factual description of the phases of 
reproduction and of their bearing upon the 
sociality of the species is thorough and sugges- 
tive. 

The book appears to have been written some- 
what hurriedly, and inaccuracies have crept into 
the text: poplar trees are not “relics of a golden 
age of pine forest” (p. 12) judging by pollen 
statistics, and the pine forest of the peat did not 
follow upon the last glacial period (p. 15) ; to state 
boldly that Rowan’s experimental crows flew 
norihwards (p. 155),,when the-majority did not, 
is somewhat distorting the evidence ; the map of 
the distribution of red deer in Sootland (p. 28) 
omits the interesting colony in North Uist; and 
it seems inconsistent to state that “man has been 
at pains to breed out the- social instincte” of 
sheep (p. 95), and on the following page to say 
that the primitive or wild type has no flocking 
instinct. Sometimes, too, assertion goes farther 
than is warranted. 

Dr. Darling’s book is attractively written, and 
he has made out a good case for “taking sociality 
into account in observing and interpreting be- 
haviour” ; his work will remain an example of 
how such observation may and should be carried 
out in the haunts of a wild creature. 
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(1) Spontane und Strahleninduxierte Mutabilitat 
.Von H. Stubbe. (Probleme der theoretischen und 
‘angewandten Genetik und deren Grenzgebiete.) Pp. 
190. (Leipzig: Georg Thieme, 1987.) 6.80 gold marks. 
(a) Erbschadigungen . 
Von Dr.- Gerhard Schubert und Dr. Artur’ Pickhan. 
(Probleme der theoretischen und angewandten 
Genetik und deren Grenzgebiete. Herauagegeben von 
H. Böhm, G. Gottechewski, W. Httttig, G. Just, A. 
Pickhan, W. F. Reinig, O. H. Schindewolf, H.Stubbe, 
N. W. Timoféeff-Reasovaky, F. von Wettstein, K. G. 
Zimmer. Redigiert von W. F. Reinig.) Pp. 164. 
(Leipzig : Georg Thieme, 1988.) 6.80 gold marks. 
HESE two volumes belong to a series dealing with 
the problems of theoretical and applied genetics. 
(1) The first, by Dr. Stubbe, is a detailed account 
of spontaneous and induced mutetions in animals and 


plants, but with the main emphasis-on X-ray mute- ~ 


tions. The results in this field are carefully analysed, 
and the methods used m such work are described, 
especially as regards dosage and length of exposure. 
The book will be useful for reference by all workers 
in this subject. 

(2) The second volume, edited by medical workers, 
covers part of the same ground as the first. Beginning 
with introductory chapters on the groundwork of 
genetics and the nature of mutations, the third 
chapter discusses the genetics of wild populations in 
relation to isolation and selection. Chapters iv and v 
are concerned with the production of mutations by 
various types of radiation and by other physical and 
chemical means. The concluding chapters discuss the 
genetic bases of germinal injuries and defects, with 
particular reference to conditions in man. The 
mutation frequency in man and the relative impor- 
tance of different types of radiation therapy are 
considered. E 
Pascal 
The Life of Genius. By Morris Bishop. Pp. xii+ 
398+6 plates. (London: GQ. Bell and Sons, Ltd., 
1987.) 128. 6d. net. 


have very few books in English about this 
great French thinker, who has always had an 
extracrdinary followmg on the Continent. Prof. 
Bishop’s study is therefore most welcome. , The 
various aspects of Pascal’s personality are studied 
in turn: a thinker, a mystic, a philosopher, a 
physicist, a mathematician, a theologian, a man of 
the world, Pascal had many interests and must 
be credited with many achievements. These, how- 
ever, are not considered quite so eminent by the 
author as to justify the usual estimate of Pascal’s 
genius as one of the first rank. In science, in 
particular, Pascal did not do so much as some other 
of his contemporaries: by stressing the importance 
' of intuition, with due regard to the claims of ex- 
perience in physics, and of formaliam in mathematics, 
it would appear that Pascal was ultimately concerned 
more with teligion than with positive knowledge. 
The attraction of man towards the infinite is, 
indeed, the mainspring of Pascal’s thought: his 
theories and thoughta are really illustrations of this 
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leading conception of man’s destiny. Prof. Bishop 
is therefore right in suggesting that Pascal's work 
is more signifloant for the history of religious thought 
than otherwise. In this respect, be rightly sides with 


-the Jesuits against the Jansenism of Port-Royal. 


In spite of the light thrown by the author with 


_ sxoellent scholarship on ` Pascal’s personality, the 


Impression remains that Pascal emerges rather 
smaller from this scrutiny. But this, of course, is 
not the wish of the author of this excellent work. 
T.G. 
Lac Cultivation in India 
Being a second and revised edition of “A Practical 
Manual of Lac Cultivation”. By P. M. Glover. EP: 
vii+147+25 plates. (Namkum: Indian Lac Re 
search Institute, 1987.) 2 rupees. 
T is tolerably well known that lac is a resinous 
substance secreted by a scale insect (family 
Coocidæ) known as Lacotfer lacca (Karr.). The pro- 
duction of lac is virtually a monopoly of Indis and 
Burma. The greater amount of lac is produced in 
Bihar: outside India, lac is grown in small quanti- 
ties in Ceylon, Java, Borneo, Malay States, Siam, 
China and Indo-China. 
- A great deal of biological and practical work re- 
specting lac and the lao insect has been carried out 
at the Indian Lao Research Institute at Namkum, 
Ranchi, Bihar. The resulta of this work are embodied 
in this book, now under notice, written by Mr. P. M. 
Glover, entomologist to the Institute. Its first 
edition appeared*in 1981 but, since that time, con- | 
considerably including, more especially, the planta- 
tion growth of lac. The whole subject is very oom- 
prehenaively treated by Mr. Glover, particularly 
from the gultural and commercial points of view, 
while essential knowledge regarding the biology of the 
insect, and of its parasites and predators is not over- 
looked. The book is well printed and fully illustrated, $ 
while its low price should ensure its continued 
success. A. D.I. 


The California Woodpecker and I 
A Btudy in Oomparative Zoology. By William 
Emerson Ritter. Pp. xiv+340. (Berkeley, : 
University of California Press; London: Cambridge 
University Presa, 1988.) 16s. net. 

HE acorn-storing of the California woodpecker is 

of great interest, as storage of food for use at 
a distant.date is very rare among birds. The wood- 
pecker drills holes in the bark of a tree, and fits an 
acorn tightly into each—big end outward. Some- 
times the natural corrugations of the bark are used, 
or the cracks in a telegraph pole. The drilled surface 
often becomes covered with a mosaic, of perhaps 
50,000 acorns on & single trunk. This behaviour 
provides the starting-point of the present study, and 
the first part of the book is mainly ornithological. 
It then forms the basis of an easay in comparative 
xoology and psychology, in which bird and man are 
contrasted, and leads finally to a philosophical dis- 
course under the caption ‘‘My Understanding of Men 
and Woodpeckers”. 
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A Living Fish of Mesozoic Type 


By Dr. J. L. B. Smith, Rhodes 


EZ Africa semper aliquid novi. It is my privilege 

to announce the discovery of a Crossopterygian 
fish of a type believed to have become extinct by 
the close of the Mesozoic period. This fish was 
taken by trawl-net at a depth of about 40 fathoms 
some miles west of Kast London on December 22, 
1938. It was alive when caught, and shortly after 
it died it was handed over to Miss Courtenay- 


University College, Grahamstown 


mounted specimen, a responsible citizen-angler of 
East London stated that about five years ago he 
had found precisely such a fish, only considerably 
larger (sic), partially decomposed, cast up by the 
waves on & lonely part of the shore east of East 
London. When he returned with assistance, the 
monster had vanished with a risen tide. With 
regard to the present specimen, fortunately both 





CommadantTeip Fish reom East LONDON, SOUTH Arpica. 


The small arrow shows the position of the spiracle, and the dotted lne indicates the position of a 
membrane behind the first dorsal fin. 


Latimer, curator of the East London Museum. 
Miss Latimer wrote to me, enclosing a sketch and 
brief particulars of the specimen. Owing to the 
seasonal disorganization of the postal services, the 
letter did not reach me at Knysna, some four 
hundred miles away, until ten days later. It was 
obvious from the sketch and notes that the fish 
was of a type believed long extinct. Immediate 
telephonic communication with the East London 
Museum revealed that, owing to lack of preserving 
equipment at that Institution, the putrefied body 
had been disposed of beyond any hope of redemp- 
tion, and the fish had been mounted by the local 
taxidermist. 

Since the fish was unquestionably alive when 
caught, there is at least a possibility that this 
zoological tragedy may be ameliorated by the 
capture of another specimen. This is not so remote 
as might appear. After careful inspection of the 


Miss Latimer and the taxidermist were drawn to 
observe details of the carcass very closely, so that 
exhaustive independent questioning has left me 
with at least some definite information about the 
missing parts. Fortunately also, the terminal caudal 
portion of the vertebral column and part of the 
pectoral girdle remain. The skull is of course intact. 

The specimen is 1,500 mm. in total length, and 
weighed 127 Ib. when caught. The colour was a 
bright metallic blue, which has faded to brown 
with preservation. 

In major characters this remarkable specimen 
shows close relationship with the Mesozoic genus 
Macropoma Agassiz, of the family Colacanthida, 
order Actinistia. The gephyrocercal tail with pro- 
truding axial supplement, the normal first dorsal, 
the obtuse lobation of the remaining fins, the 
ganoin tubercle ornamentation on the scales and 
on some of the dermal bones of the head, the 
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nature and arrangement of the dentigerous bones 
of the mouth, and the form of the dermal armour 
of the head, are all typically colacanthid. 

The skeleton was cartilaginous, the vertebral 
column apparently tubular, and the whole fish 
extraordinarily oily. The fish has small spiracles 
situated as shown in the accompanying illustration, 
and a definite though not very obvious lateral 
line, which continues uninterrupted to the end 
of the supplementary caudal. Other differences 
from the known colacanthid fishes are the 
pronounced pedunculation of the lobate pectorals, 
‘the reduction of the dermal armour of the head, 
and the presence of two small heavily ornamented 
bones at the anterior lower corner of the opercular 
plate, which probably correspond with the more 
fully developed inter- and sub-opercula of teleosts, 
also a similar posterior post-spiracular ossicle. 
Dermal .parafrontals are not visible. There is a 
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free tongue composed of four fused segments 
covered with presumably ossified tubercles. 

It is probable that systematista will wish to 
propose a new family (some even a new order) for 
this fish, but I am at present satisfied that it is 
olose enough to the Mesozoic Colacanthidss to 
Justify its inclusion in that family. It has been 
noted that certain celacanthid fishes underwent 
little apparent change from the Devonian to the 
Cretaceous. It is therefore not surprising that this 
species, which presumably has survived from the 
Mesozoic, should still retain most of the features 
which characterize that family. 

For the fish described and figured above I 
propose the name Latimeria Chalumnæ gen. 
et sp. nov.; the full account of the_ species 
and of its taxonomic relationships will be pub- 
lished in the Transactions of the Royal Society of 
South Africa, 


A i Land Fertility Map of England and Wales* 


By Dr. L. Dudley Stamp, 
Director of the Land Utilisation Survey of Britain 


[eee and housing development in 

England and Wales is estimated to have 
absorbed since 1900 no fewer than 800,000 acres— 
an area equivalent to the counties of Buckingham 
and Bedford combined. This land has been taken 
mainly from that devoted previously to agri- 
culture and, once covered with bricks and mortar, 
it is lost to agricultural production for ever. Not 
only is the area concerned 2 per cent of the total 
area of the country, but it is also largely the best 
‘quality land. The modern factory with its hori- 
zontal layout requires level or gently undulating 
land, preferably well-drained ; such land is also 
that most easily and cheaply developed as building 
estates and is also of the type required for sero- 
dromes. It is precisely the best ploughland which 
has these characteristics and which is therefore 
being absorbed with alarming rapidity. Amongst 
the asseta of the nation, its good agricultural 
land is surely one of the most precious, and 
yet, at the present time, enjoys little or no 
protection. 

First-class arable land, suitable for intensive 
use a8 market gardens, occupies a strictly limited 
area in Britain—probably not more than 5 per 
cent—yet the value of even this land for agri- 
cultural purposes is below ita ‘development’ value 


tnoluded in a pubbe lecture delivered at 
1 of Hoonomies on January 81. 


of the Usman on. ti Geograph Datiboa of toe 
Intra Population 


if it is so situated as to be suitable for housing or 
industrial purposes. Similarly, local and other 
publio authorities take such land without hesita- 
tion for housing, recreation or publio utilities 
(notably reservoirs), thus impoverishing national 
resources as & whole. Under the Town and Country 
Planning Acta, most agricultural land is ‘zoned’ 
for housing independently of its value for food 
production. Indeed, many town and regional plans 
completely ignore agricultural values and, as in 
the case of the South Essex regional plan, would 
result in the best land being devoted to housing 
and industry before the poorer land is touched. 
It is becoming increasingly apparent that, in the 
matter of land planning, local and national needs 
are in direct conflict, and that a National Planning 
Board is an urgent necessity. 

If the national stability depends in any way on 
the maintenance and perhaps increase in home food 
production, and if the national health can be 
related in any way to a supply of freah milk, 
vegetables and fruit, then the appropriate land 
must be preserved. The determination of the 
areas of best land thus becomes a problem of 
greatest urgency. 

Several different bases might clearly be adopted 
in attempting a classification of the land of Britain. 
It might be made on the basis of a detailed soil 
survey, but this has not yet been made and there 
remain technical difficulties, including both finance 
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and personnel. Another method is to take agricul- 
tural productivity, but.this is only valid if crop 
yields are studied on a field-to-field basis or 
carrying capecity of grasaland on similar small 
units. Conclusions based on statistics available— 
, even if individual farm or perish figures are used 
—are far too generalized because of the inherently 
hetef8geneous character of the units. A survey of 
land values at a given time might seem to indicate 
a suitable basis were 
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back the story much farther. Contrary to popular 
belief, the natural factors exercise a greater 
influence now than they did in the past in the 
determination of land use. With the improvement 
of internal communications and the development 
of overseas supplies, it is no longer economic to 
use land for the production of commodities (such 
as wheat in much of the West and Midlands) for 
which it is, for climatio or edaphic reasons, unsuited. 








it not that these are re- 
lated too closely to con- 
siderations of accessibil- 
ity and to amenity or 
‘development’ values. In 
a country where natural 
or semi-natural 

tion is still dominant an 
ecological survey may 
well, as F. E. Clements 
has urged, assees the 
combined total influence 
of all natural factors—of 
elevation, aspect, drain- 
age, soil, climate. This 
method can be applied to 
the great moorland and 
‘rough grazing’ areas of 
Britain and has been ex- 
tended by Stapledon and 
his oo-workers to the 
whole of Wales by using 
‘Index species’ and the 
floristic composition of 
the widely distributed 
grasaland. 

It is possible to de- 
vise a classification 
based primarily on ex- 
isting land use provided 
that natural, historical 
and economic factors 
are all adequately oon- 
sidered. The Land Util- 








isation Survey has oom- 

pleted a fleld-to-field survey of present land use 
over the whole of England, Wales and Sootland. 
The six-inch field mape and the one-inch coloured 
maps (of which eighty sheets have now been 
published) form the starting point for oom- 
parison with the past. Over large areas of the 
country, a direct comparison can be made with 
the period 1837-1845 by plotting on to modern 
six-inch maps the information collected in pariah 
surveys made under the Tithe Redemption Aot of 
1836—a tedious and laborious though illuminating 
exercise. In some areas, eighteenth century 
enclosure, manorial and other medieval maps carry 





Most of Britain has been settled and farmed for 
hundreds, if not thousands, of years. Recent land- 
use is often the result of a long continued process 
of determination by trial and error. Our investi- 
gations have stressed what might therefore be 
expected, though which is constantly denied, that 
there is a-remarkable stability of land use in 
Britain. This applies to the poorest Iand—moor- 
land and wasteland now and in the past; and to 
the best land—selected for ploughland in the past 
and remaining under the plough to the present 
day despite economio vicissitudes. The maximum 
of change has taken place on lands of intermediate 
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quality—under certain economic conditions it may 
pay to plough them ; under others to put them 
down to grass; under others to abandon them 
entirely or in part. 

Thus the classification of the land of Britain 
now proposed is based on a variety of considera- 
tions. The accompanying map is a first attempt 
to show the approximate distribution of each type. 
It has been prepared on incomplete information 
and is published now for the first time in order to 
secure constructive oriticiam. 

(1) Land of the highest agricultural value— 
actual or potential market-garden land, capable of 
intensive cultivation, with deep, fertile, easily 
worked loamy soils, retentive of moisture and of 
manure and often naturally rich in humus and 
mineral salts. Most of this land has long been 
tilled, though some (for example, Fenland and 
south Lancashire) has been made available by 
careful . This is the land above all other 
needed by the nation for the production of freah 
fruit and vegetables, and which needs protection 
from the inroads of housing and industry. Its 
protection near towns is especially desirable to 
secure local supplies of fresh vegetables. Some 
at least might be reserved for allotment 


ens. : 

(2) Land of high agriculiural value—the major 
ploughlands. For climatio reasons this land is 
mainly in eastern and southern England and is the 
land from which Britain must obtain the bulk of 
her ordinary farm orops for direct human con- 
sumption. Whilst from ite position and character 
some may be needed for aerodromes and other 
national requirements, it should be protected so 
far as possible from housing and industrial develop- 
ment. Most has shown great stability in use as 
crop land. 

(3) Land of high agricultural value—yirst quality 
grassland. This inoludes the best ‘fattening pas- 
tures’, capable of fattening one bullock per acre 
(or equivalent in other animal units) and usually 
managed as permanent grassland. Soils are often 
heavy though fertile and surface water is available. 
The land is the basis of the home-killed beef 
industry and much of the dairying mdustry and 
should be preserved as far as possible. 

(4) Land of high agricultural value—the major 
stretches of good grassland. The carrying capacity 
is lower than on the first quality grassland and 
the pastures are not normally fattening pastures 
without the aid of auxiliary feeding stuffs. The 
land should be regarded as primarily agricultural 
but not debarred from other uses under adequate 
safeguards or control. 

(5-7) Lands of intermediate. value. In the 
present state of information available no attempt 
has been made on the map to subdivide this land, 
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though clearly two or three major types can be 
separated ; for example, the broad stretches of 
downland, normally under mixed farming, oon- | 
trasting with the hilly lands of western England 
and Wales under alternate husbandry. Quite 
apart from detailed soil studies (the soils are 
extremely varied) most of this land can be detected 
when its utilization is studied historically. Much of 
it to-day is under pasture (often of second quality 
with reeds, rushes, bracken, etc.); in past times 
of prosperity or under economic stimulus, much of 
it was ploughed and cropped; with the advent of 
times of depression, it became in part agriculturally 
sub-marginal and much is allowed to lie idle. This 
is land which should be the especial concern of 
national planning, where an integration of agri- 
culture, housing, industry, including garden cities, 
recreational areas, high-speed parkways and other 
requirements of present and future, should really 
be agra 

(8) Land of low agriculiural value—moorland 
and rough hill pasture. This is land with immature 
mountain soils, usually thin, or stony podsolized 
soils, which is of limited eoonomio value as rough 
grazing, as sporting estates or as gathering ground 
for water supply. Because of ita hilly or moun- 
tainous character it is rarely suitable for industrial 


development, but ita greater use in the national 


economy can be found by a careful division into 
areas suitable for (a) improvement to good pasture, 
(b) afforestation, (c) recreation (national parks, 
eto.), (d) water supply and (e) rough pasture as at 
P 

(9) Land of low agricultural value—heathland 
and lowland areas of rough pasture. These are the 
old ‘wastelands’ of the medieval farmer, usually 
with ‘hungry’ light soils, and most of the ‘commons’ 
of south-eastern England, as well as larger areas 
such as the New Forest and Breckland, are of this 
type. Where occurring near towns, this land is 
idea] for those parts of ‘green belte’ designed 
primarily as public open spaces—scenically 
attractive with heather and pine woods and drying 
quickly after rain. If abundant (for example, parta 
of Surrey) the land is very attractive for good types 
of residences, provided the owner does not look 
for a substantial return from the cultivation of his 
garden or amall-holding. The more extensive or 
remote areas are suitable for coniferous affores- 
tation, military training grounds, and even in 
some areas for industrial purposes. 

The driest and least fertile tracts of downland 
and limestone pasture are allied in value and 
utilization ; for example, parts of the Chilterns 
and South Downs. 

(10) Land of low agricultural value—rough 
marsh pasture, saliings, etc. Although the reclama- 
tion of such land often provides good grazing 
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(Thames marshes) or even good arable land, it is 
expensive and difficult to justify commercially ; 
on the other hand, the waterside location, ease of 
excavation for docks, wharves, etc., and the 
possibility of building up the land by dredging 
silt from neighbouring watercourses and thus 
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improving the river channels, makes this cheap 
land attractive to heavy industry. There is every 
reason to encourage industry to use such land ; 
for example, Tees-side, Teseamouth, Thames-side; 
banks of Lower Medway, certain perts of South- 
ampton Water, eto. 


National Nutrition Policies 
By Sir John Boyd Orr, F.R.S. 


[Ee eee io De any yee i ty 
diet is the direct cause of a heavy mortality 
throughout the world through deficiency diseases 
such as pellagra and beriberi, and, even in the 
wealthiest countries, of a great deal of ill-health. 
It has also been known that diseases due to faulty 
diet are possibly the easiest of all to prevent. 
Yet we are only now beginning to make 4 survey 
of the extent of the damage being done to the 
human race by malnutrition, and of our food 
resources available to prevent that damage. 
Through the action of the League of Nations, 
this is now being done on an international basis*. 
Following the recommendation of the League’s 
Mixed Committee on Nutrition, twenty-one ooun- 
tries have set up national nutrition committees 
to collect information regarding the state of nutri- 
tion in the different countries and to ascertain 
what is needed to make national dietaries fully 
adequate for health. The committees are conduct- 
ing inquiries on what foods and what amounts of 
each are consumed by people of all clasees and 
living under all sorts of conditions. This informa- 
tion, got by family budget inquiries and dietary 
surveys, enables estimates to be made of the 
nutritive value of the diet of different classes and 
also gives an indication of the level of income 
necessary for adequate nutrition. A parallel 
investigation of the state of nutrition of the families 
whose diets are determined will give some indica- 
tion of the extent to which ill-health and poor 
physique can be attributed to’ deficiencies in the 


S is difficult, however, to asseas the relative 
inftuence on health of faulty diet and of other 
factors inimical to health which usually acoompany 
fanlty diet. Useful information on this can be 
obtained by feeding experiments on children on 
poor diets, the deficiencies of which are made good 
by the addition of supplements of high nutritive 
value, and comparing the subsequent health of 
these children with that of children on similar diets 
and under comparable conditions but not receiving 
supplementary feeding. A further line of inquiry 


hee of Nationa, AE of National Muirtiton 1937-38. 
Miaa, No.: ._Pp. 120, (Geneva: toaga of 
Taa George Allen and Unwin, Ltd , 1938.) 2s. 


recommended is a survey of total national food 
supplies, home products plus importa, and a 
comparison of total food available with total 
national nutritional requirements. The informa- 
tion obtained in all these investigations will show 
what changes are needed in national food policies 
in the interest of health. 

Governments were requested to furnish to the 
League annual reporte on the work of their 
nutrition committees and the secretariat was in- 
structed to publish an annual summary of these 
statements and of the proceedings of meetings of 
the representatives of the national committees. 
This survey of national nutrition policies now 
available gives the first annual report on the 
statements received and of the proceedings of 
the first meeting held last October, at which 
sixteen countries were represented. 

Though the work of most of these committees is 
still in the initial stage, this report promises 
for the success of the difficult work which they 
have undertaken. - The information brought out 
in the preliminary inquiries shows.the great need 
for a world-wide investigation and the immense 
possibilities of promoting human welfare by the 
application of “the newer knowledge of nutrition”. 
The facts already revealed are sufficiently startling 
to warrant immediate changes in national food 
policies. Even in a country like Australia, where 
the standard of living is high compared with 
European countries, it was found that olinical 
survey with modern scientific methods revealed a 
quite unexpected amount of malnutrition. Of 
more than three thousand children examined in 
four inland areas, 17-9 per cent were recorded as 
showing evidence of unsatisfactory nutrition. An 
inquiry among pre-school children in Melbourne 
revealed evidence of malnutrition in 21-7 per oent 
of those examined. It is suggested that the 
maliutrition is due to a lack of dairy products, 
fruit and vegetables. The Australian Government 
has been trying to find a market for the export of 
these. It looks as if she has a market within her 
own borders which could be exploited to the great 
benefit of the people of Australia. In the United 
States, more than 60 per cent of the diets of Negro 
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families in the south were found to be in need of 
improvement. In Hungary it was found that if 
requirements are to be fully met and exports 
maintained at the present level, milk production 
would need to be increased by 120 per oent and 
eggs by 470 per oent. In Jugoslavia, the peasant’s 
winter diet consista almost solely of bread and 
beans. In summer, it provides nearly all the 
necessary elements, with the result that, in the 
autumn, there is a noticeable improvement in 
nutrition. Under the existing economic conditions, 
the peasant is obliged to sell his milk and eggs, 
and farm workers and children suffer from all kinds 
of deficienoy diseases. Rickets and pellagra are 
specially common. During the Easter fast, 
epidemios of night-blindness and other eye diseases 
occur in certain regions. It is stated that some 
villages observe practically all orthodox fasta, 
which may amount to as many as 206 in the year. 

These are examples of the kind of facts being 
brought to light by the work of these national 
nutrition committees. They are dealing with an 
urgent world-wide problem. They are showing the 
direction in which modern science can be most easily 
applied for the promotion of human welfare, pro- 
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vided Governments can devise ways and means to 
increase production of the ‘protective’ foods, to 
facilitate distribution and adjust the economic 
system to bring a diet adequate for health within 
the reach of all and, at the same time, carry on 
educational campaigns so that families may be 
able to adjust their expenditure on food to the 
best advantage. 

The work which the League of Nations has done 
in initiating and carrying on this work for the 
improvement of nutrition on an international 
basis is sufficient alone to justify ite establish- 
ment. The League provides an international 
organization which can mass the world’s scientific 
knowledge on the problem, and bring together 
the representatives of all the different countries 
once a year to get the mutual benefit of the 
exchange of information and the discussion 
of difficulties. The enthusiasm for the work 
would be increased with the knowledge that 
the information obtained is being used for the 
evolution of agricultural, trade and economio 
policies, designed to adjust national food supplies 
to national requirements and so bring the work of 
the national committees to full fruition. 


Element 43 


By Prof. 


EY time that physics has offered a new 

. analytical tool to chemistry, the most striking 
success has been the discovery of new elements. 
Rubidium and cæsium are thus offsprings of the 
use of the spectroscope, polonium and radium were 
discovered through the new methods of radio- 
activity, hafnium and rhenium were recognized 
through their X-ray spectra. 

Mendeléeff’s work, on the other hand, by 
classifying the chemical types, has in a way set a 
limit to the possibility of further discoveries and 
gives also a method of predicting rather exactly the 
properties of the missing elements. These are 
element 48, a lighter homologue of rhenium ; 
element 61, a rare earth ; element 87, a halogen ; 
and element 89, an alkali. The search for these 
elements in the minerals, the only source at our 
disposal until a few years ago, has not been 
successful, and none of them seems to have been 
recognized with certainty in the earth’s crust, in 
spite of considerable effort?. 

Artificial radioactivity has supplied chemistry 
with a powerful new instrument, and from the 
point of view of the discovery of new elements 
its most striking feature is that one is able now 
to create, by transmutation from other elements, 
the element one wants to study. The first achieve- 


E. Segrè 


ment in this type of investigation was the dis- 
covery of transuranic elements by Fermi and his 
co-workers, continuing the periodic system above 
uranium (No. 92), although, in view of recent work, 
confirmation of their existence is needed. 

In the search for the four missing elements 
lower than uranium, we have now been able to 
prepare element 43 and study its properties in 
detail. The substance was produced in the Berkeley 
cyclotron, which thus remains for the time being 
the only ‘mine’ of the element. It was made by 
bombarding molybdenum with deuterons or with 
neutrons*. 

At least five radioactive isotopes of atomic 
number 43 have been recognized* among the pro- 
ducts of the bombardment, and some of them have 
a half-life long enough to permit a rather complete 
investigation of the ahemioal behaviour of element 
43. Actually perusal of the periodic table may help 
to predict many of ita chemical properties but, 
on the other hand, the finer details, often vary 
important from the analytical point of view, may 
be found only by direct experiment. 

The first properties to be studied obviously 
should be the analytical ones, in order to be able 
to identify the new element and separate it from 
all the others. Many of the separations are quite 
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elementary and there is no need of any special 
study to devise them, but for the separation from 
the neighbouring elements things are more oom- 
plicated, and emphasis has to be put on the separa- 
tion from manganese, molybdenum, ruthenium 
and especially rhenium, which are the four elements 
closest to element 43 in the periodic table, and have 
most resemblance to it. The methods and principles 
of the chemistry of minute amounts of substance 
and of radioactive detection, as worked out 
by Curie, Rutherford, Soddy and others in 
their classical work on the natural radioactive 
elements, have been employed throughout and 
satisfactory methods of separation have been 
worked out. The fundamentals of the analytical 
chemistry of this element have thus been secured 
and can now be utilized for further progress. 
Practically none of the many physical ocon- 
stants of the new element can be determined using 
amounts of the order of magnitude of 10~* gm. 
of substance as produced artificially; but this 
situation prevails also for some of the natural 
radioactive substances, and there is at present no 
possibility of overcoming this difficulty. On the 
other hand, properties such as the volatility of 
certain compounds, partition coefficient in frac- 
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tional arystallization, eto., can be determined even 
with such tiny amounts of substance, and some 
of these have actually been measured. 

A fortunate circumstance allows us to detect 
even the K, line of the X-ray spectrum of element 
43, though the amount of substance would not 
be sufficient to show, by ordinary methods of 
external excitation, this spectral line, or any 
optical line. One of the radioactive isotopes of 
43 exista in two isomeric states and the upper 
state decays into the lower. By the mechanism 
of internal conversion of the gamma rays, these 
transitions eject the K electron of the atom 43, 
which is now in a condition to emit the character- 
istio X-ray line. This line has been identified by 
its absorption discontinuity in neighbouring ele- 
mentet, and more recently it has even been possible 
to photograph it in a bent crystal spectrograph’. 
This is the first time that the X-ray line of a new 
element, synthesized artificially, has been directly 
observed. 

however, Noddack, W., 
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Obituary Notices 


Prof. Henry Louis 
| ee ea 
Newcastle-upon-Tyne on February 22 at the age 
of eighty-three years marks the passing of a period in 
the life of the Royal School of Mines, as he was the 
last survivor of the students who were present at the 
first annual dinner beld in 1878. 

Louis was born in London, and after receiving his 
preliminary education in London and Germany 
entered the Royal School of Mines in 1878, where he 
studied mining under Warington Smyth and metal- 
lurgy under John Percy. He became remarkable for the 
wide scope of his learning, and won fame as a mining 
engineer, a metallurgist, a teacher and a linguist. 

After graduating first of his year, Louis worked for 
some time in Percy’s laboratories and then com- 
menoed his professional work in association with Sir 
William Siemens. For twenty years he was entirely 
engaged in reporting upon and managing metalliferous 
mines in different parts of the world, includmg South 
and West Africa, South and North America, Malaya, 
California and Spam. Thus his knowledge of miming 
practice became almost encyclopædio. 

During this period, Louis never lost his early 
interest in primary metallurgy, both ferrous and 
non-ferrous, go that when he was appointed to the 
joint posta of professor of mining and William 
Cochrane lecturer in metallurgy in Durham Oollege 
of Science, Newcastle-upon-Tyne, now King’s College, 


Newcastle-upon-Tyne, in 1895, there could have been 


“no more fitting choice. As a teacher he was out- 


standing. His personality impressed itself on his 
studenta and inspired them in a remarkable way, his 
fund of knowledge and i being a perpetaal 
source of joy to all those who had the good fortune 
to work under his direction. 

Louis was the suthor of many publications, in 
which the breadth of his knowledge is admirably 
displayed. While he was a persistent and usually 
kindly critic of the work of his fellows, his commenta 
at times could be devastating. He took a very active 
part in the life of many professional institutions and 
was elected _ president in 1927 of the Institution of 

and in 1929 of the Iron and Steel 
Institute, which awarded him the Bessemer Gold 
Medal in 1932. A yoar later he was elected a fellow 
of the Imperial College. 

The last forty years of Louis’ life centred around 
the northern coalfield, where his work as professor 
and emeritus professor, as well as his twenty-five 
years’ association as secretary, with the North of 
England Institute of Mining Engineers will long be 
remembered. He was a member of various Govern- 
ment Commissions, of which two—the Royal Com- 
mission on Mining Subsidence, 1923-1927, and the 
Commission to inquire into the practicability of gold 
mining in Merionethshire, 1980—were of particular 
interest to him. J. A. 8. Rrrson. 
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Dr. W: E. Grimshaw, O.B.E. 


Tx Research Department, Woolwich, has suffered 
a serious loss through the untimely death of Dr. 
W. E. Grimshaw, deputy director of ballistics 
research, at the age of fifty-eight years. 

Dr. Grimshaw originally joined the department in 
1916 as an sesistant proof and experimental officer, 
remaining at Woolwich until September 1919, and then 
left to resume his pre-War employment as one of His 
Majesty's inspectors under the Board of Education. 
He rejoined in 1921 and at once took a leading part 
in the investigations into fundamental ballistic 
problems which had, of necessity, to be kept in 
abeyance during the War period. For this work he 
was peouliarly fitted as he could combine his wide 
knowledge of mathe matics and physics with the prao- 
tical artillery experience gained during his War service. 

A long series of researches, experimental and 
theoretical, on the burning of propellants in a closed 
veesel culminated in the joint publication with Dr. 
A. D. Crow of two mmportant papers, “The Equation 
of State of Propellant Gases”, (Phil. Trans. Roy. 
Soc., A, 280; 1931) and “The Combustion of Colloidal 
Propellants” (Phü. Trans., 230; 1932). The first 
paper greatly extended Petavel’s early work on the 
subject (Phü. Trans. Roy. Soo., A, 205; 1905) while 
the second put forward the theory that the rate of 
burning of 6 propellant (such as service cordite) is 
conditioned by the density of the surrounding gases 
rather than by their pressure (Cf. Mansell, Pha. 
Trans. Roy. £00., A, 207; 1808). The mathematical 
consequences of this theory as applied to internal 
ballistios were examined in two further papers, 
with Dr. Crow, on “The Combustion Problem of 
Internal Ballistios” (Phil. Mag., 15, 520, 720; 1988). 

Another problem to which Grimshaw turned his 
attention was that of the behaviour of plastic metals 
under stress. The determination of the maximum 
gas pressure in a gun is a matter of great importance 
for ordnance design, and the service (crusher-gauge) 
method is to measure the amount of compression 


-experienced by a small copper cylinder enclosed in 


a steel container fitted with a piston. This gauge, 
whilst giving reliable comparative resulte, is known 
to record leas than the true pressure by amounts 
which vary with the nature of the gun and propellant 
employed. Grimshaw examined the problem afresh 
in his paper “The Plastico-Visoous Deformation of 
Right Circular Cylinders of Saft Metal under Variable 
Load Amally Directed” (Phü. Trans. Roy. Soo., A, 
283; 1934), and intended afterwards to make 
practical use of the theory developed therem! The 
foregoing papers represent only a portion of his work, 
as it must be remembered that much of it had, of 
necessity, to remain secret ; but ıt may be said that 
there was not one of the many and various problems 
connected with ballistics to which he did not make 
some contribution. i 

Grimshaw’s earlier career at Oxford had been a 
brilliant one. A scholar of Corpus Christi, he took 
first classes in the Final Honour Schools both of 
mathematics and of physics, and be was junior and 
senior mathematical scholar of the University 
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graduating B.A. in 1904 and M.A. in 1907. The 
degree of D.80. was conferred on him in 1986, and 
he was a foundation fellow of the Institute of Physios. 
His duties as an inspector of schools gave him no 
opportunities for research, but he got his chance in 
later life, although of recent years the burden of 
administrative work left him little but his leisure 
time for investigation. He had a very wide knowledge 
of modern mathematical physica and kept abreast of 
the times by moeseant reading. 

To his younger colleagues, Grimshaw was always 
generous with encouragement and help, and was 
consulted by them im any difficulty as a matter of 
course. He will be greatly missed as a most valuable 
metaber Of ule Seroersh Deparknent and eae Very 
loyal friend. a A. C. 





Dr. G. H. Carpenter 


“Toa Rav. De. Grorcs HERBHET CARPENTER died 
at Guildford, Surrey, on January 22, at the age of 
seventy-three years. Born at Peckham in 1865, he 
was the son of George Carpenter and Phoebe Hooper. 
His early education was private; later he carried 
on his studies at King’s College, London, and at the 
Royal College of Science, Dublin. After a period. 
as clerk in the Natural History Museum, South 
Kensington, he became, m 1888, assistant naturalist 
at the Dublin Museum. He gave up this post in 1904 
on being appointed professor of zoology at the Royal 
College of Science (Dublin), where he stayed until 
1922. On leaving Ireland he became keeper of 
the Manchester Museum (1923-34). A few years 
after his return to England he became a deacon of 
the Church and a priest a year later. He was honorary 
curate at Christ Ohurch, West Didsbury, from 1926 
until 1934 and was transferred to a similar position 
at St. Augustme’s, Broxbourne, from 1935 until 1987. 
He was editor of the Irish Naturalist for thirty years, 
secretary of the Royal Zoological Society of Ireland 
from 1911 until 1919 and afterwards secretary of the 
Royal Irish Academy. 

Most of Carpenter’s publiahed work was in ocon- 
nexion with entomology. Of his books, ‘Insecta, 
their Structure and Life”, first published in 1899, is 
an admirable elementary manual. This was followed 
by his ‘Insect Transformation” (1921) and the 
“Biology of Insecte” (1928), both of which are 
characterized by accuracy and clearness of exposition. 
He made a special study of the order Collembola and 
became the leading authority on this group in Great 
Britam. On the morphological side, he was specially 
interested in segmentation among arthropods and 
wrote several papers on this topic which were note- 
worthy in theirday. For a number of years, he was 
consulting entomologist to the Royal Dublin Society, 
and in this capacity wrote a series of reports on 
injurious insecte in Ireland. He was especially 
interested in the warble fly problem, and on this 
subject he contributed valuable papers based on 
carefully planned experimenta. 

Carpenter’s death removes from our midst a kindly 
and generous personality. He is survived by his wife 
and son. A. D.I. 
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Dean L, P. Reinhold Matsson 


Tma death last summer of Dean Reimhold 
Matæon, botanist, geneticist and churchman, at the 
relatively early age of sixty-eight years, is a distinct 
loss to rhodology and systematic botany in Europe. 

Since the time of Linnwus, there has been a tradi- 
tional line of systematic botanists in Sweden—Afrelius, 
Swartz, Hartman, . Wahlenberg, Fries, Scheuta, 
Winslow, Almquist and Matason—who have worthily 
upheld the torch first lighted by the Swedish father 
of systematic botany. The last two, Sigfrid 
Almquist and Dean Matason, both specialized in 
the genus Rosa, and although their methods were so 
original and diverse from one another, their results 
were complementary. 

Dean Matason had the good fortune to be born on 
the famous island of Gotland and to attend school 
in the medieval town of Visby, well known as the 
‘city of ruins and roses’. The abundance of wild and 
naturalized roses in the district no doubt attracted 
the natural curiosity of a born researcher like Matason 
who, though destined for the church, was by nature 
a naturalist and man of scienoe. At the University 
of Uppsala he happily combined the studies of 
theology and botany, and at an early age, under the 
direction and supervision of the world-famous Belgian 
rhodologist, Prof. Crepin, he made a thorough study 
of the genus Rosa and afterwards continued his 
paper was published in 1895 after two years’ research 
in Gotland, Oland and Smaland, followed by papers 
in 1900 and 1901. 

In the latter year, Matason achieved a European 
reputation by his conspectus of Rosa in Neuman and 
Ahlfvengrens’ ‘Flora of Sweden”. Further oantri- 
butions appeared in 1912, 1915 and 1916, culminating 
in his magnum opus of 1984-35, ‘Examen Rosarum 
Sueciæ”, published in Kungi. Svenska Vetenskap- 
sukadermens Handlingar, 14, No. 3, pp. 1-880 (1934), 
Stockholm. In the course of his numerous collections, 
Matason accumulated an extensive herbarium of 
valuable rose material. Like all practical botanists, 
Matason was an enthusiastic gardener and geneticist, 
and in his gardens at Hudiksvall, in the Province of 

he cultivated and experimented genetic- 
ally with the forms of Rosa collected in his expeditions. 
In 1912, his remarkable genetical experiments in 
breeding various species of Oaninw true to type, 
after the flowers had been oarefully castrated, 
demonstrated, for the first time on a large scale, the 


existence of apomixis in the Caninw roses. This. 


important fact, mince confirmed genetically and 
oytologically, has led to the generally accepted 
theory of the hybrid origin of all the Canin species 
of Rosa. 

Matason also gave considerable assistance to 
Taokholm in identifying the material used by him 
in his important work on the chromosomes of Rosa, 
and he was fully alive to the advantages of combining 
genetioal with systematic work. 

As a systematic botanist, Mateson was more 
analytical than synthetical, and the permanent value 
of his svstematic work lies in his minute and accurato 
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analyses of the character-combinations of the multi- 
tudinous forms, varieties, subspecies, and natural 
hybrids of the Caninw species of Rosa. 

0. 0. Hurar. 


Mr. C. H. Jenkinson 


Muon of the sucoeas of modern experimental 
research depends upon the quality of the instruments 
that are available, and it often happens that in the 
apportionment of credit for work done, the share of 
the workshop is comparable with that of the labora- 
tory. Mr. O. H. Jenkinson, who died on March 6 
after a short illness, was one of those artistic instru- 
ment-makers to whom science is in debt. He was 
trained in the works of the Cambridge Scientific 
Instrument Oo. Nearly thirty years ago, he was 
given charge of the physics workshop of the Univer- 
sity of Leeds. He made the first X-ray spectrometer. 
As the X-ray analysis of crystal structure developed 
and greater demands were made upon his skill, he 
never failed to respond, and to better the instructions 
given to him. Researches in various branches of 
physica, carried out at Leeda, at University College, 
London, and finally at the Royal Institution were 
greatly facilitated by his ingenuity in design, his 
judgment of material and his beautiful technique. 
In the reconstruction of the Royal Institution 
buildings his advice was of material value. He 
acted as a judge at the Physical Society’s exhibitions 
in recent years. Hoe will be sadly missed by the staff 
of the“ Davy Faraday Laboratory, and by all who 
are responsible for the effectiveness of the Royal 
Institution. W. H. B. 





Wa regret to announce the following deaths : 


Prof. Giuseppe Cesàro, formerly professor of 
mineralogy in the University of Lidge, a past- 
president of the Belgian Academy of Sciences and 
correspondant for the Section of Mineralogy of the 
Paris Academy of Sciences. 

Prof. H. M. Dawson, F.R.8., profeasor of physical 
chemistry in the University of Leeds, on March 11, 
aged sixty-three years. 

Marcel Godchot, professor of chemistry and doyen 
of the Faculty of Sciences of the University of 
Montpellier and ocorrespondant for the Section of 
Chemistry of the Paris Academy of Sciences, known 
for his work on the heterocyclic carbon compounds, 
on February 11, aged fifty-nine years. 

Prof. A. M. Hocart, professor of social anthropology 
in the University of Cairo, on March 9, aged fifty-five 


Dr. Ivan ©. Jagger, senior pathologist in the 
Bureau of Plant Industry, U.8. Department of 
Agriculture, on February 16, aged forty-nine years. 

Prof. O. M. Jessop, emeritus professor of mathe- 
matios in the University of Durham, on March 9, 
aged seventy-six years. 

Prof. E. B. Wilson, For. Mem. R. S., Da Costa 
emeritus professor of zoology in Oolumbia University, 
on March 3, aged eighty-three years. 
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News and Views 


Discovery of a Living Crossopterygian Fish 

Tua discovery of a living croasopterygian fish of 
the order Actinistia, described and illustrated on 
p. 455, is an event of outstanding importance. There 
can be no doubt that Dr. J. L. B. Smith, who is to 
describe this specimen, is correct in placing it in the 
family Colacanthids, of which it would appear to 
be a typical member. In some respects, the present 
specimen seems to bear a closer resemblance to 
genera of the early Mesozoic era such as Undina 
than to the later colacanths of the Macropoma type 
from the Upper Cretaceous. The fact that no tracee 
of fossils referable to this family have been found in 
rocks later than those of the Cretaceous period makes 
the Uiscovery of a living representative in South 
African seas even more remarkable. It is stated 
that the skeleton of the living fish was found to be 
cartilaginous and the vertebral column apparently 
tubular. In the fossils the central part of the vertebral 
column has disappeared, and was probably certi- 
laginous, but the neural and hmmal spines were 
ossified. A unique feature of the fossil ocslacanths is 
the oæifled air-bladder, which can be seen clearly in 
many specimens, and it will be of interest to learn 
whether this character was observed in the living 
flah. The photograph of the South African fish seams 
to show paired nostrils just in front of the eye; but 
this is another feature of which we must await con- 
firmation. Dr. Smith’s detailed report will be awaited 
with great interest by roologista and palwontologista 
alike, and it is little short of a tragedy that the 
unfortunate disposal of the body of the fish after 
skinning will make this‘report very far from ocom- 
plete. An article relating to the discovery of this 
fish by Dr. E. I. White, of the British Museum 
(Natural History), accompanied by a large photograph, 
appeared in the [Hustrated London News of March 11. 


Prof. J. L. Myres, O.B.E., F.B.A. 


On October 1 of this year, Prof. John Linton Myre, 
Wykeham professor of ancient history in the Univer- 
sity of Oxford, will retire, and will be succeeded by 
Mr. Henry Theodore Wade-Gery, fellow of Wadham 
College, Oxford. Prof. Myres has occupied this chair 
since ita inauguration in 1910, returning to his own 
University after three years as Gladstone professor 
of Greek and lecturer in ancient geography in the 
University of Liverpool—a chair which also he was 
the firat to hold. His tenure of the Wykeham pro- 
fessorship had already expired under the age limit, 
but was extended for a further period of five years. 
His appointment to this chair, which his pre- 
eminence as a research worker and original thinker 
in the fleld of the ancient history (or as it would now 
be termed the pre- and proto-history) and geography 
of the Mediterranean region had made almost in- 
evitable, was otherwise appropriate in that he was 
both a Wykehamist and a member of New College. 


BETORE his appointment to the Gladstone chair at 
Liverpool, Prof. Myres had been a student of the 
British School of Archwology at Athens and had held 
a fellowship at Madgalen Oollege and a studentship 
at Christchurch, Oxford ; and he had travelled widely 
and excavated in various parte of the Mediterranean, 
Greece and the Atgean, Cyprus, Crete, northern 
Afmea and Asia Minor—activities which have ocon- 
tinued to occupy much of his periods of vacation. 
Apert from his reputation as archmologist, geo- 
grapher, and historian—many of his discoveries and 
conclusions are classics of reference—Prof. Myres is 
known throughout the scientific world for his energy 
and abilities as an organizer. There are few flelds in 
the economy of science in which he has not inter- 
vened to the advantage of men of science and their 
work. It was during his tenure of office as general 
secretary of the British Association in the years 
succeeding the Great War that the organization and 
working methods of that body were reformed and 
brought up to date, mainly on his initiative, with 
the co-operation of the late Prof. H. H. Turner and 
later of Sir Frank Smith, his fellow soecretarics. 
During the War, Prof. Myres berved in the Naval 
Intelligence in the eastern Mediterranean, where he 
combined the duties of an intelligence officer with 
more aggressive tactics, modelled, it was said, on the 
raids of Homeric heroes. For his services he received 
the O.B.E. and the Order of King George I of Greece. 


Early Civilization and Cultural Relations in Cilicia 
Exoavations at Mersin in Cilicia by the Neilson 
Expedition to the Near East of the University of 


‘Liverpool durmg the present season have more than 


justified the anticipation of last year that this site 
would afford evidence of settlement and early cultural 
development equal in antiquity to, if not surpassing, 
anything yet recorded in the Mesopotamian region. 
Aocording to Prof. Garstang’s preliminary report on 
this season’s work (The Times, March 10), the six- 
teenth level of excavation has been found to contain 
the well-preserved remains of a fortified city—a 
whole group of great buildings laid out with plan 
and purpose. This level lies twenty feet below the 
imperial Hittite fortreas uncovered last year; and 
in it chaloolithic deposits lie beneath a stratified 
series of building levels, in which the culture is related 
to the early predynastic Mesopotamian cultures of 
Uruk and Tell Ubaid. The cultural affinity with pre- 
dynastic Mesopotamia of the sixteenth level itself is 
dem by evidence of direct contact with the 
polychrome phase of the still older Tell Halaf culture. 
Prof. Garstang’s approximate dating assigning this 
cultural level at Mersin to 3600 B.o. ia therefore to be 
regarded as by no means excessively high; while 
the line of fortifications with its abutting ‘married 
quarters’, and the chief's residence, all brick-built 
and not of stone, it is to be noted, thus constitute 
the oldest known example of architecture. 


No 3620, MARCH 18, 1939 


Tms level of chalcolithic occupation, however, 
lies at a depth of no more than 85 ft. from the summit 
of a mound which rises to a height of 80 ft. above 
water level; and it is known that there is a further 
ten feet of chaloolithic deposita below it before the 
neolithic strata are attained. In these, the accumu- 
lated relics of the original neolithic settlers extend 
downward for more than 30 ft. Here, Mr. Miles 
Burkitt, whose expert examination has been invoked, 
has found evidence, extending from below the painted 
pottery down to the 12 ft. level, of two main phases 
of neolithic culture, in which black or brown pottery 
is associated with tools of obsidian. To the beginning 
of the later of these two phases he assigns an antiquity 
which “oan hardly be later than 5000 B.o., while 
the lowest level reached must date a thousand years 
earlier”. As Prof. Garstang pointe out, the elabore- 
tion of the fortifications and dwelling site point to 4 
well-advanced and highly organized existence at 
Mersin when Egypt, Babylonia, Crete and Europe 
were still in infancy. Impressive as the chronological 
range of this Cilician culture must appear to be, its 
significance for the archmologist is enhanced, when 
Prof. Garstang finds in certain details of his ceramic 
material evidence which appears to point not only 
to the East, but also to the West, forming a possible 
link with the Danubian area. Should further exam- 
ination endorse this suggestion, Mersin will afford 
something approaching decisive evidence on a crucial 
problem of European prehistoric chronology of late 
much under discussion. 


Exhibition of Cypriote Antiquities 

Aw exhibition of pottery of the Early Bronze Age 
at the Institute of Archmology of the University of 
London was opened by the Earl of Athlone, Chan- 
cellor of the University, on March 10. This pottery 
was excavated at Vounous in Oyprus by an expedition 
sponsored by the British School of Archsology at 
Athens and under the direction of Mr. James Stewart. 
The exhibition, as was pointed out by the Chancellor 
in declaring it open, is the first to be held in England 
of the results of an important excavation of purely 
British origin in Cyprus; and this fact is indeed of 
special significance ın view of the attempts which 
have been, and are being, made to arouse interest in 
Great Britain in the early history and antiquities of 
Cyprus. The cost of the excavation was defrayed by 
subscription, among the principal subscribers being 
the University of Cambridge, Bir Charles Hyde, and 
Sir Charles Marston. The last-named has presented the 
main part of the finds allotted to him to the Inst- 
tate of Archwology, and they form the nucleus of the 
present exhibition with supplementary loans from the 
Fitzwilliam Museum, Cambridge, and the Birmingham 
City Museum and Art Gallery. After the exhibition 
had been declared open Mr. Stewart gave an account 
of the site and ita excavation. The Vounous site is 
a cametery on the east and north sides’ of a low hill 
in the foothills of the Kyrenia Mountains. The north 
side had already been excavated by Dr. Dikaios, and 
the present work was confined to the east side. The 
tombs are open caves approached from a forecourt. 
Burial is in a contracted position, with burial gifta 
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of pottery and food. The entrano» was sealed with 
a single stone and covered in. Sometimes graves had 
been opened by an iron age grave-digger, who had 
again sealed the tomb after inserting a votive offering, 
with, as Mr. Stewart said, ‘confusing effect’. The 
chronology of the site falls into three periods, dated 
tentatively from 2900-2500 B.o., 2600-2300 B.o. and 
2800-2050 B.o. 


Approach to the Absolute Zero 

Tua second Poynting Memorial Lecture in the 
University of Birmingham was delivered by Dr. 
H. B. G. Casimir, of Leyden, on March 7, on “The 
approach to the absolute zero of temperature and 
some properties of matter at the lowest tempsratures 
at present attainable”. Dr. Casimir remarked that 
the subject, being one in which the combination of 
the theoretical and experimental had been so fruitful, 
was an appropriate one with which to commemorate 
a man who had in himself so remarkably embodied 
this combination. The definition of temperature in 
terms of an ideal gas enables us to say that the ioe- 
point is 278-15°K., but in practice the gas scalo 
cannot be used directly below 1°K., for at such 
temperatures gases cease to exist. It is poasible, 
however, by other methods, for example, the re- 
sistance of phosphor bronze, to extrapolate to 0:2° K., 
and very small temperature changes can be measured 
by using the magnetic properties of substances, so 
that measurements down to a few hundredths of a 
degree absolute or even leas can be made with a good 
deal of confidence. Methods of experimenting were 
explained and the remarkable properties of helium I 
were described. 


Ir appears likely that ıt 18 impossible to solidify 
helium II, because the solid state requires stability 
of lattice, and if the helium atom cannot have 
leas energy than hy/2, this may be sufficient to 
prevent the formation of a stable lattice no matter 
how low the temperature. Some special advantages 
of working at low temperatures were mentioned : 
Electric insulation is enormously improved ; exceed- 
ingly high vacua can be attained—if care is taken to 
exclude helium, vacua down to 10'* or perhaps 
1015 mm. of mercury can be attained. Thermal 
insulation is greatly improved by the almost complote 
absence of radiation and of gas. Calorimetry is rendered 
relatively easy, for heat capacities are small, whereas 
by using the magnetic properties of a salt such as 
KOr(80O,),.12H,0, temperature changes of the 
order of 0-001° can be measured, so that the 
surprising conclusion emerges that the heat gener- 
ated by allowing a mass of 1 gm. to fall through 
0-01 mm. would be capable of detection. The facts 
of superconductivity suggest the possibility of con- 
struction of galvanometers of prodigioussensitiveness 
and there would be no Brownian motion to cause 
trouble. 


Necker’s Map of Scotland 

Tua first geological map of Scotland, made by 
Louis Albert Necker in the year 1808, was exhibited by 
Mr. V. A. Eyles, of the Geological Survey, at a meeting 
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of the Edinburgh Geological Society on March 9. 
The map, which belongs to the Geological Society of 
London, is based in part on information supplied to 
Necker by other geologists and in part on his own 
extensive travels in Scotland. The map has never 
been published, and in view of its historical impor- 
tance, it is hoped to reproduce a colour facsimile. 
Mr. Eyles said that Necker, who was born in Switzer- 
land, went to Edinburgh in 1806, and studied geology 
under Prof. Jameson at the University. He was a 
grandson of de Saussure, the famous Alpinist and 
geologist; he was related to Madame de Stael, the 
novelist, and to Necker, the financier, a minister of 
Louis XVL After leaving Edinburgh in 1808, he 
became professor of mineralogy at Geneva, and 
travelled extensively in Europe. In 1821, he pub- 
lished an account of his travels in Scotland in a 
three-voluma work entitled ‘Voyage en Ecosse et aux 
Tes hébridea’”’. He returned fo Edinburgh on several 
occasions. In 1841 he retired to Skye for reasons of 
health, and ‘remained there until his death in 1861. 
He was buried at Portree. 


_ Comfort in Travel 

Ar the annual joint meeting of engineering and 
technical societies organized. by the Institution of 
Automobile Engineers and held on March 10 at the 
Institution of Civil Engineers, three short papers were 
read on “Comfort in Travel”. The first paper was 
on road travel by 8. Garcke, the second on rail travel 
by Lord Stamp, and the third on air travel by Capt. 
E. W. Percival. Mr. Garcke pointed out that much 
of the improvement in the comfort in travel by road 
is due to the improvements of the surface of the 
roads. The invention of the railway was essentially 
the product of necessity, and was mainly due to 
finding something better than the water-bound flmt 
or stone road. It seems improbable that further 
marked improvements in road surfaces cen be 
anticipated. The discomfort due to nervous reaction 
imposed upon a driver by the presence on the road 
not only of many signals, but also of advertisements, 
lights and other contrivances, readily confused with 
official signs, is very real. Such signs are now greatly 
on the increase and will have to be controlled. 


Lorn Stam laid stress on two olements in rail 
trevel : mental ease and physical ease. Mental ease is 
promoted by removing difficulties in the way of find- 
ing out how to go and when to go. Throughout the 
United States and Canada many agencies have been 
established by the British railways, all with the 
object of easing matters for the customers. Physical 
ease is promoted by absence of disturbing vibration 
and noise and by the provision of adequate heating, 
ventilation and lighting. The L.M.S. Co. has em- 
ployed eminent men of science in Great Britain to 
solve some of their problems, and both here and in 
the United States the motion of tyres of different 
profiles have been studied by means of cinemato- 
graph records. It has been found that a profile as 
nearly cylindrical as possible gives the greatest 
freedom from high-frequency lateral oscillations. 
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Captein Percival considers that the development of 
the aeroplane has progreased more rapidly than that 
of any other form of transport vehicle. For very 
large cities it will soon be easential to have several 
main aerodromes so as to take caro of the ever- 
increasing traffic. 


Social Survey of Bristol 
A PRELIMINARY report on the standard of living 
in Bristol, by H. Tout, has been issued by the Uni- 
versity of Bristol Social Survey, of which Mr. Tout 
is director (“The Standard of Living in Bristol: a 
Preliminary Report of the Work of the University 
of Bristol Social Survey.’ By Herbert Tout. Pp. 64. 
Bristol and London: J. W. Arrowsmith, Ltd., 1938. ls. 
net). The comprehensive social survey of Bristol which 
is nearing completion has been made possible by the 
Colston Research Society, which has assumed entire 
financial responsibility, while the University under- 
took responsibility for the conduct of the research 
k and the appointment of the Survey staff. The 
report is only concerned with incomes 
which fall below middle-class levels, and covers four 
fifths of all Bristol families. The report indicates 
that, on the whole, the typical Bristol family is 
fortunately placed and probably better off than the 
families of many other towns: There are estimated 
to be 12,000 families in the Survey area which aro 
wery comfortable by the prevailing standards, which 
are not high, in the classes covered. At the other 
end of the scale there are 11,000 families in poverty. 
Between these extremes there are 56,000 families 
whose standard of living calls for no special remark, 
and some of these have a small margin for saving 
or pleasure. Beneath them come 21,000 families who, 
whilst not in poverty, have a hard struggle and-whoee 
lot is far from comfortable. Probably 40,000 people 
in the area live in actual poverty, and among them 
a disproportionate number of children, so that ane 
out of five working-class children comes from a home 
that is unable to give it a fair start in life. 


THR inquiry upon which the report is based was 
conducted from May to October 1987, coinciding 
roughly with the peak of the revival of- business 
which started in 1932. The standard of minimum 
needs adopted in the survey in assessing poverty 
closely follows that used by Mr. R. F. George (J. Roy. 
Statistical Soo., 100, 74 (1); 1937). The average 
Bristol working-class family bas a standard of living 
more than 100 per cent above its minimum needs, 
and the average size of the family is only slightly 
above that of the middle class (3-73 in the poorest 
groups as against 2-94 in the most comfortable group). 
The rate of poverty is highest for those under fifteen 
and lowest for those in their twenties, being only 
4-1 per cent in the age group 20-24. Unemploy- 
ment is outstandingly the most important reason for 
family income falling below ‘needs’, and affects nearly 
one third of the families. Old age ranks third in 
importance, rather leas than one sixth of the cases 
being assigned to it. Broken families, in which there 
is no adult male earner, account for 10 per cant of 
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the cases and sickness for 9 per cant. Insufficient 
wages account for 21:3 per cent of all families below 
the standard. Jee 
British Chemical Plant 

Tr reference in the leading article in Naruns of 
January 28 to the report of the Association of 
Scientific Workers, and more particularly to the 
urgent need for more State asistance for fonda- 
mental research, receives further emphasis from a 
recent discussion by the British Ohemical Plant 
Manufacturers Association, following an earlier meet- 
ing in May 1988. In the report above-mentioned it 
was specifically indicated that among the more 
urgent and important cases where State support is 
required is that of chemical engineering, notably in 
connexion with raw materiale and unit operations. 
Although the discussions of the B.C.P.M.A. were at 
first intended to be limited to the question of closer 
collaboration between chemical manufacturers, chem- 
ical plant manufacturers and consultants, with the 
view of quoting for and providing complete process 
units, it soon became evident that the soope of debate 
would have to be extended to include co-operation 
on much wider grounds, including not only funda- 
mental scientific research but also the economic 
question of meeting foreign competition effectively. 
It was not easy to come to any definite decision or 
formulate a constructive policy of basio research : 
this is a matter for further discussion between the 
main sections of the chemical industry and the 
Government. When one oansiders, however, the 
strenuous and for the most part successful efforta of 
recent years to place chemical engineering in Great 
Britain on a sounder basis, it is to be hoped that the 
matter will not be left where it is, in view of its 
” supreme importance in regard to national well-being, 
export trade and defence. 


On the question of more effectively mecting 
foreign competition, some plant manufacturers find 
that there appears to be a tendency both on 
the part of certain Government departments and of 
same of the chemical manufacturers to assume too 
readily and complacently that the British makers of 
chemical plant and apparatus are sometimes unable 
or unwilling to tender for complete process units, 
especially in connexion with new processes ; and that 
this assumption has apparently formed the ground, 
or ane of the grounds, for applications for licence to 
import foreign plant. The real truth, as was clearly 
shown at the last informal discussion of the British 
Chemical Plant Manufacturers Association, is that 
the need for these camplete tenders from ane firm 
is more infrequent than commonly supposed, and 
that, when it really does arise, the British manu- 
facturer of plant is quite as well able as his foreign 
competitor to supply complete tenders if the 
inquiries are genuine and are scoompanied by 
full details and complete designs. The allegation 
therefore that, whilst German or American firms will 
supply complete specifications and prices for the 
whole plant, ib is necessary to apply to several 
different British firms for the various parts, with 
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consequent greater delay, inconvenience, and en- 
hanced cost, is not quite fair. Nevertheless the fact 
remains that much foreign plant has been and is 
still being imported. In addition to this discourage- 
ment, the British maker has to face ruthless Govern- 
ment-subsidized competition in foreign markets, and 
should therefore receive the greater support from his 
oooaguea- ia fis, shanti aimee ane eee 
Government at home. 


Some Earthquakes Registered in 1937 : 

Wa have received fram Dr. W. Hiller the deca 
concerning earthquakes registered at Stuttgart, 
Ravensberg and Messtetten-Eibingen in 1987. Stutt- 
gart is now equipped with three Galitzin-Wilip 
seiamographs orientated north-south, east-west, and 
vertical, one Wiechert vertical seiamograph of mass 
1,320 kgm., two Mainka seiamographs of mass 450 
kgm. set north-south and east-west, a seismograpb 
of mass 80 kgm. orientated east-west and a horizontal 
Wiechert instrument of mass 17,000 kgm. Ravens- 
berg has two Mainks pendulums of mass 450 kgm. 
orientated north-south ond east-west, and two 
Conrad seismographs of 23 kgm. also set north-south 
and east-west. Messtetten-Ebingen is equipped with 
one vertical Wiechert instrument of mass 80 kgm., 
and two horirontal pendulums of mass 80 kgm. 
orientated north-south and east-west. The full list 
pf constants for all these instruments is given. The 
main part of the report concerns the 426 earthquakes 
registered at these stations during 1987. For each 
shook recorded & full list of readings, including date, 
registering station, component, phase, arrival time, 
period, amplitude in p, and remarks obiefly con- 
cerning the epicentre and epicentral distance from 
the station, is given. Lastly, there follow two 
valuable additions to the compilation. First comes 
a tabulation of microseianms registered on the Galitzin- 
Wilip seismometers at Stuttgart, including the period 
and amplitude in » on the three components, and 
secondly a careful study of the Hohenxollernalb 
earthquake of June 17, 1937. The epicentre of this 
is found to be 48° 15-3’ N., 9° 12-4’ E, +2-3 im. 
depth of focus 19-20 kmi. + about 4 km., and T, 
9 h. 56 m. 41-8 s.+ 0-3 8. The publication forms a 
very valuable addition to the data and literature of 
seismology. 


‘Commercial’ Water Culture of Plants 

AN amusing example of the way in which the 
publicity of the Pres may embarrass scientific 
workers is provided by the need for Oircular 347 
of the Agricultural Experiment Station, Berkeley, 
California, in which D. R. Hoagland and D. I. Arnon 
have to try to dispel illusions about the commercial 
possibilities of growing plants by water culture. The 
authors point out that the technique of water culture 
contains nothing new and has indeed been employed 
for more than a quarter of a century by this experi- 
ment station, whilst the method was, of course, 
described by the German physiologist Sachs in his 
text-book about 1860. The California Experiment 
Station must rue the day that Dr. W. F. Gericke 
conceived the idea that the method might have some 
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commercial application. A Sunday supplement 
article pictured a housewife opening a small closet 
off the kitchen and picking tomatoes from vines 
growing in water culture with the aid of electric 
lights, whilst a large cham of restaurants in New 
York City were credited with growing their own 


vegetables in basements. Actually, as the authors. 


of this circular make clear, whilst very good yields 
may be obtained under glass from many crops grown 
in water cultures, with equal attention, similar or 
better crops may be grown in soil by methods which 
are more familiar to the amateur and professional 
grower. 


Foam on the Dead Sea 


A PEOULIAR phenomenon often to be seen on the 
northern waters of the Dead Sea is that of arœ of 
foam,’ more or less semicircular, spreading out fan- 
wise from certain pointe of the west and eest 
shores. The atos seam to spread from the shores 
in early morning and often meet and even croes 
during the forenoon. These lines of foam often bear 
reeds and other vegetation debris that have reached 
the Dead Sea by inflowing rivers, and, at the seasons 
of migration, the foam may attract flocks of birds 
searching for food. Dr. D. Ashbel has recorded same 
of his observations on this‘ phenomenon and offers 
an explanation (Geog. Rev., Jan. 1988). The arca 
originate from springs on the two shores, and they’ 
make discontinuities between bodies of water of 


different salinity and density. When the outflow of - 


the springs is strong, the arc is frequently not smooth 
but zig-zag. This explanation contradicts the earlier 
ane of Blanckenhorn that the lines of foam originate 
from warm water arising along lines of fault on the 
sea floor. That suggestion does not explain lack of 
` replacement of the lines as each moves forward, which 
Dr. Ashbe) thinks is due to the gentle winds that 
frequently blow from the land on to the sea during 
the night and eerly morning. These winds do not 
ruffle the water and so mixing does not occur. 
Gusty west winds such as often ocour in the after- 
noon cause mixing and so.the lines of discontmuity 


disappear. 


The Imperial College of Tropical Agriculture 

Tax Imperial College of Tropical Agriculture in 
Trinidad is now the recognized centre for post- 
graduate training in tropical agriculture for the 
agricultural services of the Colonial Empire. The 
governing body in its latest report for the year 
ending August 31, 1988, record that 159 past studenta 
of the College have been appointed to the Colonial 
Agricultural Service and allied services, posts being 
now held in thirty different parts of the British 
Empire. The year under review was marked by the 
retirement of Sir Geoffrey Evans, who had filled the 
office of principal with much distinction since 1926, 
and who left the College with its function in the 
development of agriculture throughout the Colonial 
Empire firmly established, and with an international 
reputation as æ centre of education and research. 
Mr. Odin Tom Faulkner, lately director of agriculture 
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in the Straits Settlements and‘ adviser on agriculture 
in the Malay States, was appointed to succeed Sir 
Geoffrey Evans. During 1987-38 the work of the 
College proceeded on normal lines. Research was 
mainly concerned with problems relating to cacao, 
sugar, bananas and citrus fruita, and the cost of much 
of the work was met by contributions from firms 
connected with the appropriate mdustry. The 
governing body is anxious to raise a substantial 
endowment fund; but ite hope that the grant of 
£32,000 made by the Carnegie Corporation in 1932 
towards this object would be followed by contribu- 
tions from British firms and others interested m 
tropical agriculture has yet to be realized. Capital 
is also required for the purchase of more land for the 
college farm, for additional laboratories and the 
reconstruction of the biological building. 


The British Association: Engineering Section 

Ar the Dundee meeting of the British Association, 
1939, the Engineering Section proposes to repeat the 
arrangement which proved so satisfactory during the 
meeting in Cambridge last year and to devote some 
time to the delivery of a number of short cammuni- 
cations by junior engineers or research workers 
(under the age of thirty years). Each speaker will 
be allotted a total of 20-30 minutes, which may, at 
his option, include, say, ten minutes for very short 
discussion. It is hoped that each author will describe 
some item of special interest or novelty upon which 
he may be engaged. This innovation seems to us 
important as enabling the Association to know some- 
thing of the work of younger men, and enabling 
those men to gain experience of summarizing their 
work and putting it forward for oriticiam without 
having to undertake the much more laborious task of 
preparing @ paper of the stature necessary for a full 
meeting of one of the engineering institutions or of 
a scientific society. Although Engineering publishes 
in extenso the text of all main papers delivered.to the 


Section, it is not proposed that these short papers’ 


should similarly be published. This arrangement 
seems desirable, partly because authors may be pre- 
pared to describe engineering work upon which they 
hope later to publish a full-scale paper, and partly 
because authors may not feel justified in preparing 
a text of the completeness which would be desirable 
if proper publication is to be made. Those wishing 
to submit such papers should communicate imme- 
diately with the recorder Wing-Commander T. R. 
Cave-Brown-Cave, University College, Southampton. 


Spectrochimica Acta 


Tma first number of a publication under the above 


title will shortly be issued by Meears. Julius Springer, 
Berlin, under the editorship of W. Gerlach and Q. 
Scheibe, Munich ; A. Gatterer, Vatican Observatory ; 
R. Breckpot, Louvain; F. Twyman, London. It 
will deal solely with spectrochemical analysis, and a 
useful feature will be the publication of abstracts and 
reviews of books and articles on the subject. A 
number of authorities on the subject have agreed to 
collaborate, and those in the English-speaking 
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countries who have already consented to act in that 
capacity include Prof. A. Fowler, Prof. H. Dingle 
and Dr. 8. Judd Lewis of London; and Prof. O. §. 
Duffendack, Prof. J. A. Harrison and Dr. Lester W. 
Strock of the United States. The first number of thd 
journal will probably be published in May. The 
English editor will be pleased to receive papers in 
English on the subject, which should be addressed 
to: The Editor, Spectrochimica Acta, 98 St. Pancras 
Way, London. N.W.1. . 


University Co-operation 

THE recently published report of the Executive 
Council of the Universities Bureau of the British 
Empire announces preliminary steps towards bring- 
mg about an informal conference between some of 
the heads of universities in tho United States of 
America and those of universities in the British 
Empire. In the course of a trans-Atlantic tour under- 
taken last spring, primarily with the object of culti- 
vating helpful relations with the Canadian unrversities, 
the secretary of the Bureau got into touch with the 
presidents of Harvard and Yale, the president of the 
Carnegie Corporation of New York and the director 
of the Institute of Intemational Education, and-dis- 
cussed with them the possibility of a visit to England 
of some of the heads of universities in the United 
States in 1941, when the sıxth quinquennial congress 
of the Universities of the British Empire will be held 
im Manchester. 


Announcements É E 

Tum Secretary of State for Air, Sir Kingaley Wood, 
on the recommendation of the Director of Medical 
Services, Royal Air Force, has appointed the following 
standing committee to investigate and advise him on 
the medical aspects of all matters concerning per- 
sonnel which might affect safety and efficiency in 
flying: Sir Edward Mellanby (chairman), Prof. F. O. 
Bartlett, Mr. E. A. Carmichael, Mr. C. 8. Hallpike, 
Dr. B. H. O. Matthews, Sir John Parsons and Prof. 
L. J. Witte. The representatives of the Air Ministry on 
the Committee will be Air Vice-Marshal'A. V. J. 
Richardson, director of Medical Services, and Air 
Commodore H. E. Whittingham. 


THe following have bean elected officers of the 
Physical Society for the year ending March 1940: 
President, Prof. Allan Ferguson ; Vioe-Presidenis, 
Prof. G. I. Finch, Dr. Ezer Griffiths, Dr. L. Harts- 
horn, Mr. R. W. Paul; Hon. Secretaries, Mr. J. H. 
Awbery, Dr. W. Jevons; Hon. Foreign Seoretary, 
Prof. O. W. Richardson; Hon. Treasurer, Dr. ©. ©. 
Paterson ; Hon. Librarian, Dr. J. H. Brinkworth. 


Tas following have been elected officers of the 
Geological Society of London for the ensuing year : 
President, Prof. H. H. Swinnerton ; Vice-Presidenis, 
Dr. E. B. Bailey, Prof. W. G. Fearnsides, Prof. O. T. 
Jones, and Prof. O. E. Tilley; Seoretaries, Dr. L. 
Hawkee and Prof. W. B. R. King; Foreign Seoretory, 
Sir Arthur Smith Woodward ; Treasurer, Mr. F. N. 
Ashcroft. 
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Tue following have been elected officers of the 
Quekett Microscopical Club for the ensuing year: 
President, W. E. Watson Baker; ` Vice-Presidents, 
H. G. Brown, C. H. Caffyn, D. J. Scourfleld, P. K. 
Sartory ; Hon. Treasurer, Dr. C. L. Odam ; Secretary, 
Miss C. Arnold ; Reporter, A. Morley Jones ; Ourator, 
OC. J. Sidwell; Assistant Curator, W. F. Reeve; 
Librarian, H. C. G. Beat; Editor, W. P. Sollis. 


Tma folowing appointments and promotions have 
recently been made in the Colonial Service: A. J. 
Hans, veterinary officer, Kenya; Dr. 8. E. Piercy, 
veterinary research officer, Kenya; Dr. R. B. 
McConnell, assistant field geologist, Tanganyika 
Territory; P. A. Loixides, agricultural chemist, 
Cyprus; R. J. Lathbury, senior plant breeder, 
Agricultural Department, Kenya; R. G. H. Wilshaw, 
senior chemist (soils), Malayan Agricultural Service ; 
H. G. Pudney, senior inspector of produce, Agricul- 
tural Department, Nigeria. 


Tum Lelio Dana Gold Medal awarded annually 
by the Assooution for Research in Ophthalmology 
and the St. Louis Society for the Blind was recently 
presented to Prof. Ellice M. Alger for his ocontribu- 
tions to ophthalmology during the last thirty years 
and his work as a teacher. For many years he had 
been profeasor of clinical ophthalmology at the New 
York Postgraduate Medical School. 


A CONFERENCE and working demonstration on 
“Pure Fruit Juices and Syrup” will be held at the 
Long Ashton Research Station of the Department of 
Agriculture and Horticulture, University of Bristol, 
on March 23. Further information can bo obtained 
from the Director, Research Station, Long Ashton, 
near Bristol. 


Tue French Association for the Advancoment of 
Science will meet this year at Lidge on July 17-22, 
under the presidency of Prof. O. Fabry, director of 
the Optical Institute, Paris. The local committeo 
for the meeting is under. the chairmanship of Prof. 
Dehalu, of the University of Lidge. 


A FLEE Academy of Medicine, consisting of mx 
sections, has recently been founded at Brussels. 


Tua fifth International Congress for First Aid will 
be held at Zurich and St. Moritz on July 23-28. 


THs eighteenth Congress of the German Association 
for Microbiology will be held in Vienna on March 27- 
80. Further information can be obtained from the 
Secretary, Prof. Wohlfeil, Fihrerstrasse 2, Berlin, 
N.15. 


REPRESENTATIVES of thirty-five countries will 
attend the tenth International Congress of Military 
Medicine and Pharmacy, which is to be held at 
Washington on May 7-15. Further information can 
be obtained from the Secretary-General of the Con- 
gress, Army Modical Library, Washington, D.C. 
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Liberation of Neutrons in the Nuclear Explosion of 
Uranium 

R»sonnt experiments" have revealed the existance 
of a new kind of nuclear reaction : neutron bombard- 
ment of uranium and thorium leads to an explosion 
of the nucleus, which splits up into particles of 
ep oharge and weight, a considerable amount 
being in this process. Assuming 

a peA into two particles only, so that the 
nuclear mass and charge of uranium have to be 
distributed between two lighter nuclei, the latter 
contain considerably more neutrons than the heaviest 
stable isotopes with the same nuclear charges. (A 
splitting into, for example, *Rb and “Os means an 
excess of 11 neutrons in the first, and of 8 neutrons 
in the second of these two nuclei.) There seam to 
be two poasibilities of getting rid of this neutron 
excess. By the emission of a f-ray, a neutron is 
transformed into a proton, thus reducing the neutron 
exoesa by two mits; in the example given above, 
five and four successive 8-activities respectively 


would be needed to restore the neutron-proton- 


stability ratio. In fact, the explosion products have 
been observed to be B-active and several periods 
have been recorded, so that a part, at least, of the 
neutron excess is certainly disposed of in this way. 
Another possible is the direct liberation of 
neutrons, taking p either as a part of the explosion 
itealf, or as an ‘evaporatian’ from the resulting nuclei 
` which would be formed in an excited state. 

In order to find some evidence of this second 
pbenomenon, we studied the density distribution of 
the thermal neutrons produced by the slowing down 
of photo-neutrons from a Ra y - Be source in a 1-6 molar 
solution of uranyl nitrate and in a 1-6 molar solution 
of ammonium nitrate (the h contents of 
these two solutions differ by only 2 per cent). Plotting 
Ir’ as a function of r (whare r is the distance between 
the source and sa given point, and J æ the local density 
of thermal neutrons at the same point, measured by 
the activity induced in a dysprosium detector), æ 
curve is obtained the area of which is proportional to 
Q.t, Q being the number of neutrons per second 
emitted by the sources or formed im the solution and 
t the moan time a neutron spends in the solution 
before being captured'*. Any additional nuclei, 
which do not produce neutrons, brought into -the 
solution, will increase the chances of capture and 
therefore decrease t and the area. If, however, these 
dissolved nuclei are neutron-producing, Q will be 
greater and the area of the curve will tend to increase. 
Evidence of neutron production, as indicated by an 
actual increase of the area, will only be obtained if 
the gain through Q (neutron production) is greater 
than the loss through + (neutron capture). This loss 
_can anyway be studied y, mince it has been 
shown® that the introduction of nuolei which act 
merely by oapture or by increasing the hydrogen 





content of the solution can affect the shape of the 
density curve only in a characteristic way : the modi- 
fied curve can always be brought to coincide with 
the primitive curve by multiplying all abscisss by 


> a suitable factor and all ordinates by another factor. 





5 10 20 
O, Uranyi nttrate 


25 cm, 


o socompanying graph shows the two ourves 
Seated: At small distances from the sourte the 
neutron density is greater in the ammonium solution 
than in the uranyl solution; at distances greater 
than 13 am., the reverse is true. In other words, 
the dearease of the neutron density with the distance 


is rnd slower in the uranyl solution. 
ə observed ‘difference must be ascribed to the 

Tresence of uranium. Since the two curves cannot 

brought to ooincide by the transformation 
mentioned above, the uranium nuclei do not act by 
capture only; an elastto diffusion by uranium nuclei 
would have an opposite effect: it would ‘oontract’ 
the abeciææ, instead of stretching them. The density 
excess, shown by the uranyl curve beyond 13 om., 
must therefore be considered as & proof of neutron 
production due to an interaction between the primary 
neutrons and the uranium nuolei. A reaction of the 
well-known (n,2n) type is excluded because our 
neutrons are too slow for such a reaction 
(90 per cent of Ra + Be photo-neutrons have energies 
smaller than 0:5 Mey. and the remaining 10 per cent 
are slower than 1 Mev.). 

The degree of precision of the experiment does not 
permit us to attribute any significance to the small 
morease of the area in the uranyl curve (as compared 
to the ammonium curve), which we obtain by extra- 
polating the curves towards greater distances. In 
any event, an inferior limit for the caroes-section for 
the production of a neutron can be obtained by 
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ing that the density excess due to this pro- 
duction is equal throughout the whole curve to the 
excess observed at r = 25 om. ; this limit, certainly 
inferior to the actual value, is 6 x 10-* om.?. 
Our measurements yield no information on the 
energy of the neutrons produced. If, among these 
neutrons, some possess an energy superior to 2 Mev., 
one might hope to detect them by a (np) process, 
for example, by the *49(n,p)?*P reaction. An experi- 
ment of this kind, Ra y - Be still being used as the 
neutron source, is under way. 
The interest of the phenomenon observed as a step 
towards the production of exo-energetio transmuta- 
tion chains is evident. However, in order to establish 
such a chain, more than one neutron must be pro- 
duced for each neutron absorbed. This seams to be the 
case, since the cross-section for the liberation of a 
neutron seems to be greater than the cross-section for 
the production of an explosion. Experiments with 
solutions of ing concentration will give informa- 
tion on this question. 


Products of the Fission of the Uranium Nucleus 


O. Hahn and F. Strasamann! have discovered a 
new type of nuclear reaction, the splitting into two 
smaller nuclei of the nuclei of uranium and thorium 
under neutron bombardment. Thus they demon- 
strated the production of nuclei of barium, lanthanum, 
strontium, yttrium, and, more recently, of xenon and 
owalum. 

It can be shown by simple considerations that this 
type of nuclear reaction may be described in an 
essentially classical way like the flasion of a liquid 
drop, and that the fission products must fly apart 
with kinetio ies of the order of hundred million 
slogtroniyolte cashit Evidence for these high energies 
was first given by O. R. Frisch? and almost simul- 
taneously by a number of other investigators, 

The possibility of making use of these high energies 
in order to collect the flasion products in the same 
way as one collects the active deposit fram 
recoil has bean pointed out by L. Meitner (see ref. 8). 
In the meantime, F. Joliot has independently made 
experiments of this type’. We have now carried out 
same experiments. using the recently completed high- 
tension equipment of the Institute of Theoretical 
Physica, š 

A thin layer uranium hydroxide, placed at a 
distance of 1 mm. from a oollecting surface, was 
exposed to neutron bombardment. The neutrons 
were produced by bombarding lithium or beryllium 
targets with deuterons of ies up to 800 kilovolts. 
In the first experiments, a piece of paper was used 
as a collecting surface (after making sure that the 

did not get active by itself under neutron 
Der baedicadt), About two minutes after inter- 
rupting the irradiation, the paper was placed near a 
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Geiger-Miiller counter with aluminium walls of 
0:1 mm. thickness. We found a well-meagurable 


oped in order to separate the 
‘transuraniam’ elements from uranium and elements 
immediately below it'. The methods had to be 
slightly modified on account of the absence of 
uranium in our samples and in view of the light 
element activities discovered by Hahn and Strass- 
mann!. 





In these Se ee surface was 
water, contained in a shallow trough of paraffin wax. 
After irradiation (of about one hour) a small sample 
of the water was evaporated on a piece of aluminium 
foil; its activity was found to decay to sero. 
It was checked in other ways; too, that the water 
was not contaminated by uranium. To the rest of 
the water we added 150 mgm. barium -chloride. 
15 mgm. lanthanum nitrate, 15 mgm. platinum 
chloride and enough hydrochloric acid to get an acid 
concentration of 7 per cent. Then the platmum was 
precipitated with hydrogen sulphide, in the usual 
way; the ipitate was carefully rinsed and dried 
and then p near our counter. 

The results of three such experiments were found 
to be in mutual t. The decay of the activity 
wras taGne cage followed for 28 houra. For comparison, 
a le of uranium irradiated for one hour was 

chemically in the same way. The two decay 
curves were in parfect t with one another 
and with an old curve obtained by Hahn, Meitner 
and Strassmann under the same conditions. In the 
accompanying diagram the circles represent our recoil 
experiment while the full line represents the uranium 
Ipitate. A comparison of the activity (within the 
hour after irradiation) of the precipitate and of 
the evaporated sample showed that the precipitate 
contamed about two thirds of the total activity 
collected in the water. After about two hours. 
however, the evaporated sample was found to 
decay considerably more slowly than the precipitate, 
presumably on account of the more long-lived fission 
products found by Hahn and Strasamann!. 

From these resulta, it can be concluded that 
the ‘transuranium’ nuclei originate by fission of the 
uranium nucleus. Mere capture of a neutron would 
give so little kinetic energy to the nucleus that only 
a vanishing fraction of these nuolei could reach the 
water surface. So it appears that the ‘transuranium’ 
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periods, too, will have to be ascribed to elaments 
considerably lighter than uranium. 

In conclusion, we wish to thank Dr. T. Bjerge, 
Dr. J. Koch and K. J. Brostrøm for putting the high- 
tension plant at our disposal and for kind help with 
the irradiations. We are also grateful to Prof. N. 
Bohr for the hospitality extended to us at the 
Institute of Theoretical Physics, Copenhagen. 

Lisa METTNER. 
Physical Tnstitute, 
Academy of Sciences, 
Stockholm. 
O. R. FREON. 
Institute of Theoreticel Physics, 
University, 


March 6. 
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Radioactive Organic Bromo-Compounds 

CONSIDERABLE attention has recently been focused 
on the use of artificially radioactive substances in 
biological work. The radioactive isotope **Br has 
been chosen by us because it has a conveniently long 
half-life (34 hours}, it is chemically reactive, it gives 
off gamma-rays which aid in ita detection, and finally, 
it oan be prepared from "Br either by the action of 
slow neutrons or deuterons. Slow neutrons are easily 
available from the redon-beryllium reaction. Fast 
deuterons from the cyclotron or any other suitable 
high-energy source may be used either as projectiles 
themselves or for the production of slow neutrons 43 
in the lithium reaction below. The relative abundance 
of "Br in natural bromine is 49-3 per cant. Con- 
tamination of radioactive '"Br by other iso is of 
no since bromine forms no non-bromine 
radioactive elementas on bombardment by slow 
neutrons or deuterons’. 

Two reactions have been studied. The first 1s the 
Sandmeyer reaction for the introduction of bromine 
into the benzene ring. 345 o.c. of water containing 
60 gm. Cu,Br,, 175 gm. NaBr.2H,0 and 80 0.0. HBr 
(density 1:49) was bombarded by slow neutrons 
produced from lithium with 900 kev. deuterons. 
250 gm. of CHBr, was also bombarded. The glase 
veesela were surrounded by thick blocks of paraffin. 
Two experiments were then performed. 115 o.c. of 
the solution called the Sandmeyer solution was 
shaken with the whole of the bombarded CHBr, to 
concentrate the radioactivity’, then separated off and 
extracted with CHCl, 14°5 gm. of C,H,NH, was 
diaxotized in the usual manner and 11-8 gm. of 
O,H,Br year called CHBr (1). Another sample, 
called O,H,Br (2), was made from a second 115 c.o. 
of the Sandmeyer solution, not shaken with the 
OHBr,. As expected, attempts to exchange the radio- 
active bromine in O,H,Br by shaking with NeBr 
were wholly unsuccessful. 7 

Table 1 ahows the radioactivity per grem atom of 
bromine compared to that of the Sandmeyer solution 
before concentration of the radioactivity. Measure- 
ments were made with a thin-walled Geiger-Muller 
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counter. The samples were in glass veasels and the 
measurements were made nearly simultaneously to 
obviate carrections due to radicactive decay. It is 
to be emphasized that, although care was taken to 
keep the geometry constant, the resulte can only be 
taken as qualitative. 


TsBLe 1 


Relative radioactivity 

per gram atom Br. 
Bandmeyer solution Hs Si oe a 10 
OHBr, before enrichment of Bundmeyer solution 28 
OHBr, aftar af sá ès 14 
aA an PPAR at 
O.H,Br (f wish oat see E of ot 
O,H,Br (1) after shaking with NaBr .. ie 42 


The second technique is the addition of bromine 
to a double bond. 100 gm. OH,Br, was rradiated 
with slow neutrons and after irradiation 0-2 0.0. of 
bromine was added. Three hours later 1-2 gm. of 
cholesterol in 12 o.c. of ether was added, and the 
OH,Br, distilled off m vacuum. ‘The crystalline 
residue was dissolved in ether and recrystallized. 
Table 2 shows the relative radioactivity per gram 
atom of bromine compared with the iradiated 
CH,Br,. Experiments with OHBr, in place of the 
CH,Br, yielded an oil from which the cholesterol 
dibromide could not be separated. 


TsBLE & 
Relive radkeotivity 
per gram atom Br. 
OH,Br, before ennelment a a , 10 
OH,Br, after enrschment .. 5 A 0-5 
Ghoksfaol dibromido i> wees 300 


The first method does not yield such a high con- 
centration of radioactive material. It may be of 
use in the labellmg of halogenated molecules and the 
determination of their fate in the body. The second 
technique gives a very high concentration of radio- 
activity. It is hoped to obtain concentrations hi 
enough to enable us to study the effect of artifloial 
radioactivity on normal and pathological tissues. 
Further work will be done along these lines. è 

We wish to express our thanks to the members 
of the Cavendish High Tension Laboratories for help 
in the slow neutron bomberdments. 

i E. FEEDMANN. 
(Biochemical Laboratory ) 
. A. K. Soromon 
(Cavendish Laboratory} 
N. T. WABTEBSSEN. 
(Sohool of Agriculture) 
Caeanbridge. 
Feb. 14. 
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Catalytic Exchange of Deuterium and Hydrogen in 
Hydrocarbons - 

Ix a recent communication’, L. and A. Farkas 
have followed the exchange of deuterium for hydrogen 
in cyclohexane and hexane on platinized foil at 
relatively low temperatures. They suggest that the 
catalytic mechaniam for both saturated and un- 
saturated hydrocarbons involves the primary detach- 
ment of a hydrogen atom from the hydrocarbon. 
We have had occasion to examine the mechanism 
of catalytic exchange with olefines by a number of 
diffarent methods, and have come to the definite 
conclusion that the primary act in the case of olefines 
is the addition and not the loss of a hydrogen atom. 
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This conclusion is supported by experiments on the 
effect of hydrogen both on double bond migration 
and on ring closure in olefines. 

Further, in the case of saturated hydrocarbons, 
catalytic exchange, degradation and dehydrogena- 
tion ajl appear to involve hydrogen in the chemi- 
sorption process, but the experimental data are not 
as yet so conclusive as is the case for the olefines. 
If further ta rt this point of view, 
it might be suggested that the simplest representation 
of the hydrocarbon catalyst hydrogen system is as 
follows : 


H H H H 

—%, H T a H, 

u ie | a l M 
(i) (ii) (1i) 


where (i) chemisorbed hydrogen reacts with a Van 
der Waals adsorbed saturated hydrocarbon group, or 
(iii) a chemisorbed olefine reacts with a Van der Waals 
adsorbed molecule of hydrogen each producing the 
common transition complex, (ii). 

This simple formulation offers a ready mterpreta- 
tion of the various reactions observed in these 


systems. It is hoped that opportunity will present 


iteelf in the forthcoming meeting of the Faraday 
Society for an adequate discussion on the elementary 
steps operative in hydrocarbon catalytic reactions, 
reactions of far-reaching importance, and on the 
nature of which there is clearly as yet no unanimity. 


E 8. R. CRAXFORD. 
G. H. Twiea. 
Erro K. RDEAL. 
Laboratory of Colloid Science, 
Cambridge. ; 
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Chemical Aspects of the Cyclol Hypothesis 

CONSIDERABLE discussion of the structure of 
proteins, especially in relation to the oyclol hypothesis, 
has recently appeared in Narunn'.**, This theory 
assumes that globular proteins consist of a space- 
enclosing t of diazine and triazine rings. 
Most of the evidence produced (including the X-ray 
diagrams*,?) 18, however, not specific for the cyclol 
theory; many of the points made by Langmuir* 
could be equally well used as an argument in favour 
of any regular geometrical structure which joins 
peptide chains to form a globular molecule. It is 
indeed possible to suggest bonds between peptide 
chains of types already known to exist; thus we are 
familiar with compounds containing the linkages 
8—8, CO—8, NH—S or CO—NH—CO, all of which 
might occur in proteins ; in addition, the posmbility 
exista of linkages between hydroxyl groupe of 
hydroxy-ammo acids and, free carboxyl groupe. 

The more specific points of evidence in support of 
the cyclo] theory are : (a) it claims to predict molecular 
weights of the order of tude found with the 
ultracentrifuge ; ; (6) it conforms with the ies 
in the amino acid composition of proteins (Bergmann 
and Niemann); (c) it gives a reasonable picture of 
denaturation as ‘decyclization’ or change from cyclol 
to chain structure. | 

(a) Wrmch assumes that egg albumin contams 
288 residues; on the other hand, Svedberg" finds a 
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molecular weight of 40,500 or 48,800, which would 
lead to average residue weights of 159 and 170 
respectively. Since it is known that egg albumin 
does not consist mainly of ‘heavy’ amino acids, such 
as tyrosine, tryptophane or arginine, the value of 288 
cannot be accepted for the number of residues in ogg- 
albumin. 

(b) The regularities in amino acid composition 
deduced by Bergmann and Niemann are based on 
analytical resulta which are not sufficiently accurate 
to be statistically significant’. 

(o) If denaturation consists of decyolzation, it 
should occur in all globular proteins having a cyclol 
structure and not in fibrous proteins. Actually, 
insulin, a globular protein which has been extensively 
studied in connexion with the cyolol theory, cannot 
be denatured m the usual sense of the word; it is 
very resistant towards heat or acid, and it can even 
be recovered in o ine form after esterification 
with acid alcohol followed by treatment with dilute 
alkali’. On the other hand, a fibrous protein, like 
myosin, for which no cyclo] structure can’be claimed, 
denatures easily at temperatures above 40°. 

Further, 1t seems difficult to reconcile the re- 
versibility of denaturation".* found for serum albumin 
with the supposed instability of cyclol rings. Another 
drficulty is that low-molecular peptides or diketo- 
piperazines would be expected to be found when the 
cyclo] structure breaks down. Actually, no such low- 
molecular compounds are liberated on denaturation. 
It follows, therefore, that the cyclol theory cannot 
satisfactorily explain the facts of denaturation. 

To explam the behaviour of proteins towards 
enzymes, Langmuir and Wrinch! assume that 
denaturation occurs before the enzyme can attack 
the protein molecule. This may be the case for many 
proteins; but insulin is hydrolysed by pepsin or 

under conditions in which the insulin molecule 
18 perfectly stable. Here enzymic hydrolysis must 
take place without previous denaturation. In order 
to explam these facta, the unwarranted assumption 
would have-to be made that the enxyme not only 
hydrolyses the protein, but also decyclizes it. 

Attempts to prove the cyclol structure in proteins 
have failed so far (see, for example, Haurowitz’*), 
nor has it been possible to synthesize simple models 
of the cyclol type in the laboratory ; the physical 
evidence for the hypothesis is most uncertain** and 
the lactam-lactim tautomeriam of peptides, which is 
the chemical basis of the cyclol theory, has never 
been demonstrated by either physical or chemical 
methods. Is it surprising, therefore, that chemists 
are reluctant to accept a structure for which no 
analogue m organic chemistry can be found ? 


A. NWUBERGER. 
Hospital Medical School, 


treet, Gower Street, 
London, W.O.1. 


University Coll 
University 
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Chromatographic Fractionation of Whale-Liver Oil 
already reported 
biological activity and absorption at 828 my’ of 
the concentrates of mammalian liver. As we had 
formerly used the Oarr-Price reaction to a great 
extent for practical determinations, we were interested 
in ita relation to ultra-violet absorption and to 
biological activity. We therefore fractionated whale- 
` liver oil and determined the: blue colour with tri- 
chloride of antimony, the curve for the ultra-violet 
absorption, and the biological activity, of the various 
fractions thus obtained. $ 
Tho fractionation was carried out in the following 
way: The oil was first saponified, after which the 
part that could not be saponified was given further 
treatment. (We offer our best thanks to Messrs. 
Ferrosan and Co., Ltd., Copenhagen, for so kindly 
supplying a large quantity of the ig Samra gol 
of whale-liver oil.) The sterols were elimina by 
ization from methyl‘ alcohol, first in an ice- 
box, and then by freezing in solid carbon dioxide 
and acetone. The soluble part was dissolved in 
petroleum-ether and submitted to chromatographic 
separation with calcium hydroxide as an adsorbent. 
Painting with antimony trichloride, as described by 
Zechmeister, Cholnoky and Ujhélyi*, gave a positive 
reaction for the whole length of the column, and, the 
adsorption column was, therefore, divided arbitrarily 
into four parte, from-which vitamin A was eluted 
‘by petroleum-ether containing a little methyl aloohol. 
The top fraction gave a red-violet reaction towards 
antimony trichloride, which, according to our 
standard curve, would have meant about 101,000 I.U. 
per gm. activity of vitamin A. Biological assay, 
owever, showed that it was quite inert. The next 
fraction should have contained 3,160,000 I.U. per gm, 
according to the antimony trichloride reaction, but 
tho biological activity was 1,160,000 I.U. per gm. 
It has been im e, unfortunately, up to the 
present to evaluate the ultra-violet absorption on 
account of lack of material. All three determinations 
are, however, available for the third and fourth 
fractions : 


Im Iv 
Biological actavity .. .. 681,000 LU/gm 562,000 LU/gm. 
triehloride value .. 950,000 .,, 160,000 n 
Ultra-vio abecrption ab ž 
TID ne k x: .. 384,000 382,000 ,, 


The biological activity is thus considerably lower 
than would have been expected from the antimony 
trichloride reaction. The biological activity is greater 
than might have been expected from the ultra-violet 
absorption, but not so much, when the number of 
animals used for the biological assay is taken into 
consideration. The absorption maxims for the ultra- 
violet curve are not, however, at 328 mp, but are 
isplaced towards the short-wave pert—more ex- 
, at 298 mu. 

The investigations of Gillam, Heilbron, Jones and 
Lederer? showed that there is a substance in the 
liver of freshwater fish with vitamin A activity, the 
absorption maximum of which is at 344 mp. This 
substance does not occur alone, but together with 
the ordinary vitamin A. It has, however, not been 

-to produce the actual substance in 
orm, though the English investigators were able to 
determine the chemical constitution of the new 
substance by preparing suitable derivatives. 

According to our expermenta, whale-liver oil does 
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not contain this substanco. The ultra-violet absorp- 
tion at wave-lengths longer than 328 my. is weak even 
for our chromatographic fractions, and we cannot 
find & maximum for the antimony trichloride reaction 
at 690 mp. On the other hand, the maxima for the 
ultra-violet absorption of our fractions IM and IV 
agree well with the resulta given by Pritchard, et al. 

It has already been shown many times that the 
maximum absorption occurs at 570-580 my for the 
antimony trichloride reaction of vitamin A. Chromo- 
gen 610 and chromogen 570 were separated by 
adsorption on to fuller’s earth‘ in Wolff's laboratory. 
Karrer, Morf and Schdpp*® isolated the so-called 
hepaxanthin, the absorption maximum of which is 
at 270 mu. He thin is not thought to have any 
biological activity. 

Since our highly purified products, however, show 
greater absorption for the antimony trichloride 
reaction at 570 mp thgn at 610 mp, have a distinct 
maximum in the ultra-violet field at about 290 mp, 
and biological activity which, as has been 
mentioned, is considerably- greater than that corre- 
sponding to the absorption at 828 my, it does not 
seam to be impossible that our preparations contain 
a hitherto unknown substance with the biological 
action of vitamin A. : 

: Harry WOLSTANDT. 
Haws BaHENTS JANSEN. 


University Institute of Hygiene, 
Copenhagen, 


and 
The State Vitamin Laboratory, 


eb. 6. 


' À. i, Heilbron, L. M., Jones, W. H, and Lederer, I., Biochem. 
eT oaa ae 

‘yan Hekelon, ML, Emmerie, A., Julius, B., and Wolff, K L., Prov. 
Kan Abid tan Wawmihepoen Amana, oy T347 Cl 


* Karrer, P., Morf, R., and Bohdpp, K., Hele. chim, Acts, 16, 631 (1933). 


Formation of Negative Ions by Negative-Ion Bom- 
bardment of Surfaces: a New Process 
ExemmaNTe with æ double mass-spectrograph 
have been described recently by one of us and R. 
Press!. These show conclusively that bombardment 
of a gas-contaminated surface with positive ions of 
one species can. produce & spectrum-of negative ions. 
In this work particular attention was directed. to the 
procees involved. We have now extended these 
experiments, in the first place, to identify some light 
ions, the identity of which was not definitely estab- 
lished in the earlier work. By calibrating the mass- 
spectrograph with a Kunsman alkali ion source, 
used in such a way that the magnet current did not 
have to be altered from the value used during the 
negative ion runs, we have identified accurately the 
main negative ion peaks, with results in general 
acoord with the early work of Woodcock’ (which we 
head previously overlooked), and with that of Arnot 

and Beckett’. 

We have also studied the emissiqn of negative ions 
from oxide-coated cathodes, which can be liberated 
either by heating‘ or by pomtive ion bombardment’. 
During an investigation of the energy distributions 
of these ions, an interesting effect was observed. A 
wire gauze had been inserted between the cathode 
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and the first slit of the mass h to permit 
of the electric fleld at the cathode being held constant, 
while the energy of the ions entering the first slit 
was varied. oe ee ee ee 
_ of mass numbers 24-26 was fi to be multiple, 
with some of the ions showing energies in excess of 
those i to them by the accelerating electric 
flelds. the potential difference between the 
geuze and cathode was increased, the two main com- 
ponents separated, but one remained in the original 
position in the mass spectrum (M = 26). This shows 
that it was due to ions from the cathode, while the 
other was due to ions from the gauze. If the latter 
had been produced by positive ion bombardment of 
the gauze, then one would expect ‘the cathode and 
ite supporta to have bean similarly’ bombarded and 
negative ions to have been liberated from them with 
large initial energies. However, mvestigation of the 

distribution of the ions liberated from the 
cathode revealed that no ions were present with 
mitial energies, 80 indicating the absence of any 
appreciable positive ion bombardment of this 

, B8moe such bombardment is known to 
liberate ions with initial energies!. In the absence 
of positive ion bombardment, we are forced to the 
conclusion that the tive ions from the gauze are 
emitted as a rosult of bombardment of the latter by 
negative ions from the cathode. The ions so emitted, 
like those produced by positive ion bombardment, 
show excess energies. 

The peak from the gauze in the region M = 26. 
is complex, and is found when examined under 
sufficient resolution to consist of three peaks due to 
ions of masses 24, 25 and ia pT Cy, C,H- 
and ON-. Cla and Cly also been detected 
from the cathode, but not a the gauze under the 
same conditions. 

This new procese seems to account for an effect 
observed by Bachman and Carnahan, who have 
eai photographs of the negative ion spectrum 

which they were able to produce on the screen of a 
cathode ray oscillograph. In one case, when an 
oxide-coated cathode was broken down after the tube 
was sealed off from the pe, they recorded s circle 
surrounding the spot due to the ion of mass 26. 
Sinna this dabé was elightty sort ma-ta Mberation 
of gas during the activation of the cathode, it is 
Pee Tas toS mee wes Produced by positive ion 

mbardment of one of the apertures in the vicinity 
of the cathode. However, in the case of a hard tube 
containing a hairpin tungsten filament, they obtained 


A similar negative ion emission is to be expected 
from some of the grids of commercial multi-clectrode 
thermionic valves with oxide-coated cathodes. 


R. H. Broan. 


ee Maron, 141, 872 (1938); (Pros. Rey. 


Proe. Roy. Soe., A, 108, 103 (1038). 
» 360 (1035), 
O. M., and Carnahan, O. W., Pree, I.R.F., 88, 520 (1938). 
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Oxidation of Reduced Codehydrogenase I 

Taa discovery of an enxyme* capable of catalyzing 
the oxidation of reduced codehydrogenase I (coxy- 
mase, Col) at an extremely rapid rete’ naturally 
raises the question as to what part this enzyme plays 
in hydrogen rt. There is considerable 
evidence)*.4,5 that this enzyme (diaphorase) catalyzes 
pace reaction between dih and the 
cytochrome system, and Dewan and Green" have 
suggested that cytochromes A and B (but not O) and 
cytochrome oxidase are involved. The method 
of preparing diaphorase is such that succinic acid 
deh; is also present in large amounts. 
With the possible exception of the recent announce- 
ment? that diaphorase had been obtained m highly 
purified form, it seems fairly certain that moet of the 
data im the literature regarding either ensyme were 
obtained with preparations containing both enzymes. 
This statement has & very important bearing on the 
4-carbon acid catalysis theory of Szent-Györgyi, since 
it raises the question as to the possibility that 
succinic acid deh is an intermediary 
hydrogen carrier between diaphorase and cytochrome. 
The present work was begun with the purpose of 
finding the path by which hydrogen proceeds from 
dihydrocoxymase over diaphorase to molecular 
genoxy. The succinic acid dehydrogenase preparation 
of Stota and Hastings’ was used as a source of dis- 
phorase. This preparation is an alkaline phosphate 
extract of washed pig heart muscle, with fumarase 
inactivated (enxyme A). This is in the form 
of a disperaion which does not settle out. It was 
shown to contain diaphorase, succindehydrogenase, 
cytochrome, and cytochrome oxidase, and small 
amounts of triose phosphate dehydrogenase. In 
addition, a dialysed extract of acetone powder from 
+ rabbit skeletal muscle’ (enzyme B) was used as a 
source of triose phosphate dehydrogenase and 
symohexase. Consideratle work was done with dry 
po parann but in theee there was no reaction 

tween OoH,I and oxygen until dye was added. 
The reactions involved m this work may be written 

as follows: 


hexosediphosphate — 2 triose phosphate (1) 
triose phosphate + Col — phosphoglycerio 

acid + CoH,I (2) 

phos hoglyceric acid + H,PO, + pyruvicacid (3) 

HI + 1/2 O, + Ool + H,O (4) 

succinic acid + 1/2 O,-—+fumaric acid + H,O (5) 


By using an excess of enzyme B, cozymase, and 
ores D te in the presence of fluoride, and 

amount of enzyme A which limited 
oxygen pain A it was possible to study reaction (4) 
usmg amounts of enzyme A which gave approxi- 
mately half maximum restes of oxygen uptake. 
Parallel experiments were always run with an equal 
amount of enzyme A using succinic acid as substrate. 
This demonstrated the presence of succindehydro- 
genase and the cytochrome system. 

It was found that fresh preparations of enxyme"A 
were capeble of bringing about reactions (4) and (5) 
at an extremely rapid rate; but that after about 
five days at 4° C. the activity was nearly completely 
destroyed. Crucial experiments were therefore per- 
ee ec ene See ee eve ae 
prepared. Since neither the horase nor the 
succindehydrogenase were e te se destroyed in 
this period, it appears that destruction occurs in 
the cytochromo oxidase or possibly in cytochrome B 
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This point is being studied further. The fact that 
the rate of reaction (4) a to decrease faster 
than the rate of reaction (5) suggests that differen 
cytochromes may be involved. s 


EFTECT OF FTAKDING ON THE ENIYE SYSTEMS WHICE OXMDIER COH,I 
AKD SUCCIEIO ACID. 02 0.0. OF NEXT Á IN iLL Gis. HELOSE 
DIPHOSPHATE SUDSTLATE FOR COH,I OXMDATION. 











The accompanying table also shows the effect of 
adding brilliant cresyl blue to-the CoH,I oxidation. 
It appears that the ability of the dye to inhibit or 
activate the CoH,I oxidation depends an the state 
of activity of the natural carriers in the preparation. 
A smilar observation has been made in the case of 
the succinoxidase system‘, in which briljant cresyl 
blue was found to be the dye which transported 
hydrogen most rapidly in the inactive system and 
inhibited an active system the least. Alth: 
cytochrome O increased the oxygen uptake in 
case of succinate plus the ninety-hour tion, 
it had virtually no effect on the OoH,I oxidation at 
ninety-six hours. This is in agreement with the 
findings of Dewan and Green’. 

With reference to the possibility of reaction (5) a8 
an intermediate step in reaction (4), it is highly 
significant that M/150 malonate had absolutely no 


effect on CoH,I oxidation as observed in the con- ~ 


ditions in the table, while it produced 100 per cant 
inhibition in the case of sucomate oxidation using 
the same enzyme preparation. Furthermore, it was 
found that ftuoride strongly inhibited sucemate 
oxidation in these experiments but had no effect on 
the initial rate.in the case of OoH,I oxidation. 
Fluoride does not inhibit CoH,I oxidation; the rate 
of oxygen uptake actually becomes somewhat greater 
in this system when CoH,I is oxidized in the presence 
of fluoride. This is quite likely due to the fact that 
in the abeance of fluoride, reaction (3) can 
yielding pyruvic acid which can compete for the 
hydrogen. This explanation is 
further borne out by the fact that addition of mag- 
nesium ions, which are known to activate reaction 
(8), in the absence of fluoride, gives a further decrease 
in the rate of CoH,I oxygen uptake. 
Additions of fumarate had no effect on the CoH,1 


enxyme; but it must be observed that in the ninety- 
hour preparation there was enough succindehydro- 
genase and its carrier system to give an oxygen 
uptake of 70 cub. mm. in compari with the 
40 cub. mm. observed for the CoH,I oxidation. It 
is of course true that as the oxidase system becomes 
weaker, the competing effect of the CA pda acted 
phate dehydrogenase in enzyme B probably becomes 
more pronounced. 

These observations do not suggest that the 4-carbon 
catalysis theory of Szent-Gydrgyiis wrong. 
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point out that the enzyme diaphorase is a widely 
distributed, powerful, malonate-insensitive enxyme 
which catalyzes the transport of CoH,I hydrogen to 
natural carriers which are capable of bringing this 
hydrogen ultimately to oxygen. The known facta of 
fumarate catalysis and malonate inhibition in muscle 
respiration must somehow be reconciled with this 
observation. The fact that factors tending towards 
pyruvate formation lessen the oxygen uptake of the 
system studied here may be a clue as to the me- 
chanism of fumarate catalysis and malonate inhi- 
bition. It is le that fumarate catalysis is to 
be explained m terms of pyruvate removal. It 
should also be pointed out that the observation that 
rapid OoH,I oxidation can without the 
action of succindeh: does not prove that 
the oxidation of Co does not involve suocin- 
dehydrogenase in the intact system. Further work 
is being done in an attempt to establish the nature 
of the fumarate catalysis in the light of these resulte. 
I am indebted to Prof. Hans v. Euler and to Dr. 
Erich Adler for laboratory facilities and helpful 

criticism during this work. 

V. R. Porre 
(National Research Fellow). 
Biokemiska Institutet, 
Stockholm, Sweden. 
Feb. 2. 


1 Adler, Huler and Hoellstrém, Sv. Vet. Abed. Arb. Kemi, 18, 1 (1987). 
* Dewan and Green, Dischem, J., BB, 625 (1939). 

“ Béranb, Coran and Green, MATURE, 143, 119 (1938). 

Green and Dewan, Biochem. J., 31, 1000 (1937). 

1 Meedham and La, Biechem. J., 88, 2040 (1938). 

‘Stota and Hastings, J. Biel. Chem., 118, 479 (1987). 

1 Green, Needham and Dewan, Biechom. J. 81, 2387 (1937). 


Time-to-Time Variation in the Response of 
Ovariectomized Mice to Œstrone 

In Natuns of October 8, 1938, Duszytska gave 
an account of seasonal variation in the response of 
ovariectomized mice to œstrone, and described an 
annual cycle of sensitivity which was greatest in 
spring and lowest in autumn. In the accompanying 

I. have plotted the variations in the dose of 
international standard cetrone needed to give 50 per 
cent positive responses when given by injection to 

of ovariectomized mice belonging to colonics 
Lopt at this Institute during the past twenty months. 

A standard assay i has been adhered to 
throughout the whole of this iod, most of the 
determinations having been with two or three 
groups of twenty mice each; but some with only a 
single of twenty mice (notably those in which 
PTER E for the first colony, ted by black 
dota, overlap those for the second colony, denoted 
by een’ alan). Whilst an undoubted- time-to-time 
variation in iti occurs, it does not in this 
instance seam to follow any regular trend. It has 
been shown that mice whioh receive sufficient 
cestrogen to elicit a positive response within six weeks 
before use are fully ‘primed’?. The mice in question 
woes tharefare uniform in that all groups had received 

io material in sufficient amount within the 
before their use as controls. 

The colonies have been at a fairly uniform 
team but were to the normal changes 
in daylight. Attempts to discover the causes of 
sensitivity changes have shown, however, that mice 
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kept in an ice-chest and in continuous darkness giv 
the same_response as the normal controls, while thos» 
continuously illuminated throughout the test period 


L5 


0-5 


T.U. Œstrono giving 50% response 
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tors of other insects. Since the adoption of 
lood-sucking habite by Rhodnius, the ‘fossnla’ 
would not function, either as an adhesive organ, or 
as an instrument for facilitet- 
ing ‘the capture of prey. 
So far as I have been able 


those genera which possess 
tibis and femora armed with 


) or stationary 
insects (Coccids—moealy 


b ; 

jE ET Roads 
are said to be phytophagous. 
It would be of considerable 
interest if it could be shown 
that the tibis of such species 
lack the ‘foula’. 


N. 0. E. Morse. 


6 7 8 9 10u11 2 8 4 5 6 7 8 o 19 1 ia ı Department of Agriculture, 
(1987) Dato (1938) R Kuala Lumpur, 
@Coroxr I; OCorowy I; AOotowy IC. Federated Malay States. 

i z Jan. 20. 


show only a slightly decreased sensitivity. The 
changes which occur spontaneously are clearly 
greater than can be accounted far by alterations in 
heating or lighting. alee SEE uefa ae 
the exact conditions under which 
kes is Hae Gin ater GR eo a ee 
suggests æ correlation with an external factor which 
is not apparently inftuencing our own mice in any 
regular fashion. 

-0. W. Eoma. 


National Institute for Medical Research, 
London, N.W.8. 
Feb. 2. 


1 Modi. Ræ. Coun, Sp. , Ser. No, t34. IJn the Press. ILM. 
aaa oiae Londen, ita = z 


The ‘Fossula Spongiosa’ in Reduviide 

WIGGL3sWOBTH’s interesting letter!, in reply to 
mine’ on the subject of the ‘foesula spongiosa’ in 
Reduviids, induced me to undertake further investiga- 
tions, which have demonstrated that Reduviide 
which do not have this tibial structure are more or 
lesa equally efficient in climbing smooth surfaces, 
such as the sides of a glass tube, as those in which 
it is present. 


The genera and species used in the i ta 
were Mendis semirufa StAl (larve and adults), 


Bp. (adults), Canihesancus helluo Stål 
(adult), Vesbsus Thunbg. (larve and 
adults), Soipinia ° sp. (larva and adult), Veliira 
rubropida A. and 3. (adult), Oosmolestes picticeps 


Stål (larvw and adulte), and RAinocoris sp. (adult). 
Of these, only Mendis, Canthesanous, Hotrychotes and. 
Velitra possess a ‘fossula’. 

My statement that the ‘foule spongiosa’ in 
Rhodnius was probably a vestigial organ was based 
on the likelihood that this genus had not always 
subsisted on a diet of human blood, but had bean, 
in common with the majority of other Reduviidm, 


1 Wigglesworth, V. B., Naroxm, 14l, 974 (1938). 
‘Miller, N. O. N., Narvmm, 141, 749 (1988). 


Increasing Winter Egg-Production in Spain more than 
a Hundred Years Ago 

WEEN announcing in 1932! that the reproduction 
of @ mammal (Miorotus) could be controlled by, the 
duration of artificial illumination, R. M. Ranson and I 
published æ statement that lights were used in 
poultry-houses in Spain more than 4 century ago for 
the purpose of increasing egg- uction. Since 
then I have from time to time asked for our 
authority for this statement. In view of the growing 
interest in the relation between light and reprodus- 
tion, it may be worth while to give further 

In 1803, Francisco Dieste published a book in 
Madrid, in which he desaribed the practice of poultry- 
farming in Spain at that time. He seys, “. . . it is 
necessary that the keeper disturb them [the hens] m 
their sleep and make them go to the trough at which 
there should be lighta or torches of wood or other 
material so that the birds may see the food. Ina 
week’s time or so the hens will get accustomed to eat 
at that hour and come ing as soon as they see 
the light”. This translation from the Spanish is 
taken from Prof. 8. Castell6’s communication on the 
subject to the Second World’s Poultry Congress and 
Exhibition held at Barcelona in 1924. Dieste himself 
considered that the lights were only useful in enabling 
the birds to eat more than would otherwise be 
possible during the winter. 

I wish to exprees my obligation to Sir Edward 
Brown, Mr. E. T. Brown and Mr. Walter Brett 
(editor of the Smalholder) for their valuable help in 
obtaining this information about the early use of 
extra iltumination in connexion with reproduction. 

Joma R. Bakar. 

Dept. of Zoology and Comparative Anatomy, 

University Museum, 
Oxford. Feb. 11. 
Baker, J. B., and Ranson, R. M., Pree, Roy. Sec., B, 110, 313 (1682). 
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Terminology in Biology 

Dr. C. D. DARLINGTON! raises a very important 
point in his condemnation of words which should be 
dead but are still in biological currency.: Every 
teacher and every author of a text-book will sym- 

ize. The beginner in biology has a hard enough 
task without having to be plagued by a spate of 
alternative terms, an infliction which too often leads 
him to think that all he has to do is to lear these 
terms and their synonyms in order to ‘know’ his 
subject. To many students, a thing is known and 
understood as soon as a label has been attached to it. 
There is little wonder that biology is so subject to 
the reproach that it is nothing but a jumble of difficult 
words. 

Unfortunately we are-in a vicious circle. The 
teacher feels bound to give the alternative terms in 
case the student comes acroes them ım his reading, 
and the author of a text-book considers it bis duty 
to give the synonyms because teachers vary in their 
usage. Unless something is done, we shall have with 
us for evermore ‘anterior vena cava’, ‘superior vens 
cava’ and ‘precaval vein’; and ‘antheroxoid’ and 
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‘spermatozoid’ ; and the host of alternative names for 
ahe female gametes of planta. 

Cannot biologists get together and draft a list, with 
clear definitions, of the technical terms in common 
usage in botany and zoology ? The selection should 
not be based on priority of introduction, but on 
commonsense suitability and expreasiveneas (for 
example, ‘neural tube’ is surely more understandable 
to the student than is tube’, and ‘anther- 
idium’ is certainly preferable to ‘pollinodium’). 
Possibly the British Association could take up this 
matter, or maybe the Association of Britiah Zoo- 
logista would be willing to co-operate with a group 
of botanists in an attempt to clean up the present 
confusion. ` 

B. BARNES. 
C. C. HENTSOHEL. 


Chelsea, Polytechnio, 
Manresa, Road, 
London, 8.W.3. 

Feb. 7. 


1 MaToRe, 143, 206 (1930). 


Points from Foregoing Letters 


Tue possibility of an evaporatién of neutrons in 
connexion with the recently discovered explosion of 
the uranium nucleus after neutron impadt is discussed 
by Dr. H. von Halban, jun., Prof. F. Joliot and Dr 
L. Kowaraki. The density distribution of thermal 
neutrons obtained by slowing down photo-neutrons 
from a Ra y - Be source was studied in a solution of 
uranyl nitrate and in an equivalent solution of 
ammonium nitrate. At great distances from the 
source the uranyl solution showed an excess inter- 
preted as a proof of the existence of the effect 
discussed. 


Prof. L. Meitner and Dr. O. R. Frisch have collected 
recoil nuclei resulting from the flasion of uranium 
nuclei, by placing a water surface near the bom- 
barded uranium layer. From chemical teste and decay 
curves, the authors conclude that a considerable part 
of the collected activity corresponds to the ‘trans- 
uranium’ elements previously studied by Hahn, 
Meitner and Strassmann. tly the ‘trans- 
uranium’ decay periods must t from a fission of 
the uranium nucleus and therefore have to be 
assigned to elements considerably lighter than 
uranium. 


Experiments are described by Prof. E. Friedmann, 


A. K. Solomon and N. T. Wertheæen which give, 


the relative amounts of radioactive bromine **Br 
introduced into organic compounds by means of two 
proceases—Sandmeyer’s reaction and the addition of 
bromine to a double bond. The second method yields 
a higher concentration of radioactivity. 

S. R. Oraxford, G. H. Twigg and Prof. Eric K. 
Rideal point out that, contrary to the views of L. and 
A. Farkas in the catalytic exchange reaction between 
deuterium and olefines, the elementary step involves 
the addition of a deuterium atom and not a loss of 
a hydrogen atom. There is also evidence that in the 
chemisorption and rupture of saturated hydrocarbons 
on a catalyst surface, chemisorbed hydrogen plays 
& part. If this receives confirmation, a simple 
mechanism can be proposed permitting an inter- 


` pretation of the great variety of chemical reactions 


which hydrocarbons can undergo at catalyst surfaces. 


Dr. A. Neuberger contends that the evidence for 
the cyclol hypothesis, derived from the phenomena 
of denaturation, of molecular weights and regularities 
in the amino acid composition of proteins, can be 
otherwise interpreted. He claims that one may 
arrive at a globular structure for the protein molecule 
by postulating, instead of cyclol bonds, other types 
of bonds which are already known to exist. A reply 
to Neuberger’s suggestions is given by Dr. Dorothy 
Wrinch on p. 482. 

The biological activity of various fractions of a 
whale-liver oil concentrate (fractionated by adsorp- 
tion in a calcium hydroxide column) is found by 
H. Willstaedt and Dr. H. B. Jensen to be considerably 
lower than would have been expected from the anti- 
mony trichloride reaction, but’ greater than shown 
by the ultra-violet absorption. Apparently the whale- 
liver oil does not contain the active substance with 
an absorption maximum at 344 mu but may contain 
another hitherto unknown substance having the 
biological action of vitamm A. 

The liberation of negative ions from a wire gauze 
inserted between the cathode and the first alit of a 
mase-spectrograph is reported by R. H. Sloane and 
Miss Eliza B. Cathcart. The ions so emitted under 
negative ion bombardment, lke those produced by 
positive ion bombardment, show excess energies. 


The role of the enzyme diaphorase as a hydrogen. 
carrier is discussed by V. R. Potter, who concludes 


that diaphoiase is a widely Heen fe aba 
malonate-insensitive enzyme which yses the 
transport of hydiogen from dih 
natural carriers capeble of bringing this hydrogen 
ultimately into combination with oxygen. 

O. W. Emmens reports that, while his colonies of 
ovariectomized mice exhibit time-to-time variation 
in sensitivity to injected estrone, the variations do 
not show any regular trend. 
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Research Items 


Early Settlers in Virginia ` 
Ix the course of the recent meeting of tho American 


Association for the Advancement of Science, at’ 


Richmond, Va., during December 27-81, R. Bennett 
Dean presented a study of early settlements of 
various nationals in the Colony. Of the French the 
first to land came with the Governor, Lord De la 
Warr, in 1610. They planted vines and m 
groves and were responsible for the establishment of 
the silk industry. In of the seven- 
teenth centary, great numbers of Huguenots followed, 
from Saintonge, oo and the 
Gironde; but the greatest single movement took 
place about 1700, when on one occasion four boats 
with about eight hundred passengers sailed from 
London. After the revocation of the edict of Nantes 
in 1685 more than 1,000 settled at Mannakin on the 
upper James. By 1800 the French had spread to 
nearly every community in Virginia. The highest 
percentage is now in Powhattan oounty. Four 
Germans were in the first boat to arrive at James- 
town. By 1628 there were at least edi aloe 
Swiss and Dutch, chiefly, artisan, settlers in Vi 
Two thousand immigranta from the Rhenish 
tinate in 1707 were the ancestors of tho bailes athe 
Valley of Virginia. Between 1690 and 1716, the perse- 
cution of the Protestants in Germany brought settlers 
to the forks of the Potomac. Some afterwards moved 
mto the Shenandoah valley. These now are the areas 
with the highest percentage of Germans. One of the 
earliest settlements of the Scots was in 1649, when 
320 Royalists arrived. In 1732 Soots, largely from 
Pennsylvania, entered the Valley, founding Presby- 
terianism in the United States. More numerous and 
‘more active than the Germans, they spread over 
and outside the State, and were an effective buffer 
i the Indians along the Alleghanies, enabling 
the colonists to consolidate their gains. In the earlier 
riod of ita history, Richmond was entirely occupied 
y Boots. 
Mbeli of Southern Angola 
THs tion ‘Mbali’, according to the inter- 
pretation given by the people themselves, means 
civilixed black’. These le may be defined, 
according to the Rev. P. E O, Rotermann. (Adan, 
12, 1; 1989), as descendants of former slaves, who 
- through employment on plantations, have assimilated 
a large number of the cultural elements of ther old 
masters, and at the present day readily take to 
earning their livelihood among the Whites as 
domestics and artisans. The language of this people, 
originally of & mixed origin, 18 e pe 
plentifully with Bantuized Po 
material culture hes almost comp SE eee given way i 
elements which have been imported from Europe ; 
but in mentality and im beliefs they are still pre- 
dominantly Bantu. This appears especially clearly 
in their behaviour in relation to sickness and death. 
Belief in the incidence of sickness as due to the 
action of sorcerers 18 general. The medicine man is 
as much divmer as healer. The Mbali resort to tham 
no leas readily than do other natives, though the 
ritual employed differs in details, more especially in 


the mtroduction of certain Christian features. The 
healmg ceremonial culminates in a sacrifice of a 
victim which is killed by the patient after the onset 
of ‘posseasion’. As the victim falls, the patient 
throws himself upon it and drinks the warm blood. 
In burial ceremonial, before the body is cammitted 
to the grave, the widespread Bantu rite of mterroga- 
tion of the dead is performed. Two men raise the 
shroud, while a third asks the deceased who has been 
responsible for his death, slaying him by sorcery. If 
the sorcerer is present, this will be indicated by the 
movement of the shroud. If the person indicated is 
@ man of courage or position, the accusation may be 
ignored. If, however, it should be a person of inferior 
standing, it may be that to avoid the consequent 
unpleasantness he will have to leave the country. 
Mourning lasts a fortnight and is brought to a close 
by a feast held at night, in which dances are accom- 
panied by obscene songs. 


Double Monsters 


Pror. Taxu Komar and his colleagues have issued 
a series of four papers (Mem. Coll. Soi. Kyoto Imper. 
Univ., B, 19, 155-258 ; 1938) dealing with the various 
types of twins and double mansters which ooour in 
fishes, reptiles, birds and mammals. The literature 
is reviewed, and several new instances are given. The 
problem of situs inversus viscerum is recounted in 
some detail for fish embryos, and Komai comes to 
the conclusion that this curious derangement is 
associated with a disturbance of the normal develop 
mental process and is due to & general, Tether sud a 
local, cause. There would appear to be a physiological 
gradient passing from the left to the right side of a 
fish embryo; and the derangement of this gradient 
brings about the situs inversus viscerum. Cranio- 


double monsters are The many illustrations 
add to the usefulness of these papers. 

P. F. Hahn and G. H. Whipple (J. Bap. Med., 
69, 815; 1989) find that a low protein intake causes 
limited hæmoglobin production in ansamic dogs. The 
dog on a limited protein intake was unable to produce 
the usual amount of globin and therefore of hemo- 
globin even in the presence of a large amount of iron. 
The same result was obtained whether the iron was 
given by mouth or intravenously, the dog, made 
anæmic by withdrawal of blood, being unable to 


duce the expected new hæmoglobin ted to the iron 
intake when the protein intake was t at low levels. 
The dogs could be kept in perfect health and weight 


equilibrium during these long periods of limited diet 
intake and anemias. Under the streea of protein 
limitation, the proteins of salmon muscle, banana and 
carrot were well utilized, and only 7-8 gm. of these 
food proteins were required to produce 1 gm. of new 
hemoglobin. These experiments clearly showed that 
the iron content of liver was not wholly responsible 
for its potency in anæmia due to hmmorrhage. 


480 


Reptiles and Amphibians of the Sahara 

Wa think of the Sahara as a region in which vegeta- 
tion and, along with it, animal population are reduced 
to & minimum, yet in his two missions of exploration 
(1929-82 and 1934-85) H. Lhote contrived to capture 
alive 85 specimens of snakes, 115 lizards and 76 
amphibians. His journeys traversed the Sahara from 
north to south, but they also touched the Sudan, 
and that to some extent accounts for the numbers 
of his specimens. With F. Angel he now describes 
the collections as representing the following numbers 
of species and subspecies: one crocodile and one 
chelonian, 25 lizards, 17 snakes, 8 frogs and toads 
(Bull. Oom. d' Etud. Hist. Soi. Afrique Oœ. Franpaise, 
21, 345; 1988). Several of the species are described 
as new to science. Perhaps the most interesting part 
of an epological region of great diversity is the area 
Tanerrouft and Ténéré, the most desert of all the 
Sahara, forming a belt from Atlantic to Red Sea, 
which is an impassable barrier to all small 
Here the fauna is reduced to small forms able to 
pe POR eee ee ee ee e 
tion. The cases constitute regions of ecological 
interest, for these isles of man-planted vegetation, lost 
in a vast sea of sand, form the only areas which can 
preserve the amphibians still persisting in the Sahara. 


Evolution and Relationships of Elasmobranchs 

J. A. Moy-THomas has recently reviewed the 
considerable amount of modern work on early fossil 
fishes and put forward his views ing the evolu- 
tion and relationships of the elasmobranchs (Biol. 
Rev., Jan. 1939). Elasmobranchii has been used as 
synonymous with Chondrichthyes and not in the 
sense that it is used by some authors, who include 
in it a number of other early which the 
author, with justification, considers to be not closely 
related. The group arose in the Upper Devonian, 
and Cladoselache represents an approximation to the 
ancestral form. They early differentiated into 
two lines separable, inter alia, by their tooth structure, 
the Selachu and the Brachyodonti ; the former having 
been derived from the Oladoselachii and including 
the living elasmobranchs, sharks, skates, rays, eto. 
The origin of the latter is not so clear, and their living 
representatives are the Holocephali. Reasons are 
given for regarding the Acanthodii, Arthodira and 
other placoderms as not closely related to the elasmo- 
branchs. They are a diverse group, with ẹ number 
of characters m common, and are at a lower grade 
of evolution than the elasmobranchs. 


Effect of Eupolyploidy on Chloroplasts 
EUPOLYPLOIDY in plants induces certain heredit- 
able changes such as increase in amount of nucleolar 
substance, increase in size of nucleus, amount of 
cytoplasm, volume of cells, eto. The size of the 
lanta themselves is also affected; but the relation 
tween euploid chromosome alteration and size 
varies, since some euploid plants are larger whereas 
others are amaller. The effect of eupolyploidy on the 
sizo of the chlo has recently been studied by 
D. Kostoff and A. Orlov, working on Nicottana and 
Solanum (Ann. Bot., New Series, 2, No. 8, 883; 
1938). From the data obtained, it is clear that 
chloroplasts do not increase with an increase in the 
chromosome number. In fact, there is a tendency 
to smaller size than in the diploids or in the parental 
species. In only one case (N. rustica x paniculata) 
was the average diameter of the chloroplasta of the 
amphidiploid larger than the average diameter of 
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those of the parent specios. Since tetraploids are 
usually deeper green’ in colour, the colour difference 
is probably due to a larger number of sagas 
in the cell. 


Seeding from Severed Shoots 
A pDiscovaRY of importance to the farmer and 
gardener is the fact that once the flowers are open 
some of the common weeds can ripen their seeds on 
the severed shoot just as well as on the growing 
plant. N. T. Gill has carried out investigations into 
this question (Ann. App. Biol., 25), and an account 
of his results is also given in tho Gardener’s Ohroniole 
(No. 2716, 105). The most weeds in this 
respect are ragwort and sow thistle, for seed from 
cat shoots of these species showed as good viability 
as when allowed to ripen completely on the parent 
plant. Out shoots of groundsel, on the other hand, 
gave only 35 per cent germination compared with 
90 per cent from ripened seed. Other weed seeds 
such as dandelion, cat’s-ear, creeping thistle, curled 
dock and stingipg nettle can only germinate if the 
seeds are fully developed, but the inconspicuous 
nature of the flowers in some of these plants makes 
it unwise to assume that it is safe to leave cut portions 
on the ground. The stage of maturity may exert 
an influence on the length of dormancy of the seed. 
In the case of shepherd’s purse, mature seeds can 
i in the autumn or spring, but half-ripe 
seeds wait until the spring. Corn speedwell and chick- 
weed showed the same behaviour. Datura stramonium, 
on the other hand, behaved quite differently, for ripe 
seeds either germinated at once or lost their viability 
after four weeks, whereas immature seeds retained 
their germinative capacity for a year or more. 


Frost Damage to Fruit Trees 
Taa serious reductions in crop suffered by fruit 
growers in recent yoars have led the Minisury of 
ture to institute an inquiry into the effect of 
meteorological factors on the distribution of frost 
damage. resulta obtained by O0. E. 
Cornford have recently appeared (J. Pom. and Hort. 
Soi., 16, 201; 1989). A study of miocro-climate in 
relation to topography has brought out several 
interesting facts which may be of importance in 
attempts to combat frost injury. On certain clear 
nights when a calm exists in valleys, the occurrence 
of a light and relatively warm ‘hill-top wind’ has 
been demonstrated. - This is able to influence the 
force and direction of a local katabatic wind an a 
neighbouring slope, producing & calm belt or ‘neutral 
zone’ across the slope, or a movement of air along 
the contours, according as the wind blows directly or 
obliquely on the slope. Such a calm belt may be a 
suitable site for orchard heaters. It was shown that 
on most radiation nights the air temperature over 
undulating country varied with altitude, the highest 
places being the warmest. The temperature, however, 
measured at e height of 3 ft. above the ground, was 
equally affected by the nature of the vegetation. 
The lowest minimum temperatures occurred over 
grassland, whilst the air above bare soil and that in 
woods with a complete leaf canopy was relatively 
warm, often 6° F. above that over Only 
exposed grass was able to produce relatively cold air 
above it on s radiation night, grasa under trees in @ 
leafy apple orchard causing no reduction. It is 
suggested that risk of frost damage in an orchard in 
the blossoming period may be reduced by reducing 
the amount of long grass exposed to the sky. 
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Anomalous Dispersion of Rayleigh Waves 
Tma is the subject of a second paper on “Anomalous 
Dispersion of Elastic Waves” by K. Sezawa and 
K. Kanai (Bulletin Harthquake Research Institute, 
Tokyo Imperial University, 14, Part 4, November 
1988). The densities and elastic constants of the 
surface layer.and the subjacent material are sym- 
bolized, and the velocity equation of dispersive 
Rayleigh waves is determined in terms of these. Six 
cases of 1’/. ranging from 1 to 0-4 are then assumed 
and the consequences investigated. It is found that 
when the stratification imates to Wiocchert’s 
condition (9’/p = wfe = À /à), the velocity of Ray- 
waves 
considerably higher than that of the usual Rayleigh 
waves. In this particular instance there is a 


dispersion curve that passes the point 
corresponding to the velocity of 8 y waves. As 
the stretiflcation approaches the usual type, the 


type. When density increases with depth 
more rapidly than elasticity, as may often occur in 
the earth, the di ion curve becomes quite anomal- 
ous, and a certain critical condition there 


should exist a range of L/H within which no surface 
waves of permanent type can exist. 


Deep-Focus Earthquakes in Central Asia 

8. P. Lam has mado a study of four of these shocks 
occurring between 1938 and 1985, using data obtained 
from (Sets. Bull., Obiufeng, China, 
Seismic Station, 8, Nos. 2 and 3; 1985 [received 
1988] ). The shocks were chosen by their char- 
acteristics as enumerated by Scrase and chi by 
their lack of notable 7 and m phases. The method 
of mvestigation was first the epicen 

WE 


The results for the four 
shocks obtained by the author were as follows: 
(1) Epicentre ‘p 35° 29’, 4 70° 05’, T, 1983 Jan. 
9d. 2h. Im. 888.; depth of focus, 0-045 of earth’s 


radius. (2) Epicentre p 86-1°, à 70-7°, T, 1985 
Feb. 8d. 2h. 10m. 42s., of focus 0-028 of earth’s 
radius. (8) Epicentre @ 36-4°, A 70-8°, T, 1935 


April 8d. 11h. 11m. 58s., depth of focus 0-081 of 
earth’s radius, (4) Epicentre p 88-1°, à 70-9°, T'e 1985 
Oct. Ild. 4h. 20m. 3ls., depth of focus 0-047 of 
earth's radius. The author notes that the epicentres 
are all near ọ 36°, à 70°, near the inflexion of the 
Hindu Kush, and proposes to investigate the method 
of origin further. 


Crystal Structure of Ammontitm Cadmium Chloride 

octahedral CdCl, groups condensed into layers, each 
chlorme atom being adjacent to three cadmium 
Tetrahedral oo-ordination is shown by 
cadmium with cyanide groups in K,Cd(CN), and with 
sulphur, selenium and tellurium atoms in the 
sphalerite and wurtzite type orystals CdS, CdSe and 
CdTe, and might oocur with chlorine also. There are 
hence two types of structures which might well 
occur for the complexes (OdOl,)s, the first involving 
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octahedra with shared corners, as in the cubic orystal 
KMgF,, and the second involving rings or chains of 
tetrahedra as in the metasilioates. H. Brasseur and 
L. Pauling (J. Amer. Chem. Soo., 60, 2886; 1938) 
have determined completely the structure of the 
orthorhombic crystal NH,CdCl, and find it to be 
based on octahedral configuration about the cadmium 
atoms. The OdOl, complexes occur in the crystal in 
infinite polymers in the form of double rutile strings 
of CdCl, octahedra parallel to the c-axis. These 
complexes are held together by the ammonium ions, 
each of which has nine chlorine atoms co-ordinated 
about it. Interatomic distances in the orystal are 
found to be closely related to those in CdCl, and 
NH,Cl. 


Large Cosmic Ray Showers 


P. , R. Maxe, P. Ehrenfest and A. Fréon 
(J. Pig ie 10, 39; 1939) have investigated very 
large showers of particles produced in the atmosphere 
by the coamioc rays. They find that Geiger counters 
separated by quite large distances (up to 75 m.) 
show occasional coincident discharges. The frequency 
of these extensive showers increases with altitude at 
much the same rate as the ordinary showers produced 
in heavy metals. It was concluded from the counter 
experiments that the density of particles m a shower 
was of the order of 50 sq. metre, and & very 
similar result was obtai by the use of an ion 
chamber released by the coincidences (of. Jénossy 
and Lovell, Narunn, 142, 716; 1938). A great part 
of each shower consists of electrons, as shown by 
absorption and by the cascade multiplication of the 
pactsles ia alba late, The authors consider that 
there are some penetrating particles present, though 
it seams possible that their absorption curves are 
not satin Sere with a shower containing only 
electrons fairly high energy. There seem to be 
some protons produced by nuclear interaction. The 
Se ee ee ee 
produced by the i sand in the atmosphere 
of an incident electron of very high energy. Assuming 
that thjs is 90, the initial energy must be of the order 
104 — 10' electron volta. It may be remarked that 
this is much larger than the which could be 
obtained by the complete annihilation of the heaviest 
atoms. 


An Improved Liquid-Filled Prism 


F. J. Hancamavas has recently described his 
hollow liquid-filled prism of about 8} in. affective 
aperture, the glass plates constituting the refracting 
aides of the priam being joined at their to the 
cell by goldbeatersa’ skin (Mon. Not. Roy. Soc., 
99, 2; 1938). The object of this flexible connexion 
is to prevent stresses in the plates, each of which 

against external stops and is held there by 


prosses 
. the pressure of the dispersing liquid within the ocell. 


A difficulty arose in supporting the weight of the ` 
glass plates, more especially as it is necessary to 
invert the prism to empty it. To prevent too much 
tension on the goldbeaters’ skin tary sup- 
port was provided by the use of slings made of 
phosphor-bronze wire. Another prism is under the 
process of construction on the same principle but 
with minor modifications in detail. The author sees 
no reason why much prisms should not be 
made on similar lines, though there is the difficulty 
of constructing large disks that are thin and homo- 
geneous. Hargreaves thinks that this difficulty can 
easily be overcame. 
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The Structure of the Globular Proteins 
By Dr. Dorothy Wrinch 


O“ recent occasions a number of objections to the 
cyclol theory have been raised, to many of 
which replies have already been given, explicitly or 
implicity, in a number of publications, notably in 
Langmuir’s lecture to the Physical Society on 
December 20, 19881. In view of the prominence 
which has been given to these criticiams, it seams 
desirable to summarize the eae 

It has been that the number of thearies 
such as the cyclol theory is so large that the a priori 
probability of any one is not sufficiently great for it 
to merit consideration®*. It is difficult to give much 
weight to objections of this until it proves 
possible to formulate, or failing’ this to establish the 
existence of, a sufficiently large number of inde- 
pendent theories, each of which leads to structures 
accounting for the definite and discretely arranged 
molecular weighta of the native proteins, their 
capacity to denature, to form spontaneously from 
solution highly insoluble monolayers and so on. 8o 
far as we are aware, no alternative structures haye 


yet been proposed. Meanwhile, “the very large 
number of i dent properties which are ocorre- 
lated by the ol theory and the extreme simplicity 
and the small number’ of from which it is 


i by purely logical processes’’*, seem to give it 


chemical grounds to the 
unit >N-OHR-OCOH < * and indeed to the cyclol struc- 
ture itself owing to the lack of precedent in organic 
chemistry for this diaxine-triaxine type of structure‘. 
Proteins are so different from other substances that 
it is surprising that there is a reluctance to socept 
for them a structure for which no analogue in 
organic chemistry oah be found. Globular proteins 
have not yet been synthesized m™~ the ; 
The fact that it has not proved possible to form ring 
structures from i is theréfore scarcely to be 
regarded as evidence against the cyclol hypothesis. 
Furthermore, we would not regard the lactam- 
lactim tautomerism of peptides as the chemical 
basis of the cyclol theory‘. At present, we do not 
know whether polypeptide chains constitute an 
intermediate stage in protein synthesis, nor is it clear 
that the cyclization of chains, if it occurs, entails 
the postulate of lactam-lactim tautomeriam of 


tides. 

p Parthor criticisms of the cyclol hypothesis are as 
follows: (a) the theory is in le with the 
findings -of enzyme chemistry‘*; (b) it cannot 
explain certain facts of denaturation‘ ; and (o) it has 
not proved possible to eben in the laboratory 
certain “simple models of cyclol type’’*, or to induce 
the formation of ‘cyclol Imks between simple mole- 
cules*. 

(a) In sccordance with the current ideas in the 
kinetics of reactions, it was suggested by Langmuir’ 
that there is a tautomeric equilibrium in the globular 
proteins between some of the four-arméd unite >COH- 
OHR-N< and the two-armed units -CO-OHR-NH,- 
by means of which cyclol bonds are continually 
opening and reforming. Thus at any one time there 


\ 


are some pointa at which a peptide link, CO-NH, can 
be attacked directly. The cyclol theory therefore 
does not, as has been suggested‘, need to make the 
assumption that proteolytic enzymes open cyclol 
bonds. We know of no evidence which conflicts with 
the view that the enzyme can take advantage of the 
situation arising from the opening of these bonds, so 
that, if it is a fact that proteolytic enzymes act onl 
on CO-NH bonds, there is no incompatibility with 
the oyclol structure proposed for the globular 
proteins. 

The objections (b) and (c) again raise the question 
of the nature of the cyclol bond. This bond in isola- 
tion may well be unstable; indeed the marked « 
instability of the globular proteins in general and 
other considerations’ require it to be so. Failure to 
synthesize in the laboratory so-called ‘“‘simple models 
of the cyclol type’ (a which may ultimately 
be found to be a con iction in terms), or to induce 
the formation of isolated intermolecular cyclol links, 
is then no evidence against the cyclol hypothesis. 

The stability of the globular proteins, under special 
conditions, in solution and in the crystal, we attribute 
to definite stabilizing factors’.*; namely, (1) hydrogen _ 
bonds between the of certain of the triazine 
rings, (2) the multiple paths of linkage between atoms 
in the fabric, (8) the closing of tHe fabric into a 
pee surface which eliminates boundaries of the 

rio and greatly increases the symmetry, and (4) 
the coalescence of the h phobic groups in the 
interior of the cage. If these stabilizing factors are 
withdrawn the cage structure collapses. Denature- 
tion on this theory (apart from the special type due 
to the dissociation of structures held together by 
hydroxyl or hydrogen bonds or salt or covalent 
linkages between R-groups'*7), corresponda to any 
breakdown of the structure due to the opening of 
cyclol bondst!*. When few bonds are open they may 
re-form because of the multiple paths of bmding 
holding the parta in position. Reversible denature- 
tion (of either type) is thus not excluded by the 
cyclol theory. In the case of the fibrous proteins in 
which some cyclol bonds may be present,'* the first 
and second stabilixing factors may operate. The 
denaturation of myosin (which it 1s suggested is a 
difficulty for the cyclol theory‘) thus seams to be 


explain the fact that it has not proved possible to 


.methylate or acetylate the peptide hydroxyls, which 


on the present hypothesis should be present in egg 
albumin and hwmoglobin™. 

It may be emphasized that whereas the first three 
stebility factors are uniform for all the globular 
proteins, the strength of the fourth factor varies 
with the speciflo amino-acid ition of the 
individual protem. This point is onstrated by 
the case of insulin, in which the exceptional behaviour 
(its resistance towards heat and acid, the stability 
of ita crystals in the dry state, etc.) can perhaps be 
correlated with its abnormally high content of hydro- 
phobic groups. The fact that insulin “cannot be 
denatured in the usual sense of the word’’* does not 
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Provide evidence against the cyclol theory of de- 
naturation: it illustrates the i ce of the 
fourth stability factor. Incidentally, insulin, like 
many other globular proteins, spontaneously forms 
very insoluble monolayers from solution”, a 

which in itaelf indicates the likelihood 
structure!14"4, The spontaneous formation of 1 eae 
layers from solution represents a very mild type of 
degradation, pee resumably involving no hydrolysis. It 
seems likely that much could be learnt about protein 
structure by studying the structure of the oan- 
stitaenta of these protein monolayers. On the cyclol 
theory, fragments of fabric and closed polypeptide 
chains are to be when gentle methods of 
degradation are which involve no hydrolysis‘. 
The theory would not (as has been 1) make 
any predictions as to the nature of the products 
obtained when the usual gross methods of degrading 
proteins are used. 

Other criticisms of the ocyclol theory* (dealt with 
in detail in other communications'S1’) relate to one 
particular point, meee the suggestion that the 
insulin molecule bas the cage structure C,. It was 
shown at the outeet4* that this structure satisfies 
the. chemical and physico-chemical facts and also 
those relating. to molecular weight, space-group 
and cell dimensions obtained in an X-ray analysis 
of a dry xinc-insulin crystal’. Controversy has, 
bowever, arisen as to whether it is consistent with 


certain vector of & dry sinc-insulin orystal 
published later™. In view of authoritative opinions 
as to the i of the X-ray data"! (which 


make it highly uncertain how far the vector di 

give even an approximately ocarrect picture of 
_ the situation in the crystal) and as to the feasibility 
of making ‘any deductions from such data in the 
a Of i a A Eaa Sethe operate a. i 
sen novema at pronto abandon the ope of 
reaching any final conclusion on this special Raney 
Arguments can only revolve round the plausibili 

of subsidiary hypotheses. 


Toe GEOMETRICAL ATTACK ON PROTEIN STRUCTURE 


It has been pointed out by Neuberger‘ that many 
of the arguments in favour of the cyclol hypothesis 
could be used equally well in favour of any “regular 
geometrical structure which joins peptide chains to 
form a globular molecule”, a theme which has already 
been devel in considerable detail™."*, This 
remark, in i attention on the fundamental 
problem of protein structure, namely, the existence 
of. megamolecules, puta into correct ive the 
general investigations on protein structure of which 
those deeling with the cyclol theory form a part. 
These investigations have a wide scope. Given that 
protein molecules are tion products af. 
Eno aids interline by bonds between the nitro- 
gen of one and the terminal carbon of another, there 
are only a certain mathematically determinate set 
of possible structures. The full and exhaustive 
formulation of these is the objective of this work11,1,%, 

Now the cyclol theory gives precise expreasion to 
this general point of view by ing that these 
polycondensation products are built on the particular 
two-dimensional scheme exemplified by the cyclol 
network. No alternative comprehensive scheme has 
so far been forthcoming; but on the other hand, 
it has never been claimed that the cyclol pattern is 
the only design consistent with the chimicel and 
stereochemical specifications’. The characteristic 
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pattern must, of course, satisfy certain conditions; 
thus it must be such as to allow “ ye 
and orderly arrangement of hundreds of 


the regular 
reaidues’’* (and hérein lies the difficulty of attributing 
the fine structure of proteins to 8-8,” »NH-8 or 


OO-NH-CO links as suggested by Neuberger‘), and 
it must be capable of tation mto polypeptide 
chains. The cyclol postulate has been devel 
cormidsrable detail; Kasei was merely Fanhio to 
show the potentialities of the geometrical method by 
general statements alone. 

Ib should, however, be recognized that there are 
broad deductions to be drawn from this point of 
view, irrespective of the perticular form of the 
atomic Chief among these is the suggestion 
that the molecules of the globular proteins are cage- 
like structures, consisting of a characteristic fabric 
folded round to form a closed polyhedral surface!")4.™. 
This simple corollary of the idea of a protein fabric, 
Shough ae Porto tock Suge by ee 
hypothesis, is independent of this or any other 
Por ae Whether or not the oyclol hypothesis 
proves to be correct, it certainly establi the 
existence theorem in the mathematical sense, proving 
that there are no intrinsic impossibilities in the cage 
type of structure, showing how the atomic pettern 
can determine size and shape, and proving also that 
bie caga sy. Be senders deny ee 
cairn of hakege imposed on individual 


othe present controversy—wholly concerned with 


details of the cyclol it clear that the 
determination of the atomic of proteins is 
beyond the range of presant chemical and physical 


techniques. It then seems all the more i aR 
direct attention to this general issue as to 

nature of structures of the globular proteins. ae 
ever the atomic pattern may be, the fact remains 
that the defining characteristics of the native proteins 
not only fit in with the idea of a cage, but even seam 
to demand a structure of this kind for their molecules. 
On this point there seams indeed to be & growing 
consensus of opinion®*, In dny oase, the central 
problem is to explain the existence of very large 
but chemically and physically well-defined molecules. 
The idea of a cage structure has been offered for 
consideration, as an explanation of this striking fact. 
Is it not possible, by means of tal tech- 
piques already available, to recognize a cage when 
we see one ? 
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‘Stump’ 


a a ee ae 
widely alluded to as ‘stump’ planting, the 
method im all probability was first introduced to 
plant new areas in connexion with the irrigated 
plantations in the Punjab plains, the species first 
utilized being the shisham (Dalbergia Sissoo). ‘Stump’ 
is really a misnomer; for the piece of the plant 
alluded to is a root and shoot dr stem cutting. Its 
succees and cheapness under certain conditions in the 
Punjab was striking, and this success has been 
repeated, elsewhere in India, for example, in the 
Terai and Bhaber lands in the United Provinces, 
and in northern Nigeria in Africa with the same species. 
But successful as has been the afforestation work 
with shisham stump planting,‘it has proved even 
more succeseful with teak in many parta of India, 
where artificial replanting or new afforestation work 
is being undertaken under certain types of condition. 
8o valuable and.cheap is the method that it has 
spread far beyond India, and interesting work has 
been obtained, with in the west coast and 


other foresta of both British and French Colonies in © 


Africa. 

In the past there has been a good deal of oon- 
troversy as to the best size (length and thickness) ‘of 
the root and shoot cutting or ‘stump’. An ‘ordinary 
method, of oben Wee for planting out purposes 
in both India and ica is to Bow seed ın. & nursery 


I* Lae a entitled ‘Intelligence and Birth-Rate” 
ore the Industrial Section of the British 
Psychological Society on February 8, Dr. L. 8. Penrose 


fertility and the decline in intelli 
taking place in Great Britam. 

results of differential birth-rates within the com- 
munity, he brings to light the trands of social selection 
that are i place, and in doing so, he links 
together a of facta not usually associated in 

Although the general problems of a declining birth- 
rate, owing y to the efforts of the Population 
Investigation ittee, are inni to attract 
wide attention, the effects of a differential fertility 
upon the ability of the nation as a whole are far too 
little appreciated. Knowledge of the relation between 
intelligence and birth-rate, as Dr. Penrose says, is of 
great practical importance in ‘planning the condi- 
tions of an efficient civilization”. Even the most 
critical writers have been compelled to admit the 

resence of some fall in national ability. Thus Prof. 

. B. 8. Haldane writes that we may “expect a slow 
decline perhaps of 1 or 2 per cent per generation in 
the mean intelligence quotient of the country’’. 
("Heredity and Politics”, p. 117.) 

The subject of a decline in the nation’s intelligence 
is one that lends itself easily to sensetionalm, and 
the presentation of Dr. Penrose is to be welcomed as 
a dispessionate and timely one. At the outset he 
pointe out that the fall in the birth-rate may be due 
to diminution in family size, which implies & larger 
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Planting 


and then root and shoot prune when one year old, 
leaving eight inches of root and one inch of stem. 
A. L. Griffith, the Madras syiviculturist, has now 
discussed, an investigation into the beet root 

of stump to use when stump planting teak (Tectona 
Grandis) in arees having a general west coast type of 
climate (Ind. For. Reo., New Ser., 3, No. 1. Govt. of 
India Preas, New Delhi, 1938). 

From the details of the localities given it is obvious 
that by ‘west coast” the author means the west 
coast of India and not the west coast of Africa. But 
the experiments here discussed, will prove of equal 
use in the latter region, where the mtroduction of 
stamp planting is of a more recent date. The climate 
had an average annual rainfall varying from 60 in. 
to 120 m., and elevations varymg-from the plains at 
the foot of the GhAts up to 8,000 ft. The soils at all 
centres were light forest soils naturally well aerated. 
Briefly, Mr. Griffith carried out & series of experiments 
in different localities over a period of four successive 
years (1932-1985). His resulta may be summarized 
as follows: There are no appreciable differenves in 
results, at the end of the first growing season after 
plantmg, from stumpe within the root length range of 
6in. to 10in.; butaroot length of 4 in. grves definitely 

results. It was also demonstrated that stumps 
of 0-7-0-8 m. diameter give appreciably better 
resulta than those of 0-3-0-4 in. diameter. 


Intelligence and Birth-Rate 


proportion of first-born children. Thus the average 
sibahip in Great Britain now is said to be half of 
what-1t was fifty years ago. 

Apparently, only in one type of mental defect, 
namely, that associated with lesions in the pyramidal. 
tract, has Dr. Penrose been able to sati himself 
that primogeniture is a highly significant factor. 
But he admits the existence of evidence pointing to 
raised incidence, among the first-born, of abnormal 
confinementa, still-births, and ital malforma- 
tions such as anencephaly, spina bifida and hydro- 
cephalus. There is evidence also that first-born 
children more frequently ‘tend to become problem 
children than the later born, though here other 
selective influences may be at work bringing the first- 
born children to the notice of the clinics. It has also 
been maintained that the first-born are more likely 
to become insane than the later born, and that the 
chances of being convicted of criminality are much 
greater in the first two members of a family than in 
the reat of the family. 

Maternal age at the birth of æ child is the next 
factor considered by Dr. Penrose. Where the birth- 
rate is falling, the average maternal ago will probably 
become greater. Dr. Penrose estimates the average 
maternal age in England as 29 years; in Japan it 
is said to be 26 years. Maternal age is particularly 
signifloant in the etiology of mongolian imbecility, the 
chances of the occurrence of this kind of defect being 
more than doubled for every increase of five years 
after the age of twenty-five years. The chances of 
the birth of a mongolian imbecile before the maternal 
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age of 25 years are estimated by Dr. Penrose as about 
l in 6,000. 

Other infiuences related to changes in intelligence 
level and discussed by Dr. Penrose are birth-rates in 
rural and urban populations. Fertility is higher m 
rural than in urban arees, and the average intelligence 
is generally found to be much lower in the country 
than in the towns. Actual mental deficiency is also 
found more frequently in rural than in urban districts. 
The main cause would presumably be the migrations 
of the more able people from the country to the town, 
where industrial development offers them greater 
economic inducement than is found m agricultural 
areas. An additional factor in the decline of fertility 
among certain classes has frequently been stressed. 
This is the high oost of education and general high 
standard of living. Yet another factor is the employ- 
ment of women, usually the more intelligent ones, 
in industry and commerce. 

Whatever effects social selection has upon the level 
and distribution of intelligence, it certainly seams to 
have favourable effects upon physique. Besides a 
marked reduction in the incidence of diseases like 
tuberculosis, a notable increase has taken place in 
the average height and weight of working-class school 
children. As regards the question of intelligence as 
an inhentable character, Dr. Penrose inclines to the 


HE ‘Final Act” of the Second International Con- 

ference for the Protection of the Fauna and 
Flora of Africa held in London in May last has now 
been iasued.* The Conference was held under the 
chairmaziship of the Earl of Onslow, and was attended 
by delegates of the followmg Governments: Union 
of South Africa, Belgium, Great Britain and Northern 
Ireland, Egypt, France, Italy, Portugal and the 
Netherlands.. The interests of the Anglo-Egyptian 
Sudan were represented by the United Kingdom and 
Egyptian delegations jointly. 

The delegates met, at the invitation of the Govern- 
ment of the United Kingdom of Great Britain and 
Northern Ireland, on May 17-24, the invitation 
having been issued in accordance with the terms of 
the protocol which formed part of the agreements 
concluded at the International Conference for the 
Protection of the Fauna and Flora of Africa, held in' 
London in 1933. The Oonference had before it a 
number of statements which had been circulated by 
delegations on behalf of the Governments repre— 
sented, setting out the measures which had been 
taken m their territories to give effect to the provisions 
of the Convention. : 

The Act sets forth the names of the delegates and 
advisers of each Government represented; and a list 
of the committee of experts appointed to make 
suggestions for the addition of further species to the 
Annex to the Convention on the occasion of its next 
revision. Great Britain was represented by the 
Right. Hon. the Earl of Onslow, Sir William F. 
Gowers, Mr. E. B. and Mr. B..F. Wright 
as delegates, and by Mr. T. H Abrahall, 
Captain Keith F. T. Caldwell, Mr. B. Cockram, 


* Becond International Conference for the Prótøoton of the Fauna 
and Flora of Àfrica, London, May 1038. Final Act. Pp. 149. (London: 
H.M. Stationery Office, 1938.) 2s. td. net 
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view that the presence of a favourable environment 
may make a significant difference to the scores made 
on an intelligence test. 

Dr. Penrose leaves open the possibility of an I.Q. 
of 90 becoming normal with an improved environ- 
ment. Some psychologists would consider this as 
somewhat too high an estimate of the possible effects 
of environment upon the scores of an intelligence test. 
He concludes that ‘‘on account of social selection, the 
intelligence level of the general community tends to 
move towards the point at which fertility is highest”. 
He takes, however, a more modorate view of the point 
of highest fertility than other writers and regards it 
as lymg in the region of 90 (Binet I.Q.). In his view 
the “fecundity of the mentally defective is largely 
mythical” and those with an I.Q. below 70 have 
a fertility about one quarter of the normal. 

Finally, Dr. Penrose is inclined to believe that the 
most immediate causes of differential fertility and 
also of general trends in birth-rate are probably 
peychological in nature. In this connexion it might 
be worth mentioning that a very recent in’ igation 
of Prof. L. M. Terman on marriage revealed that 
orgasm inadequacy was present in one third of the 
women in his large sample. His analysis suggests 
that this inadequacy may be largely rae origin. 

J. I. Comm. 


Protection of the Fauna and Flora of Africa 


Captain J. G. Dollman, Mr. J. M. Ellis, Mr. G. G. 
Fitzmaurice, Dr. C. Forster , Mr. Hugh 
Fraser, Sir Arthur W. Hill, Mr. L. W. N. Homan, 
Dr. Julian 8. Huxley; Dr. P. R. Lowe, Sir Guy A. K. 
Marshall, Sir Peter Chalmers Mitchell, Mr. A. H. 
Stocks, and Mr. M. J. R. Talbot as advisers. The 
secretary-general was Mr. Francis Hemming, and the 
secretary, Mr. D. H. F. Rickett. It also reports the 
statements made by the vafious delegates, who 
briefly outlined the measures taken by their various 
Governments to give effect to the provisions of the 
Convention. 

The Act is followed by eight annexes: (1) dealing 
with the report of the Committee of Experts relating 
to the species of mammals, birds and planta recom- 
mended for inclusion in the Annex to the Convention 
on the occasion of its next revision (pp. 38-69), 
and (2) memoranda submitted by the various 
Governments on the action taken by them to 
give effect to the provisions of the Convention 
(pp. 70-149). 

The memorandum submitted by the Belgian 
Government (pp. 72-73) is followed by several 
enclosures (pp. 74-127) in which is set forth a full 
and complete exposé of a decree of April 21, 1937, 
on “La Chasse et La Peche au Congo Belge”, and 
a discussion of every article governing that decree 
and the motives which have suggested them: It is 
a very valuable contribution to the subject of inter- 
national conservation of faunas and floras. 

From the scientific, economic and biological points 
of view, the importance of the two African oon- 
ferences which have already been held oan scarcely 
be exaggerated, in that for the first time in history 
concerted imternational efforts have been made to 
ensure the preservation of the fauna and flora of 
an entire continent before it is too late. 
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For the first time in the history of the world, 
delegates of, and advisers to, the various Govern- 
ments concerned have met together in council, armed 
with the knowledge and experience of the disastrous 
results which may follow the uncontrolled actions 
of blundering and profiteering man, in order to 
devise reciprocal measures designed to prevent such 
actions in the future and to conserve for all time, 
in so far as it ia possible, the natural features and 
economic possibilities of a great continent. 

It is true that as yet only the most elementary 
steps have been taken, but the i point is 
that a ing has been made and definite steps 
in the right direction taken. Doubtless as more 
Sonitorenne oe DAI eee 
scope of the term ‘flora’ will be realized, until it 
comprehends the consideration of the far wider 
question of the preservation of the balance not anly 
between forested and unforested areas, but also of the 
proper conservation of those essential areas which 
act like for the storage of water and 
control the water supply of those areas of land 


NATURE 


Marca 18, 1939, Vor. 143 
which can be properly utilized for agriculturel 


purposes. 
In this connexion, the deliberations and actions of 
future conferences will surely profit by the gross 
mistakes which were originally made in developing 
the icultural resources of such countries as the 
United States of America, Australia and New Zealand. 
In America, for example, we now know that as 4 
consequence of ignorant and thoughtless 
schames, thousands of square miles of good land have 
literally ‘gone with the wind’; while in Australia 
the over-zealous clearing away of forested areas has 
upset the biological balance of Nature, with the 
inevitable and consequential appearance of various 
plagues of an animal or vegetable nature which may, 
and have, cost millions of good money to combat. We 
would venture, therefore, to make the suggestion that 
the work of future conferences would be enormously 
benefited and ita scope very profitably enlarged by 
the inckusion in ite general body of national advisers 


of a sufficiency of forestry experts. 
Puroy R. Lown. 


The Morphology of “the Carpel 


AS at cepa important contribution to the vexed question 
carpal morphology has recently been 
lished in La Oclluls (47, 287-452 ; 1938) by 
Grégoire, the late professor of botany at the Tni 
igen of Louvain (see NaTURNS, 143, 400; 1989); it 
characterized by the remarkable number of 
fine illustrations, mainly Dey tte on no fewer 
than 252 in fourteen plates) o problem is 
approached from the point of view of development, 
and it is more than a coincidence that both Prof. 
MoLean Thompson, of the University of Liverpool, 


wi seat, Mar a E 


tive oe of Grégoire necessitate a new terminology 





ə owe to previous papers Prof. Grégoire and 
"We owo to previous papara by Erot, Grigie and 
as establishing, in successive time intervals, or 
plestodkinenie: @ series of transversely expanded 
oundations, which are components of the axis (the 
eae ada) he ap a pages evan amen 
primordia. mode of growth necessitates a 
meristem in depth and constructed, m 
modern terminology, of a tunica overlying & corpus, 
both of which have a meristematic nature and con- 
tribute to these successive units of shoot organization. 
Prof. ire points out that neither tunica nor 
corpus can identified at the reproductive apex. 
ae Ge S mihol recited oF Dicari depth, 
covering both the summit and the flanks of the apex ; 
but this is not identified as a tunica because of the 
frequency with which ioli divisions alternate 
with anticlinal, thus adding to the depth of paren- 
chyma below. Below it there is no meristematic corpus 
at all, but a parenchymatous’ mass homologous with 
the pith. The superficial meristematio layer can add no 
units of construction to the ahoot; the floral parts 
are simply emergences from it with no arial founda- 


tion such as is present with a leaf primordium. Not 
even the sepals are regarded now, in contradistinction 
to Grégoire’s earlier views, as homologues of foliar 
structures. 

Tho insertion of each new foliar primordium be- 
comes the centre of a new impetus to ial 
ee ee T 

basifugally to the vascular tracta 

soreang tbe aie. leaf and “baainstally to, tho trace 

system linking this with the axis. In the reproductive 

oe E banaal oae o POA ae: 

velopment is missing; from a procambial ‘magma’ 

often of considerable extent and sometimes spread 
solidly across the base of the reproductive axis, 


cordons of ium, often u or bitar. 
cating $ basifugally into peduncles and 
then into fl ; but there is no suggestion 
that this ial acti contributes i 


en see Oe Neer yore ena are 


The two ine of growth, the vegetative and 
reproductive, are fundamentally distinct and not 
‘reducible to a common plan. A reproductive apex 
Bose noL ovar GOY onic | vene ogee ye 
gradual modifloation ; it arises as a lateral 
the side of the ve apex that it and 
if subsequent proliferation shows a return to foliar 
emergenoes then’ a vegetative apex has re-arisen 
adventively on a reproductive axis. Such a reproduc- 
tive axis, always a layer of meristem tissue upon a 
parenchymatous plinth, still le of same growth 
and extension (the L of Grégoire) may 
be used up entirely in the production of floral parta, 
it may dichotomixe by the development of a central 
groove, or divide into more fragments as the result of 
more grooves developing. Ita floral members arise 
without plastochronic intervals and these members 
are local producta of a portion of the meristem 
without the tendency to bilateral spread around the 
axis characteristic of the foliar primordium. 

Grégoire distinguishes two types of carpels among 
those now described: the Ranunculus type, in which a 
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transverse or tangential slit separates a dorsal 
upeurving and enclosing segment from & ventral, or 
the abaxial face of which a single ovule arises in the 
median position; and the Aquilegia-Rubus type, in 
which a very narrow radial alit is present between 
two lateral walls, joined external by oa strongly 
developed dorsal wall which runs up into the as es 
This type gives the follicle which is the basis 
foliar theory of the l, but Grégoire points out 
that the thin radial alit formed does not agree at 
all with the concept of two incurving leaf margins 
joining to give the ventral suture. In the ‘Aguile. 
Rubus type this thin slit later expands at ita outer 
margin to give the cavity on which are formed the 
ovules, few in number but necessarily lateral in 
position, but in Papaver, Butomus, oto., the whole 
surface of the alit is meristematic and active in the 
production of ovules. Prof. cree shows that 
perigyny is a natural development of the outer margin 
of the parenchymatous plinth upon which the 
reproductive meristem is carried; he thus excludes 
ita interpretation as a canocrescence of sepals. He 
emphasizes that from the new point of view i 
Bete foe See De eee iate 
igynous and hypogynous. 

ety paper is a vigorous challenge to classical 
morphology in a field where there has been much 
activity m recent years. Prof. ire refused to 
consider the palsobotanical contributions to this 
problem and the cupule theory that has thus emerged ; 
but apart from this there is a very full discussion of the 

ing of hia most recent observations upon the diverse 

interpretations that have been given to the carpel. 


The S.S. Archimedes 
N March 1889, the historic little sarew-driven 
vessel §.8. Archimedes bagan her trials in the 
River Thames. A month or two later she visited 
Portamouth, and afterwards made voyages around 
the coasts of Great Britain and to Holland and 
Portugal. She was the first veesel to demonstrate 
effectively the suitabihty of the screw for ocean- 
going ships and she ushered in the revolution which 
led to the abandonment of paddle-wheel propulsion 
in the ships of both the Royal Navy and the Mercantile 
Marine. 

The Archimedes was built of wood at Millwall by 
Henry Wimshurst (1804-84) for the Ship Propeller 
Company, a syndicate formed to further the use of 
the scorew-propeller patented by Francis Pettit 
Smith on May 31, 1886. Smith had previously built 
a amall screw-driven boat of 6 tons bearing his name. 
The Archimedes was 125 ft. long overall, 106 ft. 
long between iculara, 224 ft. beam and drew 
between 9 ft. and 10. ft. of water. Her tonnage was 
240 tons. Her machinery consisted of a two-cylinder 
steam-engine driving the propeller shaft through spur 
gearing. The cylinders were 87 in. in diameter and 
3 ft. stroke. With steam at 6 Ib. pressure the engine 
developed about 80 horse-power. The engine speed 
was 26 revolutions per minute and the propeller 
speed 140 revolutions per minute. The first screw 
fitted was of 7 ft. diameter, 8 ft. pitch and 8 ft. long. 
This in 1840 was replaced by a double-bladed screw 
of 5} ft. diameter, 10 ft. pitch but of greatly reduced 
length, but various other screw propellers were also 
tried. Her machinery was made at Greenwich by J. 
and G. Rennie. The total cost of the veasel was £10,500. 
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In accordance with Admiralty instructions early 
in 1840, tain E. Chappell, who had been associated 
with the Steam Packet Service, took command of 
her and a series of trials were carried out at Dover 
between the steam packet Widgeon and the 
Archimedes. The Widgson was 162 tons and was the 
fastest boat on the Dover station. The trials werd 
attended by Thomas Lloyd, who afterwards became 
the first Engineer-in-Ohief of the Navy. The joint 
report of Chappell and Lloyd dated May 2, 1840, was 
the first official report made to the Admiralty on 
screw-propulsion. In it it was stated that “it is 
evident in these veasels the power of the screw is 
equal, if not superior to that of the ordinary paddle- 
wheel. In this respect therefore Mr. Smith's invention 
may be considered completely successful.” After 
some remarks on the noise and wear of the gearing, 
the teeth of which were of wood, the report went on 
to say that “It is, however, in p lling veasels of 
war that the value of Mr. Smith's invention will 
probably be experienced. . A ship fitted with a 
screw propeller may be used either as a sailing or a 
steaming vessel, or as both, if required; for we 
ascertained by experiment that the engine can be 
connected and disconnected with ease, and in any 
weather, in two or three minutes. In carrying a press 
of sail, the inclination of the ship does not diminish 
the propellmg power of the screw nor lessen the 
ship’s way, as with the ordinary paddle-wheel. The 
getting rid of the paddle-boxes also leaves the broad- 
side battery altogether clear of obstruction, and in 

an enemy’s vessel would allow of the ships 
lying close alongside of each other”. 

i ents with the Archimedes were also carried 
out at Bristol by Brunel, and it was through these that 
he was led to adopt screw-propulsion for the famous 
Great Britain, the first screw-driven ship to oroe the 
Atlantic. 


- 


University Events 


CaMBRIDGE.—The Jacksonian professorship of 
natural philosophy is vacant. The stipend of the 
professor is £1,200 a year or, while he holds a fellow- 
ship of a college with dividend, £1,000. The professor- 
ship is asi for this turn to experimental atomic 

hysics and will be associated with the Cavendish 
ratory. Candidates are requested to send their 
names to the Vice-Chancellor on or before April 11, 
1989, with twelve copies of any statement or testi- 
monial which they desire to submit to the electors. 

The Smith’s Prizes have been awarded to T. E. 
Easterfleld, of Clare College and H. N. V. Temperley, 
of King’s College ; and Rayleigh Prizeæ to J. Corner, 
of Peterhouse, D. 8. Evans, of King’s College, 
R. A. Rankin, of Clare College and D. B. Schults, of 
Magdalene College. . 

Sr. Anpraws.—Prof. E. Finlay Freundlich, for- 
merly professor in the German University, Prague, 
has been appointed Napier lecturer in astronomy and 
director of the new Astronomical Observatory in the 
United College, St. Andrews. The lectureship owes 
ita institution to a bequest made to the University 
by the late Miss Scott Lang, daughter of Sir Peter 
Scott Lang, formerly professor of mathematics in 
the United College. It was the desire of Sir Peter 
Boott Lang that the lectureship should bear the 
name of Napier of Merchiston, one of the early 
students of the University. 


Societies and Academies 
. London E 

Royal Society (Proc., A, 169, 451—590 ; 1939) 

W. H J. Onmps and H. A. Jann : A new Coriolis 
perturbation in the methane spectrum. (8) Intensities 
and optical spectrum. 

W. H. B. Oammpon and A. Epiiortr: Emission 
band spectrum of chlorine. (8) Continua. 

A. Exxiorr: A band spectrum attributed to NBr. 

G. TamrLE : General theory of relaxation methods 
applied to lmear systems. F 

W. ©. Peon and D. M. SmrPsoNn: Absorption 
spectra of carbon dioxide and carbon oxysulphide in 
the vacuum ultra-violet. 

T. 8. Coane: Statistical theory of the adsorption 
of double molecules. 

E. J. Wiit1ams : Concerning the scattering of fast 
electrons and of cosmic-ray particles. 

W. Hiest and G. E. HARRISON : 
radon gas mixtures. 


Diffusion of 


l Paris 
Academy of Sciences (O.R., 208, 478-544, Feb. 18, 
1939). 


A. Gosser, A. TOHAKRILAN and J. MAGRO : 
Chemical composition of the bacterial tumours of 
Pelargonium zonale and of the tissues at the expense 
of which they develop. Content of potassium and 
phosphorus is higher, and that of silica, calcium and 
magnesium is lower, in these tumours than in stern 
tissue. Similar differences are said to occur in animal 


a VINCENT : D ‘dysphylaxy’ in rela- 
tion to coli becillary infecti: 

P. Laax: Isostasy ad- positive anomalies of 
gravity in certain mountainous massifs and in per- 
ticular in the Zambalés cham (Luxon, ines). 

J. Haaa: Deformation of an elastic under 
the action of gravi 

F. CHirmnet : ification of curves of order 
one, in the corps des restes, modulus p. 

0. Pavo: Continua which are limita of definition 
‘of a contanued function pasing through each value 
a fmite number of times. 

J. TovoHasp: Sines of the third order. 

J. Kunwvmwann: Maultiform systems and hyper- 
complex systems. 

J. ViewaL: Formule for the evaluation of the 
precision of a method of levelling. 

J. Gtroiacu: Remarks on the densities of 
matrices and the non-Maxwellian magnitudes in the 
theory of the photon. 

Miia. M. MavoneRat: Vapour pressure of lithium 
between 462° and 642°. Extrapolation gives the 
boiling point under atmospheric pressure as 1,580° K. ; 
the heat of vaporization is 36,600 cal./gm. atom. 

J. Tomman~at: An automatic apparatus for oor- 
rection for the displacement of the zero of & galvano- 
meter. 

W. Uyrennosven and O. Vansura. Temperature 
of electrons (T+) in a positive column discharge with 
alternating current (50 cycles); measurements in & 
neon-sedium mixture (sodium vapour lamp). 

_ A. Fostom : Viscosity of air and the electronic 

. Values obtained are us, = (1834-1 + 1-9) x 
10-7 0.4.8. units and e = (4:813 + 0:010) x 10° 
B.8.U. 
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J.-J. TELLAT: A for recording electron 
diffraction diagrams. grain photographic plates 
are solarized, and once a deala and fired, 
remain transparent uniquely at the places struck by 
electrons, thus avoiding the usual blurring caused to 
secondary X-rays. It is not necessary to handle the 
plates in darkness. 

H. Murnaour, A. Mronar-Litvy and J. RovviLLon : 
Study of explosion luminosities. 

G. Diyanpre: Luminous discharge in nitrogen in 
the presence of sodium chloride. 

8. Nixrrmivw: Theoretical considerations on the 
sign of photodichroiam. 

R. DunaPiacs: Specific heat and density of castor 
oil and of a mineral oil, of aviation type, at different 
temperatures. 

O. Horramwayn and P. Larr: Formation. 
and dissodiation of strontium peroxide. 

P. Casta: Trithoric ‘orthophosphate. 

J.-M. Donovan: Reduction and decomposition 
of chromio anhydride. 

Y. Dox: Pimacolio transposition in the course 
of duplicate reduction of mesityl oxide; migration 
of methyl. 

Mira. J. Gutman: Action of dimethylamine on 
methyl-1-dibromo-3-4-cyclohexane. 

A. Tonrrommanis and O. Horrwanw : Contribu- 
tion to knowledge of 6-methoxy-8-aminoquinoline 
and its derivatives. 

O. K. Hovo: Preparation of B-ethylenic alcohols, 
branched at a: 

F. Bovnprm: The Wurm, Riss and Mindel 
moraines in Bas-Deauphind, their distinctive char- 
acters and their probable correlation with oertain 
depots of human, industries. 
`- G. Vist: Celluloses of some Alge. 

R. Soubaxgs: Embryogeny of the Begoniacew ; 
development of the embryo in Begonia semporfloreris 
Link and Otto. 

Mum. O. Sosa-Bournpovum: Correlations between 
the protein ni content of some pollens and the 
classification of the Ranunculacesr. 

J. VELLARD : Variations in vitro of globular 
resistance under the influence of make venoms. 

J. Rasout: Action of X-rays on biological 
elements; the factor of tion. 

M. VioLim and L. PLACIDI: A particular modality 
of phenomena of shook. 


Royal Netherlands Academy (Proc., 42, No. 1, 
1989). 


J. G. vax DER Oorrut: Contribution to the 
additive theory of numbers (5). . 
-A. H. Buaauw, Iba Lorren and Anni M. 
Hantsama: Early flowering of Dutch irises (2). A 
further study of the effect of storage at various 
bh alate on the early flowering of the Dutch 
Wa . i 


H. A. Brouwne: Leucite rocks of the active 
volcano Batoc Tara (Malay Archi z 

C. U. Artimas Karraes and K. H. Bouman: Com- 
parison of the endocranial casta òf the Pithecan- 
thropus erectus skull found by Dubois and von 
Koenigswald’s Pitheoanthropus skul. Further 
evidence of the close similarity of the two skulls. 

O. U. Antins Kaprmas : Index curves of Asia and 
the Great Sunda Islands. 
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E. M. Bruns : Decay of the penstrating coamioc 
rays. The penctrating component is believed to 
consist of heavy electrons. Aocording to Euler and 
Heisenberg, the latter decay to form.electrons in a 
lifetime which can be estimated from absorption 
measurements. Calculations are here given of the 
modification of the energy of the heavy 
seals as they pass the atmosphere. 

K. Mantae: On the solutions of algebraic differ- 
ential ions. 

J. Tscuamu: Uniform distribution, mod. 1. 

A. J. Ruromys and E. VERLANDE : Flow potentials 
and surface conductivity (2). A calculation of the 
variation of the electrostatic potential in a fluid m 
the neighbourhood of a highly charged wall. 

F. A. van Banaw: Petrography and mineralogy 
of some rocks and sand samples from the Gajo 
Loeeus, Atchin (Dutch East Indies). 

H. G. Buwapwasec DE Jone and O. Banx: 
Behaviour of microscopic bodies cansisting of bio- 
colloid systems suspended m an aqueous medium. 
(3). Ooscervation phenomena in droplets of bio- 
colloid sols enclosed in a collodion film. Accumulation 


of basic dyes. 
Budapest 

Royal Hungarian Academy of Sciences, February 20. 

J. Marx: Bone disease as a consequence of 
i in mineral metaboliam. 

E. Nwusee: Preservation of the health of youth. 

G. Rapos : io unitary substitution. 

K. Somarres : Relation of the Tay-Sachs disease 
to metabolism. 

G. Zmeaetior: Synthesis of ibieeyeies acid. 

L Vrraurs: Coal production in Hungary. 

Gy. Szdxuratvi-Nacgy: Genus-number of ane- 
sheeted surfaces of maximal index. 

J. Brung : Peritricha fauna of Heligoland. 

A. Appaniwe: Microscopic innervation of the 
alimentary canal of snails. 

L. Juaovicos : Andesiths from the Cserhát Moun- 
tains containing traces of asphalt (petroleum). 

8. Szanay: Observations upon the HP and ¥N 
nucleus in their excited states. 

Z. KaszaB: Zoological resulta of Miklós Vasvdéri’s 
expedition to Asia Minor. (1) Tenebrionids. 


Rome 3 
National Academy of the Lincei (Atti, 27, 609-716; 1938). 

G. ABMALLONI: Fundamental problems of cos- 
mogony and Newton’s law (2). 

U. BagBmmI: (1) Large geoidio anomaly in the 
Valle Padana. (2) Extension of the geoidic anomaly 
in Val Padana, and the zero iso-anomalous line for 
gravity. - 

R. Bapgesou: Simplifications and extensions of 
Pioone’s method of im ting linear equations to 
PASA differential equations of the second order of 

yperbolic type. 

A. ps Mina Faananpes: Structure equations of 
the groups of Lie. 

M. Harmovior: 
Findler’s spaces. 

J. O. Viewaux: Polygenic functions of a dual 
bicomplex variable (2). 

F. Vrticost0: Contributions to the projective 
geometry of anholonomous varieties. (1) Topological 
theorem for the V» varieties of the element Sa. (2) 
Vj in 8,: Darboux’s quadrics, Lie’s quadric, and 
Green’s angles. 


Totally geodetic surfaces in 
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F. Lavi: States of coaction in an elastic system 
for exceeding the limit of elasticity. 

E. Prstorms1: Non-permanent motion of ẹ solid 
in an incompressible indefinite fluid. 

M. Cnaxxo : Definite orbit of Finlay’s comet. 

G. Watacuix: Quantum theory and the origin 
of some showers of cosmic rays. 

V. Zacsmi: Experimental researches on the 
seminal fluid. Osmotic pressure, electrical oon- 
ductivity, and ion concentration of the 
human seminal fluid (5). Osmotic pressure, electrical 
conductivity, and hydrogen ion concentration of the 
dog’s seminal fluid (6). 

8. Doma Dı DmLUPE : Phenomena of activation 
in vegetable growth, (2) and (3). 

G. GABREÆLI: Re-discovered 
scientific publications. 


relics of Lincean 


Ath, 28, 3-74; 1988. 

M. Vora: Characteristic differential property of 
cones projecting the varieties which represent the 
totality of quadrics of a linear space. 

C. TOoLOTTI: Equilibrium of ‘solids and related 
transformations. 

L. GIALANELLA : Motion of an electrically charged 
particle in presance of a magnetic dipole (1). 

E. Vorwerpa: Researches on elastic arches: 
Resolution by the methods of ‘coupled elasticity’ of 

a special type of arch. 

A. FRANGAVIGLIA : Contribution to the knowledge 
of the geological constitution of the edge of the 
Ethiopian plateau. 

M. Mrroio : Possible synthesis of the antiscorbutic 
vitamin in guinea pigs. 

E. Fotoniagnoni: Behaviour of the heart in 
ep: from cortical faradization. 

A. rO: A method for the volumetric de- 
termination of small quantities of silver in tissues 
and fluids of an o 

A. SALVATORI : recto of endomuscular injections 
of aqueous extracts of liver, kidney and intestine on 
the chloræmic content in the white rat. 

G. CASTELNUOVO :, Further researches on the 
influence of sex hormones on the maturation of carp. 

E. Mariorrr: Ohemical oomposition of the 
muscular proteins of the trout in relation to sexual 
maturation. 

D. FALLERONI: Differentiation of races of Ano- 
pheles maculipennis and its importance for the 
solution of the malaria problem. 


Ati, 28, 75-116; 1938. 

G. A. Buawo and T. Mantovani: Geochemical 
interpretation of the quaternary formations of Grotte 
Romanelli (Terra d’Otranto) (2). Colloidal complexes. 

L. Amupio: A typical example in the theory of 
the Laplace transformation. 

C. AGOSTINELLI : First integrals of the equations 
of motion of an electrically charged corpuscle, in 
presence of n magnetic poles With superimposed axcs. 

G. Brsconomi: <A particular case of incipient 
motion, especially applicable to the gyroscope. 

L. Monti: Oxidising action of selenium dioxide (8). 

M. Funyoauio : Two minettes from Val Nambrone 
a as Group). 

A. C. Brano: New palsolithic and mesolithic 
deposits in the Balzi Rossi of Grimaldi. 

E. Tosatrr: Respiratory function of straight and 
crossed fibres in the anterior of the tract cervical 
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Forthcoming Events 
[Møsting marked with on asterieh is opan to the public.) 
Tuesday, March 21 
Royat Couusam or Puystotans, at 5.—Prof. J. A. Gunn : 


Ea ee Succeeding lecture on March 23). 


we ` Friday, March 24 . 


QrorHysicsL Discussiow (at the . Royal Meconmnion 
Bociety) ab 4.30.—“Recent Geoph Investigations 
at Sea” (to be opened by Dr. E. O. Bullard). 


Pirestoat Boomer (at the Imperial Collego of Souence and 
Techno ), 


Ixsrrura or Puystos, March 28-25.—Conference on 
‘'Physiœ in the Textile Industries” to be held in the 
University of Leeds. 


Appointments Vacant 


AFFiZcATIONS, are invited for the following appointments, on or 
before the dates mentioned : 


riingion Tho Under-Bocretary of Senio, Air Neas (OLD) 


Oardington—' 
are Bee Wea Gare N 


Reports and other Publications 
(not incheded in the monthly Books Supplement) 
Great Britain and Ireland 


Assoolation of Technical Prinotpals 
of Toahnioal Report of the Jaint Committees on the 
Appleton of Pa Tesis in Pp. 20. 

tin Technical Report by a Joins Committees. 
Pp. 6 [102 

Oariegio TEDA for Sho -seventh 

Amua! opon (or tao Teti ke ie submited by 
the Trustees on 15th February 1930. iv +208. (Wdin- 
: Carnegie Trost for the Untreratties of ) [172 


The Journal of the Inatthrte of Metals. VoL 63 (No. 1988) Batted 
heave pe a8 plates, oa: pi 


Report 1oeT-8h Ph and Or : Aa oF Onteel) [sos 
gs cee 


Abstracts of Dissertations Sr the Fh -Do MLB e and ILLttt. 
ape ee Ma dl the Academical Year 
1 1938. Pp. 152 (Camtidgo,: At the U versity Pros.) 


U.S, E e Tueee OA of Education. 
Ko. 31: of use to Teachers of 
and Pp. 16. (Washington, D.O.: Government 


U.8. of Agrioulture. Ottole, Mo bot 
Food of a aroe a the iadol Foret 
By À. L. Talbott E. Clarke WW Baby. goa poenis. 
Toomes] No 642: Wield Oricket m to the 
Cotton Piant in Louisiane. J. W. Tobom and P. A. Woke. Pp. 28. 
(Washington, D.O.: t Printing O ) [162 


Bmithsontan Miscellansous Pec netgr re VoL 06, No. 1: 
Remarkable New Specues of Marine Shells from Florida. By 
Bartseh. (Publication 3524.) Pp. 4+1 plate. (Washington, D.O.. 
Government Printing Office.) [162 

of the Mew York A of Sciences. Ser. 2, Vol. 1, 

Hooky Mointains In. ton 
Pp. (New York: 
[102 


Two 
Paul 


Now York Acadamy of Sciences.) 
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of the Academy of Matural Salences of Philadelphia. 


VoL 90. tho Second Expedition to 
Weston China; = 1096-1090. Kart 1 
the na Dolan £ Western Gina ont Barter tibet. 
19384-1036. Part 2: Birds. Erns Sobiifer ds 
Fp- 186 200 Results of the 
Expedition to Western China and Tibet, 1034-1936 Part 3 
By Glover M. Allen. ‘Pp, 261-204 + 1-24. A New 
Ee eek of tho Gonta Eheoriya K. Mnders. 
Pp. 205-206. : Academy af N. Bobenoces.) [162 
Transactions af the oc ne Loule. VoL 20, Ho. 43 Geo- 
logical Aspects of Hrolmtion. Victor T. St. 
Louis, Mo.: Washington Untvermtty.) (172 
Journal of the Agnouliare, Univer- 
uty. VoL 40, Part 3: and of the Henats 
of meri with Reference to the Mechans of 
on the of the Male of 
Bembys mori, 2: Post- Organs and ‘Testlioular 
haviour of the Spermatozoa. By Selnosuke Ömura. Pp. 111-170+6 
Plates. (Tokyo: Maruzen Oo. Ltd.) 


Pp. 108. 
the aiun of te Melon Pirata Dh oo 
Motootife Tracks and a Orii of tbe Meteorite 


Boi. Bonthestber 


1-420. (Olen i Printer) Tor ma S i 


Maido. Royal d-Mistore Natirele do Belgique. Mé- 
Faune que des Sehies de Wenna 2% 
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Scientific and Industrial Research in Great Britain 


ITH the increase in the number of reports 
issued by individual boards or departments 

under the Department of Scientifio and Industrial 
Research, the value of the Department’s own 
report, a survey of which appears on p. 499 of this 
issue, and especially that of the Advisory Council, 
is enhanced rather than diminished. Apart alto- 
gether from the broad picture it gives of the many- 
sided contributions made by the Department to 
the welfare of the whole nation, it has become 
increasingly a vehicle for the discussion of the 
more fomdamental problems of co-operative saien- 
tific and industrial research, and of the factors 
upon which suocess or failure in this field depend. 
An important section of the report of the 
Advisory Council is this year devoted to the posi- 
tion of the research associations, and this discussion 
is of the greater interest in view of the recently 
published report of the Parliamentary Science 
Committee on the Finance of Research (referred to 
in Narozen of January 28). Indeed it may be 
said that, taken as a whole, the report of the 
Department supplies a much more convincing 
answer to the arguments of that report than those 
in the observations of the Advisory Counail on, and 
published with, that report. The practice of the 
Department is even more reassuring than the argu- 
ments advanced by the Advisory Council in defence 
of the policy upon which that practice is based. 
The straightforward narrative of the achievamenta 
of the Department contains encouraging evidence 
of flexibility and foresight, and some attempt to 
diminish those fluctuations of income which have 


such an adverse effect alike upon the conduot of . 


long-range investigations and on the work of the 
staff responsible for their conduct. 

Five years ago, the major part of the report of 
the Advisory Council was devoted to a historical 


review of the research association scheme for 
developing the application of science by industry 
in Great Britain, and its criticiam of the movement 
was directed to the inadequate scale on which 
it was financed. Recommendations then made 
for remedying this weakneas were aocepted by 
the Government, but subsequent discussions with 
the various associations led the Advisory Council 
to believe that to encourage them to embark on 
operations on & more adequate scale the basis on 
which grants were made must be definitely shaped 
with that primary purpose. Accordingly the 
Council recommended that the Department offer 
block grants of so substantial an amount that, with 
the contributions from industry upon which they 
should be conditional, they would secure an inoome 
adequate for each association to develop a really 
effective organization. To enoourage further 
development, the Council recommended additional 
grants, on a sliding scale, within prescribed limits, 
on all income raised from industry in excess of a 
specified figure. The amounts of the mmimum 
income, the specified figure and the limit of the 
grant were to be determined on the merits and 
needs of each case, and the normal period of these 
new arrangements was to be five years. The 
success of this plan is shown by an increase of 
nearly forty per cent in the total sum subscribed 
annually by industry on the amount provided 
before it came into operation, although it has to be 
admitted ‘that that sum is still only a little more 
than a quarter of a million pounds. 

The Advisory Council has now again reviewed 
the whole position, and arrangements have been 
made by which consideration of individual research 
associations will be spread over several years, thus 
keeping the general scheme under inspection 
and securing -a thorough periodical examination 
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of each individual association. It is proposed 
to make a detailed review of the work and progress 
of each association at the end of the particular 
five-year period for which ite grant has bean made, 
before recommending grants for a further period. 

This arrangement has brought under review in 
the present report the Wool Industries Research 
Association and the research association of the 
iron and steel industry. Grants have also been 
made to the newly formed British Coal Utilisation 
Research Association. The comments in the report 
of the position of these and other sasociations 
deserve some note as indicating some of the general 
tendencies and weaknesses of the research associa- 
tion movement. 

It will be remembered that in observations on 
the memorandum of the Parliamentary Science 
Committee on the Finance and Development of 
Research, the Advisory Council reiterated the view 
which was expressed in its report for 1930-31 that 
the expenditure on research which is defensible in 
the national interest depends on the degree to 
which industry generally is prepared to apply 
scientific method and advanoes in scientific know- 


ledge. The position of the Wool Industries - 


Research Association illustrates the limitations 
and defects of that method. The admirable work 
already conducted at Torridon, with the light 
which it has thrown, for example, on the funda- 
mental structure of animal fibres, has earned for 
the Association a high scientific reputation, and 
the fundamental knowledge and technique thus 
acquired have found application in fields well 
beyond the bounds of the woollen industry. It 
cannot accordingly be regarded as entirely satis- 
factory that such important contributions to the 
general body of scientific knowledge should be 


retarded by the failure of an industry to appreciate - 


the importance of research. 

It is, of course, realized that only an industry 
that is thoroughly research-minded can be expected. 
to support such fundamental research, the bearing 
of which upon manufacturing technique or develop- 
ment is not immediately apparent. If, however, 
there is any force in the contention that funda- 
mental or long-range research is pre-eminently the 
field of the research association, as distinct from 
the research departments of individual forms, the 
present policy of the Advisory Council has obvious 
limitations and design. That this is realized by 
the Advisory Council is indeed shown by its own 
recommendations in regard to the British Boot, 
Shoe and Allied Trades Research Association. 
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Failure of this Association to obtain and maintain 
an industrial income of only £7,000, which would 
have secured a total income of £12,000, led to it 
operating for two years without a grant. Impressed 
by the special limitations in the fleld of work open 
to this Association, owing to the almost complete 
monopoly in the supply of machinery to the 
industry, and in view of the importance of shoe- 
efficiency to the national health, the Advisory 
Counsil a8 an exceptional measure has recom- 
mended an offer of renewed grant aid which will 
secure for the Association a minimum income of 
£8,000 a year with a possibility of £12,000. 

In a recent letter (Natur, 143, 336; Feb. 28, 
1939), Dr. W. H. Gibson stressed the importance of 
consideration of the position of research associa- 
tions in & scientific spirit, and directed attention 
to some of the limitations which are commonly 
imposed on their work. If they are to confine them- 
selves to research on the processes of their members, 
they will be limited in their work essentially to 
those fields which are the natural territory of the 
research departments of the individual firms. 
This means further limitation of the fundamental 
research which is the basis of all major industrial 
advanoe, but which is often beyond the resources 
of all but the very largest of industrial unite, and 
indeed it may be added, is often a tax upon the 
resources of the best-equipped university depart- 
ments, to which alone we can look further for 
assistance. It may be noted that the large indus- 
trial firms often prefer to support such investiga- 
tions by specific grants to a university department 
rather than to embark on them in their own 
laboratories. ‘ 

Even, however, if we could safely rely on the 
universities for the fundamental research which is 
required for the advance of industry—and there are 
very definite limite to the extent to which research 
at a university should be dictated even by national 
needs, let alone the requirements of industry—it is 
obviously unreasonable, if not impossible, to expect 
them to provide for a further need to which Dr. 
Gibson directed attention. Dr. Gibson stressed 
the importance of research upon the raw materials 
themselves, the price of which often constitutes a 
large proportion of the price of the finished article. 
Unless and until attention is paid to ensuring 
ample supplies of uniform quality and reasonable 
price, no amount of research on processes will 
overcome the difficulties of British mdustry. 

Equally important is research in developing 
entirely new uses for raw materials outaide existing 
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channels. Many notable advances have originated 
fram the use of some raw material for a new 
purpose. Under present oqnditions, a research 
association which is working for members who are 
operating established processes cannot embark on 
such investigations. Aocordingly a most fruitful 
field lies neglected and unfinanced. 

As we have repeatedly urged in these columns, 
what is required is a scientific approach to the 
whole problem, and the orientation and distrjbu- 
tion of the national research effort in accordance 
with a comprehensive survey of the resources 
available. This is essential, apart altogether from 
the question ot the magnitude of the total effort 
or even of the relative contribution of industrial 
or. national sources. ` Only as we can assess with 
some degree of accuracy the contribution which is 
being made in different fields and from different 
sources can we make any sound decision as to the 
magnitude of the contribution which should come 
from the national revenue. The observations of 
the Advisory Council on the position of the 
research associations emphasize the need for this 
comprehensive survey and for some attempt to 
delineate broadly the field between the various 
research organizations—private enterprise, research 
associations, Government research stations and 
the universities. 

An authoritative survey of this type could 
scarcely be undertaken except under Government 
initiative and authority, although it is possible 
that something on these lines might come within 
the field of the newly formed Division for the 
Social and International Relations of Science of 
the British Association. At least it might facili- 
tate the scientific approach to the problem which 
ia badly needed, and the enunciation of principles 
upon which increased Government grante for 
scientific research could be indubitably justified, 
whether to the universities themselves, to Govern- 
ment research stations or. institutions or to the 

A step of this kind should not be without effect 
on a further aspect of the situation to which Dr. 
Gibeon also directed attention—the position of 
the scientific worker. The great divergencies 
which exist between the position of scientific 
workers engaged in essentially similar duties in the 
universities, Government establishments, private 
firms and research associations are not to be 
defended. Co-operative research associations 
which are supported in part by an industry are ata 
disadvantage in retaining an experienced staff as 
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compared with an industry which for some reason 
or other may make no contribution towards 
co-operative research, either getting it done by a 
Government establishment or relying on individual 
and privateeffort. The results achieved in co-opera- 
tive research depend not merely on the financial 
resources at the disposal of the research associa- 
tions but also on the calibre of their acientifio and 
technical staff. If the conditions of service are 80 
inferior in remuneration or security to those which 
obtain elsewhere that they cannot compete on 
equal terms with private industry or Government 
departments in recruiting their staff, the quality of 
their work must ultimately be lowered. 

The importance of this question to the indus- 
tries concerned, no less than to the nation itself, 
need scarcely be stressed in view of the past achieve- 
ments of the research association movement. It 
deserves closer attention than it has yet received - 
from the professional associations of scientiflo 
workers, and any oomprehensive survey and 
analysis of the research effort of the nation should 
have reference to this problem also. It should 
not be forgotten, of course, that mobility of staff 
within limita has its own advantages in stimulating 
the exchange of technique and ideas. A definite 
drawback of pension schemes is in fact the indirect 
discouragement which they give to the movement 
of staff, and there are other factors which m recent 
years have discouraged the movement of scientific 
workers from one firm to another, whether within 
the same industry or not. Such movement may 
be stimulating in ideas and technique as well as 
facilitating the growth of a wider judgment or 
experience of great value in the direction of 
research in industry and Government service. 

A more liberal policy in regard to the exchange 
of pension rights might well prove a sound invest- 
ment both to Government services and industry, 
and it should not prove beyond the national 
resources to devise some means of eliminating that 
factor of insecurity of tenure which in other fields - 
of research besides that of the research associations 
tends to affect adversely the recruitment of scien- 
tifio staff of the highest quality. Certain it is that 
if the research association movement is to find a 
definite place in the national organisation for 
research, it will only make ita full contribution if the 
same careful consideration is given to the broad 
fields in which it should operate, and to the oondi- 
tions of recruitment and employment of ita scienti- 
fic and technioal staff, as has been given in the past 


to the assessment of its financial grants. 
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Vitamin Bı and Scientific Endeavour 


Vitamin B, (Thiamin) and its Use in Medicine 
By Dr. Robert R. Williams and Prof. Tom D. 
Spies. (Macmillan Medical Monographs.) Pp. xvi 
+ . (New York: The Macmillan Co., 1938.) 
218. net. 
“YT is doubtful whether the isolation and identifica- 
tion of any other substance in the history of 
biochemistry have cost as much labor as have these 
operations as applied to thiamin. The first gram of 
the pure vitamin must have cost an aggregate of 
several hundred thousand dollars. To mention all 
the names of those who have participated in some 
phase of the project is to call the roll of half the 
mature biochemists ın England and the United 


States. The project has bulked equally largely cas 
the homzon of Dutch, Japanese and French Bio- 


chemistry. German participation has been relatively 
small until the current decade.” 2 
“ONE could be pardoned for hoping that a know- 
ledge of the chemical structure of thiamin would 
promptly the mode of its action and resolve 
many of the problems that have plagued us for a 
generation. The natural processes mto which it 
enters are, however, so complicated that for the 
present at least this knowledge only opens up 4 vista 
of hew problems. The of the past year has 
been such as to justify the optimism for the future, 
but the gratification of our most sanguine hopes 
must be deferred for a time.” ; 
ITAMIN B, is now the most important of a 
group of.vitamins constituting the original 
vitamin B. These opening paragraphs to two of 
the chapters in this book indicate the magnitude of 
research effort in connexion with this one chemical 
substance, as well as the task set themselves by 
the authors; to this must be added that they 
have tried to make available the present know- 
ledge in practical medicine. Of this value there 
is at the present time no doubt; as well as a 
complete cure of the disease of beriberi, we 
know that in neuritis of various origins (especially 
alooholic) and other conditions, there may be 
involved a factor of vitamin B, deficiency. Even 
in pellagra, in which the mouth and skin symptoms 
are now known to be oured by nicotinic acid, 
nervous symptoms are found to respond to 
vitamin B,. The pyrophosphorio ester of this 
vitamin, the so-called oo-carboxylase, is essential 
in the production of the precursor of aloohol 
(acetaldehyde) in alcoholic fermentation from 
pyruvic acid. There is an element of romance 
which defeats the scientific approach when we 
realize that this very vitamin, which is responsible 
for the production of the aloohol m-wines and 
spirits, must be administered to protect the 
subject from the neuritis due to excessive indulgence 
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in the aloohol so produced! In the nervous 
system as elsewhere, vitamin B, is required for the 
degradation of pyruvic acid, which forms an 
essential stage in metabolism of carbohydrate | 
and may be concerned in one intermediary stage 
in the formation of fat 

The tale which is told by the authors is viewed 
in the first instance as a problem in practical 
medicine and in the construction of diets which 
may be needed to save from the consequences of 
vitamin B, deficiency even in its milder forms ; 
the conclusions here reached indicate that 1-2 mgm. 
of the vitamin are needed per diem to ensure 
health, and should do much to displace a facile 
optimism that the eating of an ordinary mixed 
diet is enough to ensure health. A particularly 
valuable feature of the work is the inolusion of 
the tables of the vitamin B, content of foods ; 
these will form a basis for future research. This 
section of the work, in which Dr. Williams has had 
the advantage of Dr. Spies’s present practical 
experience `of nutritional deficiency, should be 
read by all those who are responsible for the 
maintenance of the health of the community, as 
well as being a guide in practical medicine. 

The more medical part forms eight out of the 
twenty-nine chapters, the latter two-thirds of the 
book being devoted to the chemical nature and 
mode of action (biochemical and physiological) of 
this vitamin. In the final efforts to reach the 
constitution and synthesis, there is no doubt that 
Dr. Williams’s discovery of the cleavage produced 
by sulphite was one of the major factors in chemi- 
cal advance. Nevertheless it is interesting to 
reflect that there was a happy fitness in his 
successes ; Dr. Williams’s work started in 1912, 
and the final synthesis of the pyrimidine-thiazole 
compound by several people independently only 
took place some eleven years after the first iso- 
lation of practically pure orystals by Jansen and 
Donath. This was because the problem had not 
become one in pure organio chemistry until 
shortly before the end, even in spite of the inter- 
national co-operation mentioned in the initial 
paragraph. Labels may be said to be rapidly 
disappearing in science as the boundaries of 
discipline become more fluid, but no group of 
workers can feel particularly conceited when the 
finish of their own work still leaves untouched so 
many essential problems. It has been seen that 
one prominent function of the vitamin (or of ite 
esters) is decarboxylation. For the true insight 
into the mechaniam by which this is effected we 
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may have to wait until a deeper knowledge of 
the ‘structure of the atom is available; it is 
certain that the organic chemioal structure does 
not enable us to predict the reason why the mole- 
cule (as the diphospho-ester) decarboxylates in 
yeast, but in higher organisms requires a simul- 
taneous oxidative process. 


The tale of the various functions of thiamin in | 


Nature, its need for the growth of micro-organisms, 
and of the work which has led to the present idea 
of the intimate connexion with carbohydrate 
metaboliam is well told, with due caution and 
criticiam and not without pointers for the future. 
It is a safe generalization, to which there is not 
much exception, that wherever there is life some 
form of this vitamin is a necessity. To this extent 
the original idea implied by Funk in the term 
‘vitamin’ is now justified. Upon nomenclature 
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there is still some controversy, perhapa not 
very important. To many it will be difficult to 
dissociate their minds from the term ‘vitamin B,’. 
Others think with justification that the name 
‘aneurin’ should be used as it was proposed by 
Jansen, the first to isolate crystals of the vitamin. 
Dr. Williams adheres throughout to the sombre 
‘thiamin’, used by the American Medical Associa- 
tion. 

The reviewer has nothing but praise for this 
work as a whole, for the knowledge which it dis- 
plays, for its fair judicial outlook, and for ite 
He has not detected many errors. 
One might be mentioned : the work of Carter and 
Drury, mentioned on p. 211, actually preceded 
that of Drury, Harris and Maudalay. The pub- 
lishers also deserve congratulations upon a high 
standard of production. R. A. PETERS. 


Brighter Optics 


(1) Introduction to Physiological Optics 

By Prof. James P. O. Southall Pp. x+ 426+ 8 
plates. (London, New York and Toronto : Oxford 
University Press, 1937.) 21s. net. 


(a) The Science of Seeing 

By Dr. Matthew Luckiesh and Frank K. Moss. 
Pp. viii + 548+ 1 plate. (London: Macmillan and 
Co., Ltd., 1937.) 25s. net. 


(1) NGLISH-SPEAKING scientific workers 

already owe much to Prof. Southall, 
sinoe it was he who edited the English translation 
of Helmholtz’s great work on physiological optics. 
Prof. Southall’s aim in the present volume is to 
give his readers a general introduction to the broad 
science of light and vision which, without being too 
prosaic, would be accurate and trustworthy so far 
as it goes. Every observation dealing either with 
the physiology of the eye or with ita optical 
properties found a place in Helmholtz’s ‘‘Physio- 
logical Optics’. It was, in fact, a text-book de- 
scribing the normal working of the organ of sight. 
Only a rare genius like Helmholtz could make 
himself a master of both aspecta of the subject, 
and since his time there has been a widening gap 
between them. It is doubtful whether the term 
‘physiological optics’ is to-day a sufficiently de- 
soriptive title for a book on vision. 

The chapters on the optical system ‘of the eye, 
correction eyeglasses, and the movements of the 
eyeball are of a high quality. The suthor is here 
on firm ground and his literary style is quite 
crisp, but his treatment of the subject, although 


comprehensive, is not elementary. The first chapter 
to deal with optical questions ignores thin lenses, 
and plunges almost immediately into a formal 
statement of the geometrical optics of thick lensee— 
& very specialized subject. 

The treatment of the biological aspecta of vision 
is far leas satisfactory. Workers on the physiology 
of the eye have tried hard during the last ten years 
to free the subject from the dogmas which in the 
past have brought on it such discredit. Relics 
of the past persist, however, for, in answer to an 
examination question, “State the main facta of 
colour vision”, nine out of ten students will begin 
their answers, ‘There are two rival theories of 
colour vision . . .” Much has been done to 
improve this state of affairs, and it is a great pity 
that Prof. Southall has not referred to the works 
of Adrian, Ames, Granit, Hartline, Hartridge, 
Stiles and others; Fincham is olassed as an 
“also ran”. 

In parts the author is grimly determined not to 
be dul : 

a sprightly disposition is mirrored in an active 
pair of eyes that are incessantly darting this way 
and that. . . . Such eyes oan all 
and need no interpreters. A downcast look, a 
scornful glance, a soulful gaze, these and many 
similar ions are in common use to describe 
this interplay of the eyes which conveys so much 
meaning not only m the intercourse of human 
beings with each other but also between man and 
beast. What can be more beautiful and 
than the eyes of a dog swatching intently his 
master’s slightest gesture.” 
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(2) Prof. Southall has covered a very wide 
field dealing with visual problems, and it is sur- 
prising that so much is left over that Dr. Luckieah 
end Mr. Moss oan still find enough material to fill 
another large book about the eye, this time dealing 
with the practical aspects of vision and ilumina- 
tion. It is a great pity that there is such a sharp 
distinction between two aspects of the same subject 
as exemplified by these two books, for the 
problems are basically the same. ‘The Science of 
Seeing” is much the most serious book to be 
written by Dr. Luckiesh and his collaborator. Dr. 
Luokiesh is the director of the lighting research 
laboratory, General Electric Company, Cleveland. 
For many years he has been urging us to raise the 
level of artificial illumination. He does not believe 
in half measures. The existing level of domestio 
artificial illumination lies between 1 and 10 foot- 
candles. Dr. Luckiesh says: 


“Similar measurements applied to various visual 
tasks in homes, schools, offices and factories 
indicate that hundreds and even thousands of foot 
candles are necessary even to reach the conserva- 
tive standard of visibility adopted for the present 
purpose of demonstrating the use of the visibility 
method of ictal foot candles on a rational 
basis. Engraving and sewing require 500 to 3,000 
foot candles” (p. 343). 


Dlumimations of this order would render rooms so 
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hot that they would be uninhabitable unless a 
special cooling plant were installed. One is always 

a little surprised when those interested in high 
Tuminations advocate their use for the good it 
does our eyes, whilst at the same time disolaiming 
all responsibility for the harm the resulting high 
temperatures would do to the rest of the body.- 
It is to be hoped that interested parties will not 
wreck an admirable campaign for better artificial 
illumination by attempting to advance too quickly. 

Dluminating engineers have received little 
support from biologists interested in vision, and one 
cannot blame Dr. Luckiesh and Mr. Moss for 
attempting to fill some of the gaps in our know- 
ledge. They claim, for example, that the heart-rate 
is reduced ‘to its restmg level more rapidly when 
reading under an illumination of 1 ft. o. than 
when reading under 100 ft. o. Since the authors 
claim that the speed of reading was much the 
game under the two illuminations, most people 
might be forgiven for wishing to perform a given 
taak under the lower illuminations, thereby saving 
some unnecessary heart-beats. For restful con- 
ditions in the home it would seem necessary to 
have low iltuminations. 

It is clear that the ‘science of seeing’ has not 
advanced far: ‘physiological optics’, although 
growing fast, appears to be not yet strong enough 
to give a helping hand. R. J. L. 


An Encyclopædia of Music 


The Oxford Companion to Music 

By Dr. Percy A. Scholes. Pp. lv+1001+179 
plates. (London, New York and Toronto: Oxford 
University Press, 1938.) 21s. net. 


R. WELLS’S “World Enoyolopædia” has not, 

as yot, materialized, but enoyclopadias and 
dictionaries are now appearing which, if they do 
not show that unity of plan which should dominate 
the work that Mr. Wells has in mind, may yet be 
regarded as ita precursors. The “Oxford Com- 
panion to Music” conceals, under ita modest title, 
a vast amount of learning, set out in orderly and 
scholarly fashion, and designed to provide clear and 
exact answers to the thousand-and-one questions 
raised by any inquiring and intelligent amateur of the 
art. It would be idle to expect to find, even within 
the compass of nearly eleven, hundred large octavo 
pages of small print, detailed treatises on harmony, 
counterpoint, singing, the pianoforte, the organ, 
and so forth. But Dr. Scholes does better. He 
gives succinct acoounts of the fundamentals 


of the technical side of the art, sufficiently 
detailed to give the reader a firm grasp of the 
elements of the subject, and in many instanoea 
provides pointers which show where further in- 
formation may be obtained. 

It is difficult, within the compass of a short 
notice, to indicate adequately the scope of the 
information given in this truly encyclopedic work. 
As was to be expected, nothing of importance on 
the technical side has been omitted. Over and 
above this, one finds scholarly articles on such | 
diverse topics as music-halls, hymns and hymn 
tunes, mis-attributed compositions, “God Save the 
King”, concerts and concert halls, the printing of 
musio, the profession of music, and the like. 
Analyses of the plots of the classic operas are 
provided, and the work abounds in biographical 
details. The scientific articles are brief but adequate 
—the article on acoustics being a model of its 
kind. Wherever possible, the treatment lays stress 
on the evolutionary aspect of the subject, and 
Spenoer’s definition of evolution as a change from 
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“an indefinite incoherent homogeneity to a definite, 
coherent heterogeneity’ recaives more than one 
illustration. 

The author has a light touch, and his handling 
of some topica (see the article on absolute pitch) 
becomes easily conversational without in any way 
becoming discursive. It must not be assumed that 
the author has been unmindful of Leslie Stephens’s 
warning—“No flowers, by request’’—to oontribu- 
tora to the “Dictionary of National Biography’, 
but the fact remains that his treatment of many 
topics is so thoroughly absorbing, so admirable an 
example of the art that conceals art, that there is 
a danger of the book’s becoming a pleasant fireside 


NATURE 


497 


companion rather than a volume for the reference 
shelves. 

The author has consulted experts in many 
friends, and has done so in the true spirit of Bos- 
well, receiving the corrections with deference, but 
not always agreeing with them. He is to be 
warmly congratulated on the oompletion of a 
single-handed effort the magnitude of which 
cannot often have been equalled or exceeded. 

The book is admirably produced, is profusely 
illustrated, and should indeed prove to be a Good 
Companion to all lovers of the art of music. 
But why omit all mention of Sims Reeves f 

A. F. 


Plant-Life of the French Mediterranean Region 


La distribution géographique des végétaux 
dans la région méditerranéenne française 
Par Ch. Flahault. (Œuvre posthume publiée par 
H. Gausen. (Encyclopédie biologique, Vol. 18.) 
Pp. xi+180+4 plates. (Paris: Paul Lechevalier, 
1937.) 100 franos. 


PO ANI ALLY the Mediterranean region is one 

of the best defined of the larger floristic and 
ecological divisions of the earth’s surface. This is 
because of the high constancy of the seasonal 
distribution of temperature and rainfall maxima 
and minima. Data are not yet sufficient for an 
adequate survey of the whole region, which includes 
considerable parts of southern Europe, northern 
Africa, and western Asia, but the work here noticed 
is a valuable contribution to such a survey, in that 
it brings together especially the resulta of the 
author’s numerous studies of the plant-life of a 
very typical and well-worked area of the western 
Mediterranean Basin. The work is published 
posthumously, since Flahault died in 1935, and 
was awarded the Gay Prize in 1937 by the Paris 
Academy of Sciences. : 


Much of the book is naturally concerned with ` 


details of the distribution of species and vegetation 
in the south of Franoe, but many broader discus- 
sions and comparisons are included. The flora of 
the French Mediterranean basin is said to include 
about four thousand species of vascular plants ; 
but a considerable number of these have a wide 
distribution extending far beyond the limits of the 
Mediterranean region. The interesting question of 
; istic’ species is discussed at some length. 
The high value which has been assigned to the 
olive as the sole or main indicator of the limits of 
the Mediterranean region (in France) is disputed on 
strong grounds. It is concluded that “le Chêne vert” 


(Quercus Ilex) “est partout, dans le bassin française 
de la Mediterranée, ou régne le climat mediter- 
ranéen ; il est partout où se développe la flore 
méditerranéenne dans les limites du bassin. JI est 
le terme principal d'une association de végétaux 
qui caractérisæ la région méditerranéenne, mieux 
que tout autre caractére.” 

The limitrophic regions (of the halophytes, 
mountains, etc.) are briefly considered, and the 
French Mediterranean region proper is divided into 
three sectors as the result of a very full analysis of 
environmental conditions and their correlation with 
characteristic species and types of plant communi- 
ties. Four maps form a valuable aid to a clear 
understanding of the text. One of the maps, 
particularly well printed in a wide range of colours 
and coloured patterns, shows the distribution of the 
main communities. 

The inftuénce of man on the- existing flora and 
vegetation of the area is considered to be limited. 
The conclusions reached are exceedingly inter- 
esting, partly because they’ differ in some respecta 
from those of other workers in other parts of the 
Mediterranean region. Thus Flahault definitely 
says that man has not profoundly modified the 
flora, even with reference to forest species; that 
man has unintentionally caused the extinction of 
relatively few species; and that man has intro- 
duced very few species which have become 
naturalized to the extent that they would survive 
in competition ‘with the native planta were the 
human ‘protecting’ conditions removed. Naturally 
occurring species survive destruction, for at least 
vary long periods, by a kind of passive resistance. 
Man’s ‘troubling of nature’ is ephemeral, even in a 
country of ancient civilization, and Nature neces- 
sarily regains her righte as soon as the modifying 
agent is removed, W. B.T. 
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Social Ecology: : 
a Critical Analysis. By Milla Alsea Alihan. Pp. 
xiii+267. (New York: Columbia University Press ; 
London: Oxford University Press, 1938.) 14s. net. 

HE suthor discusses theoretically the use of the 

concepts of plant biology in considering human 
phenomena. The advancea made by the human 
sciences in recent years may be attributed largely to 
the introduction of biological methods and ideas into 
these studies. Human ecology is an extension of this 
principle. It has been defined as “the study of the 
spatial and temporal relations of human beings as 
affected by the selective, distributive and acoom- 
modative forces of the environment”. 

The so-called, ecological school in the United States 
is still, apparently, in the stage of olarifymg its 
fundamental concepta and has, so far, little experi- 
mental work to show. 

The present work is largely a commentary and 
exposition of the principles laid down by the pioneers 
of human ecology in the United States such as Park, 
Burgess, McKenzie and others. The author’s dis- 
cussion might well have been more critical. 

Writers in Great Britain like Hogben frequently 
streas the need for a planned ecology of human life, 
while Peatl, Charles and others have discussed popu- 
lation problems in the light of animal and plant 
ecology. 

There is no doubt, as the author shows, that a 
great deal of light can be thrown upon human life 
by the use of ecological concepts such as concentra- 
tion, centralization, segregation, invasion, zonation 
and so on, which also enable us to study social 
phenomens of a new type. Psychologists may, how- 
ever, query the validity of postulating fundamental 
principles such as competition as the motive force in 
the formation of a community or natural order. 
Perhaps the rather novel way in which competition 
is defined, namely, in the sense of mobility, freedom 
of movement or independence of locomotion, makes 
the idea more acceptable, though it might be equally 
appropriate to identify ‘freedom of movement’ with 
a co-operative community instead of with a com- 
petitive one as the ecologista do. J. I. Comm. 


The Hills of Lakeland ¢ 

By W. Heaton Cooper. Pp. xviii+126-+52 plates. 
(London and New York: Frederick Warne and Oo., 
Ltd., 1988.) 15s. nes. 


OSE who know and love the Lake District will 

like this book: those who do not know the 
former can learn to love it through the latter. The 
text is obviously from the pen of one who has learned 
to love his native Lakeland. He describes the past 
and the present of a gem of English scenery in & 
style so facile and clear that the reader is transported 
as in a dream through crags and fells that alas have 
never been seen by many. He pays justifiable tribute 
to a region of great natural beauty and leaves the 
reader with a longing to down tools and indulge in the 
dream he has created. The dream, too, often amounts 
almost to reality through the beautiful illustrations 
which adorn the text. There are sixteen plates in 
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colour and thirty-six plates in monochrome which 
have been execuied by the author. These pictures 
make the book. ; 

To realize and appreciate the majesty of Lakeland 
ib is essential to know ita pest history. Therefore, 
the author describes well ita geology, with the aid of 
mape. 
Well-produced and beautifully illustrated books of 
this kind can do as much as, if not more than, any 
other form of propaganda to encourage appreciation 
and preservation of our natural heritage—the 
countryside. 


Newer Methods of Volumetric Chemical Analysis 
By Erna Brennecke, N. Howell Furman, Hellmuth 
Stamm, Rudolf Lang and Kasimir Fajans. Wilhelm 
Bottger, Editor. Translated by Prof. Ralph E. 
Pp. xiii+ 268. (London: Chapman and 


LL who make any considerable use of volu- 
metric analysis will find this monograph of 
great value, for not only does it treat of the most ` 
recent advances but also, in addition, the editor has 
secured the co-operation of a number of recognized 
experts to deal with the various sections of this 
symposimm. The topics discussed are: (1) The 
elimination of the titration error in acidimetry and 
alkalimetry; (2) oero sulphate and (3) alkaline 
permanganate as volumetric oridixing agenta; (4) 
iodate and bromate methods ; (5) chromous solutions 
as volumetric reducing agentea; (6) oxidation- 
reduction indicators and (7) adsorption indicators. 
In each section there is an excellent blend of 
theoretical and practical exposition, while to each 
chapter there is appended a selected bibliography 
which includes papers up to the end of 1936. The 
monograph has been excellently translated from the 
second German edition and is well. printed and 
produced. - 


The Lyre-Bird: 
Australia’s Wonder-Songster. By R. T. Littlejohns. 
Pp. 12430 plates. (Sydney and London: Angus 
and Robertson, Ltd., 1938.) 4s. 6d. 
take motion photogrephs in heavy forest 
succesafully is no easy matter, and Mr. Little- 
johns and his collaborator, Mr. A. H. Chisholm, 
would. have bad to give up the attempt if they had 


' not received assistance fram the Federal Government. 


The final result was an excellent sound film which 
the Government now uses for propaganda purposes. 

Mr. Littlejobns has written an interesting account 
of the lyre-bird and has supplied to the different 
‘cute’ from the film appropriate letterpress. From 
these serial pictures we see that the tail, when in 
full display, is spread forward over the back in the 
shape of a fan, with the two lateral feathers at right 


The lyre-bird is also a fine songster, and in its 
mimicry is unsurpassed. It has been known to copy 
the.notes and calls of no fewer than seventeen different 
species, and other sounds as well, such aa the tearing 
of bark by black cockatoos. 
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Science 


i Ie twenty-third report of the Department 

of Scientific and Industrial Research, which 
covers the period October 1, 19837-September 30, 
1938, includes the report of the Committee of the 
Privy Council signed by Lord Runciman, and the 
longer report of the Advisory Oouncil over Lord 
Riverdale’s signature, together with summaries of 
the work of the National Physical Laboratory and 
other research stations and research boards and 
brief accounts of the work of the various research 
associations. Like previous reports of the Depart- 
ment, the present one gives a most impressive 


picture of the immense contribution which the ` 


work of the Department is making not only to 
almost every type of industry but also in all 
aspects of national life. 

The expenditure of the Department in 1937-38 
was £872,127 gross or £637,200 net as against 
£588,230 net in 1936-37. As usual, the largest single 
item of expenditure was £110,907 on the National 
Physical Laboratory, compared with £105,589 in 
1936-37, the gross expenditure of £252,200 in- 
cluding the cost of work at the Laboratory for the 
Food Investigation Board, the Radio Research 
Board, the Road Research Board and other research 
boards of the Department. inst this groes total, 
receipts amounted to £141,802, of which £69,822 
represents fees from industry for paid work. The 
total receipts from industry, including contribu- 
tions to oo-operative research, amounted to 
£98,452 as against £106,250 in 1986-37, while a 
further £81,923 was received from other Govern- 
ment Departments for services rendered, £38,337 
from the Road Fund for the road research and 
£6,282 from the Empire over-seas for food investi- 
gation. Expenditure on fuel research was £103,240 
gross or £94,782 net, on building and road research 
£97,382 gross or £40,626 net, on the Chemical 
Research Laboratory £23,340 net, on food investi- 
gation £54,709 gross or £45,307 net, on forest pro- 
ducts research £38,841 net, on water pollution re- 
search £9,134 gross or £5,421 net and on the Geo- 
logical Survey and Museum, £71,472 net. Granta to 
research associations, etc., amounted to £148,282, 
as against £120,510 in 1986-37 and £108,951 in 
1935-36, and the report notes the formation of a 
new research association, the British Coal Utiliza- 
tion Research Association, bringing the number of 
such associations to twenty-three. 

The report refers to the dissolution of the 
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Radium Beam Therapy Research Board, but the 
investigation for which it was responsible will be 
continued under the general control of the Com- 
mittee of the Privy Council for Medical Research, 
and the Department will continue to keep in touch 
with the physical investigations included in the 

programme of research. The Welding 


general 
- Panel of the Steel Structures Research Committee 


has also been discharged during the year upon the 
completion of some outatanding work, as well as 
the Standing Conference on Timber Utilization. 


Foop . 

A large part of the report of the Advisory Counoil 
is devoted to a review of progress in food investi- 
gation in recent years. The food investigation 
organization of the Department has now completed 
twenty years of work, and under present conditions 
the work that was begun in the face of a serious 
shortage of food has lost nothing of the national 
importance which was attached to it in 1937. 
Indeed, questions of storage no lees than of trans- 
port of food are now regarded as an essential, if 
not a decisive, element in a national policy of 
defence, and the importanoe of this phase of the 
Department’s work to the whole community need 
not be further streased. From the start, this work 
has been concerned to avoid loss and wastage, 
during handling and storage, in the supply of 
foodstuffs and to ensure that this supply is made 
available in the best condition. Throughout the 
period, the need of the consumer has been the 
governing consideration, and the Food Investiga- 
tion Board has found solutions for all three of the 
great problems which confronted it at the start. 

The problem of the preservation of fruit, much 
of which responds badly to ordinary cold storage, 
has been solved by the development of ‘gas- 
storage’, a new method in which the ventilation of 
cooled stores is adjusted so that their atmosphere 
contains just the right amount of carbon dioxide. 
Ten years ago there were no gas-stores. To-day 
they provide three million oubio feet of storage, 
and this is only a beginning. Again, up to 1933, 
Australia and New Zealand still had to send their 
beef to Great Britain in the frozen state, when 
it is not a satisfactory product. Now it has been 
shown that chilled beef can be preserved for long 
periods in special chambers enriched with carbon 
dioxide, and in 1937 Australia and New Zealand 
sent us some three quarters of a million hundred- 
weight of chilled beef carried in this way. 
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The third problem, that of handling and pre- 
serving fish, which is highly perishable, and as 
ordinarily handled and stowed cannot be kept 
really fresh for more than ten to twelve days, has 
also been solved by the development at the Torry 
Research Station of brine freezing and cold storage 
at a low temperature. By the new methods 
lemon soles have been stored for two years and 
were in exoellent condition at the end of that 
period. Success in these fields has been achieved, 
as the Advisory Council’s report insists, by building 
up, however slowly, s science of the storage and 
transport’ of food, and the achievements of the 
Department in regard to food investigation are a 
remarkable tribute to the service which science can 
render in everyday life. 

The present report refers to other work in 
progress, including investigations of the changes in 
' muscle post mortem, the rancidity of edible fats, 
the causes of rotting of eggs, the factors which 
affect the composition and structure of the fatty 
and muscular tissues of the pig and the quality 
of the bacon which depends upon them, the distri- 
bution of vitamin A in fish, the cold storage of 
herrings, the spoilage of haddook’in crushed ice 
and chemical indexes of freahness. The work on 
gas-storage has covered the storage of Cox’s 
Orange Pippin apples and English-grown William 
pears, and studies in the resistance of apples to 
fungal invasion have also been continued, as well 
as on the expermmental storage of brocooli, the 
freezing of vegetables for preservation, the thermal 
properties of butter, and on the relation between. 
the rate of formation of hydrogen swells in cans 
filled with various fruita and the rate of corrosion 
by acid of the steel base of the tin-plate used in 
their manufacture. The Advisory Couzcil has 
now further invited the Board to review the whole 
field of research into the processing of foodstuffs 
and to submit proposals for embracing under ite 
scientific supervision work in this field which is 
desirable in the national interest. 

A further special aspect of food research is 
stressed in the report of the Advisory Council— 
that of preventing the loas of stored foodstuffs by 
attack. The destruction of grain by weevil and 
other pests is estimated to cause a loss in Great 
Britain of £500,000 annually, a figure which might 
easily be exceeded if the problem is left unsolved 
while the plans for storing grain in the national 
defence policy are developed. The Department 
has now accepted the responsibility for a survey of 

- the infestation of grain and grain products in this 
country, covering all stages in the handling of the 
grain, from harvesting or arrival at the port to 
delivery to the consumer. A standing conference, 
representing all the industrial interests desiring to 
co-operate, has been established as a consultative 
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body, on which brewers, corn merchants, flour 

millers, railway companies, cattle food trades, - 
wharfingers, malteters, lightermen, farmers and 

port authorities are represented, and the work was 

commenced in May by the staff of the Stored 

Products Laboratory at the Imperial College of 

Science and Technology, London, under Prof. J. W. 

Munro. 

Besides the work of the Food Investigation 
Board, several of the research associations have 
made important contributions to our knowledge of 
foodstuffs and dietary problems. The Research 
Association of British Flour Millers, for example, 
has been responsible for important investigations 
into the nutritive value of bread which have 
emphasized the importance of bread and lard, or 
bread and butter in the dietary, and other work has 
been concerned with developing the instrument for 
measuring and recording graphically the baking 
quality of flour and the conditioning of wheat 
prior to milling 

Investigations carried out by the Research 
Association for the Cocoa, Chocolate, Sugar Con- 
feotionery and Jam Trades, on the properties of 
different white sugars used for certain confectionery 
processes, have indicated that the differences in 
behaviour were due to differences in minute quan- 
tities of impurities in the sugars. This discovery 
has led to new operating methods and also sub- 
stantial savings of sugar, and further investigations 
of the same type have shown that complaints by 
employees that oertain brands of sugar were 
unsatisfactory for e specific purpose were justified. 
Other investigations of the Association have 
advanoed our knowledge of the properties of pectin 
compounds and afforded a new explanation of the 
phenomena of jelly formation. The Food Manu- 
facturers’ Research Association has obtained ım- 
portant results in bacteriological investigations on 
the curing of bacon and hams, as well as on the 
canning of meat and on the corrosion and perfora- 
tion of the vans and the methods of lacquering the 
cans to prevent corrosion. 


LIGHT INDUSTRIES 


Other research associations are making equally 
important contributions in the field of clothing. 
The Boot, Shoe and Alied Trades’ Research 
Association, continuing its work on occupational 
footwear, has made good progress in research to 
discover the best styles of footwear for various 
kinds of employment, and other investigations 
commenced during the year deal with the influence 
of heel height upon poise. The results obtained in 
this intrusion on the thorny problem of the effeot 
of high-heeled shoes on health suggested that the 
best height is governed by a woman’s occupation 
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and the customary poiss which her occupation may 
impose. 
The Wool Industries Research Association has 
continued its investigation on shrinkage-resistant 
wool, including an entirely new type of reaction, 
which consists in the use of proteolytic enzymes of 
the type of papain whose activity can be controlled 
chemically and which appear to have specific 
action on certain regions of the wool fibre. Other 
work has been concerned with the rubberization 
process, the measurement of shrinkage in fabrics 
due to milling and laundering, and the fastness of 


dyed materials to washing. The Linen Industry~ 


Research Association has continued its work in 
relating yarn and fabric properties, and on degra- 
dation and fading of fabrics used for casements 
and awnings; it is now possible to select vat 
dyes which decrease the chanoes of premature 
deterioration. Similarly the British Launderera 
Research Association’s investigations have thrown 
much light on the mechanics of the first part of 
the washing process, and its bacteriological investi- 
gations have shown that goods washed and 
finished in the laundry are much more nearly 
sterile than goods washed and dried in the 
home. 

The British Leather Manufacturers’ Research 
Association has continued ita investigations on the 
chemical basis of the finishing process, and an 
X-ray plant has been installed for studying the 
effect of the various tanning on the 
internal structure of the fibres. The physical 
and microscopical characteristics of chrome calf 
and of glacé kid have been examined with the 
object of obtaining better quality leather for boot 
and shoe uppers. The Research Association of 
British Rubber Manufacturers has devised a method 
by which the ordinary dry raw rubber of commerce 
can be reduced to a fine granular condition by a 
simple process requiring no special machinery 
beyond that ordinarily used in rubber manufacture, 
. while its investigations on ebonite have aimed at 
obtaining a material better suited to modern 
needs. 

The Printing and Allied Trades Research Associa- 
tion has now passed a year in its new laboratories, 
and has completed an investigation into the causes 
of the tarnishing of bronze printing used in the 
decoration of goods for confectionery and cigarette 
wrappers, which has traced the tarnishing to 
minute quantities of compounds containing sulphur 
in the paper, ink or adhesives used. A method of 
determining these small quantities of sulphur has 
been devised which enables the materials to be 
tested as to their suitability. The Research Associa- 
tion of British Paint, Colour and Varnish Manu- 
facturere has completed investigations on the 
surface characteristics of pigment particles and 
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their physical form in relation to their behaviour 
in paint, as well as on the role of oxygen in the 
formation of films by drying oils and varnishes. 


HEAVY INDUSTRIES 

It is impossible in the space at our disposal to 
refer to the work of all the research associations 
even, but three more examples.can be given to 
illustrate how their activities contribute to almost 
every side of the amenities no lees than of the 
necessities of society. The Electrical and Allied 
Industries Research Association has-been giving 
attention to problems arising in making electricity 
supply more readily available to farms and in its 
more efficient application to agriculture and horti- 
culture, as well as to the prevention of interferenve 
with broadossting, the study of surge phenomena 
with the view of minimizing damage and incon- 
venience due to lightning, and the design of flame- 
ares mining switchgear. The British Non-Ferrous 
Metals Research Association has investigated the 
behaviour of copper pipes and galvanized tanks in 
the domestio water system, while the work of the 
Cast Iron Research Association has led to the 
development of cast iron with a tensile strength of 
more than sixty tons per square inch, although o 
few years ago a strength of more than about 
twelve tons per square inch could not be obtained. 


FUEL 


Investigations carried out by the Automobile 
Research Committee on the factors which affect 
the starting of automobile engines in the oold have 
shown that by an apparently minor modification 
in engine design the power of the engine to over- 
come its own internal friction oan, under certain 
conditions, be doubled. Further investigations 
under this Committee have dealt with the tendency 
of piston rings to stick in their grooves, due to the 
formation of gum in the lubricating oil under the 
high-temperature conditions, and a comparatively 
simple test has been developed for measuring the 
gum-forming propensities of lubricants. Besides 
its chemical and physical survey of the national 
coal resources, the Fuel Research Board has dealt 
with the preparation of coal for the market and 
has continued its work on the hydrogenation of 
coal and tars to oils and motor-spirits and on the 
synthesis of hydrocarbons and the production of 
lubricating oils. 

NATIONAL PHYSICAL LABORATORY 

Turning now to the activities of the National 
Physical Laboratory, special stress is laid on the 


work carried out in regard to the testing of the 
electrical switch gear. The development of the 
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grid has entailed transmission of large amounts of 
power at high voltages and has called for much 
patient research into means for its control. An 
important problem is the provision of switchgear 
designed to ensure the safety of operators and to 
protect electrical equipment against accident. No 
publio station is available for examining the 
behaviour of new designs and circuits reproducing 
serious conditions of overload which sometimes 
occur in service. 

While the Department was considering the 
possibility of erecting such a station, a proposal 
for co-operation was mado by the association of 
manufacturers owning the existing stations. It 
offered to open ita stations to testa for any British 
manufacturer, with a guarantees that testing-time 
would be available at the stations as a whole 
equivalent to the full time of a Government 
station of the type contemplated. Moreover, it 
agreed to accept a measure of- supervision of the 
testa by the Department which would make 
possible the issue of a National Physical Laboratory 
certificate for switchgear which passed agreed 
standards of performance. Such standards have 
already been drawn up by the British Standards 
Institution to oover circuit breakers of medium 
and high capacity. The negotiations neceasary to 
accept this offer have been completed and the 
National Physical Laboratory is now prepared to 
accept orders for testing electrical switchgear de- 
signed to operate at voltages between 3,300 and 
11,000 volts and up to capacities not exceeding 
250,000 kva. for compliance with the provisions 
laid down in the appropriate British Standards 
specification. - 

Much important work has also been carried out 
at the Laboratory on the reduction of noise, includ- 
ing an investigation into the noise of motor-horns, 
while investigations are in progress for the Insti- 
tution of Automobile Engineers on the silencing of 
motor-cycles and the reduction of drumming in 
motor-car panels, as well as on the lessening of 
noise in tube trains. Other work has been carried 
out in association with the Building Research 
Station on the transmission of sound through walls, 
floors and building materials, while in another 
department problems of illumination involving 
street lighting and the effect of illumination by the 
headlights of a motor-car under both dry and wet 
conditions have been investigated. An interesting 
side investigation has been that of the possibility 
of controlling the movement of eels in water by 
electrical fields, undertaken by the Laboratory at 
the request of the Ministry of Finance for Northern 
Ireland, instigated by the necessity of devising 
some alternative form of fishing owing to the 
obstruction to the discharge of water by an existing 
eel weir in a large drainage scheme on the lower 
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Bann River. In this investigation the possibility 
of diverting eels electrically on a small scale 
appears to have been established. 


BUILDING AND RoAD RESEARCH 

The Building Research Board, with its research 
station at Watford, has continued ita work on the 
efficiency of buildings from the point of view of 
the user, and has been associated with the investi- 
gation on the strength of existing road bridges 
being undertaken for the Ministry of Trarsport. 

The Road Research Board has continued ita 
studies on the problem of skidding and on bitu- 
minous surfacings, in which the behaviour of the 
surfacings on a publio highway is being compared 
directly with their behaviour on one of the road 
machines at the laboratory. It has also been 
associated with the Timber Development Associa- 
tion in investigations of the properties of wood 
block paving. A special investigation is being 
carried out for the British Rubber Producers 
Research Association on the effect of incorporating 
chlormated rubber with tar. ` 


MISCELLANEOUS 

The Forest Products Research Board has been 
responsible for investigations ranging over the fire 
resistance of timber, the control of the death watch 
beetle or the lyctus powder post beetle, glues and 
adhesives and the chemistry of wood. The 
Water Pollution Research Board has oovered 
the base ex © process of water softening, 
the exchange properties of synthetic resins, 
the contamination of water by lead and the 
problems arising in the treatment and disposal 
of dairy waste water. Attention has also been 
given to the physical, chemical and biological 
changes which oocur in the purification of domestic 
sewage by the active sludge process, while under 
the Chemical Research Board investigations have 
ranged over the preparation of new chemotherapeu- 
tic producta; the ovaluation of antiseptics, the 
tendering of tarred cordage, immersed corrosion 
and chemical reactions at high preasure. The cause 
of persistent contamination of beer by a sulphurous 
odour has also been investigated and the trouble 
removed. ‘The variety of bacteria which are 
responsible for the trouble has been isolated, and 
the infection has been traced to the cellar floors 
of the brewery. 

The Radio Research Board has completed its 
studies of the ionosphere and of the propagation of 
waves along the ground and through the atmo- 
sphere, which have become of direct practical 
importance with the increased use of ultra-short 
rays for communication purposes. Other work has 
dealt with problems of direction finding. 
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The Department has also been responsible for 
illumination research, including the daylight prob- 
lems involved in illumination conditions in deep 
rooms and the standardization of lampe and 
fittings. Lubrication research carried out by the 
Department has included measurements -of statio 
friction, as well as work with the four-ball high- 
pressure testing apparatus and on the physical pro- 
perties of surfaces. Atmospheric pollution, the de- 
tection of toxic gases in industry, the development 
of a respirator for use in dust-laden atmospheres, 
X-ray methods and measures conducive to greater 
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have all come within the orbit of the Depart- 
ment. 

The present report -gives a most impressive 
picture not only of the way in which the work 
of the Department of Scientific and Industrial 
Research serves’ almost every aspect of everyday: 
life no less than the needs of industry, but also of 
the admirable way in which ite organization is 
adapted for oo-operative work on the many 
problems that are brought before it by industry 
or by national needs. 


in South Africa 


By Prof. R. S. Adamson and Prof. T. A. Stephenson, 
University of Cape Town 


G NCE 1932, an ecological survey of the South 

African ooast has been in progress, carried 
out from the Departments of Botany and Zoology 
of the University of Cape Town. The survey is 
necessarily expensive, since it extends from 
Durban in the east to Port Nolloth in the west, 
covering a coastline between one and two thousand 
miles in length, parte of which are almost inac- 
oessible. The expenses were defrayed, in the early 
stages, by the University of Oape Town and the 
South African Research Grant Board, with some 
private contributions; and assistance has also 
been received from the Royal Society of London. 
At the present time, expenses are being met from 
a generous grant made to the University by the 
Carnegie Corporation of New York. 

The survey has been carried out by more than 
a dozen persons, but the principal contributions 
have been made by T. A. and Anne Stephenson, 
E. J. Eyre, G. F. Papenfuss and K. M. F. Bright. 
At present, thanks to the Carnegie grant, the 
survey employs three salaried research agsistanta 
and has been able to purchase a Chevrolet van for 
fleld-work. i 

The ecological resulta of the survey, up to the 
present, are being published in three periodicals. 
Aoctounts of specific areas on the coast have ap- 
peared during 1937-38 in the Transactions of the 
Royal Soctety of South Africa (24 and 25) and in 
the Annals of the Natal Museum (9). The first 
part of a general acoount of the results, as they 
affect the whole coast, is being published in the 
Journal of the Linnean Society of London (40). In 
addition to these papers by field-workera on the 
survey, systematic accounts have been published 
by specialists to whom collections, made in the 
course of the field-work, have been sent for 
identification. Altogether the survey has so far 


been responsible for the appearance of thirty-two 
papers, references to which will be found in the 
publications just mentioned. 

Material collected during the survey and be- 
longing to oertain animal groups is identified by 
specialists on the staffs of the South African and 
Natal Museums, and many of the alge are identified 
by Dr. Papenfuss, who is engaged upon a revision 
of the whole of the South African alge; but the 
greater part of the material has to be sent to 

at various European or American 
centres, notably the British Museum. Throughout 
the survey, steady support has been received from 
this circle of systematic workers, invaluable 
assistance without which the continuation of the 
investigation would have been impossible. Sinoere 
thanks are offered not only to these systematista, 
but also to those who have assisted the survey by 
publishing results, and particularly to Dr. R. F. 
Lawrence of the Natal Museum. Duplicates of all 
collected material are retained at the University 
of Cape Town for future reference. 

The survey has hitherto been confined to a 
study of the rooky parts of the intertidal belt. 
The soope and aims of the investigation are 
detailed in the first paper: of the series mentioned 
above, but briefly it may be said to consist of 
three parts: (1) a general study of eight districts 
situated at intervals along the coast, from Port 
Nolloth in the west to Durban in the east; (2) a 
further study, at as many stations as possible, 
between the eight already mentioned ; this section 
of the work to deal mainly with a selection of 
common organisms which have been shown by 
the eight primary surveys to be of particular 
importance; and (3) a series of experimental 
studies designed to explain the observed distn- 
bution in the field of ecologically important 
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organisms, in terms of their reactions to carefully 
controlled conditions in the laboratory ; special 
attention being paid to temperature. 

The reason why a survey of this nature is of 
particular interest in South Africa is found in the 
local arrangement of oceanic currents. The coast 
of Natal is markedly influenced by the southward- 
flowing warm Mozambique-Agulhas current, which 
renders the inshore water sub-tropical in tem- 
perature, although Durban is far south of the 
Tropico of Capricorn. The inshore water along the 
west coast of the Union, on the other hand, is 
almost sub-antaroctic in temperature (particularly 
in ite northern part), as the result of an upwelling 
of antarotio intermediate water. The tropical 
regions of the coast are therefore, as it were, dis- 
placed southward on the east coast and northward 
on the west. The south coast (Cape Point to Cape 
Padrone) is a region where the inshore water is of 
an intermediate average temperature, the influence 
of neither the coldest nor the warmest water of the 
other coasts being paramount. The situation is 
particularly interesting in the vicinity of the Cape 
Peninsula, on which Cape Town is situated, sinoe 
here a narrow tongue of land, on the average 
about five miles wide, separates water-masses which, 
in summer, may differ from each other in tem- 
perature by as much as 8° O. The arrangement of 
currents is in fact more complex than this para- 
graph would suggest, but cannot be described in 
detail in an article of this nature. 

The results of the initial phase of the survey 
show olearly that the South African intertidal belt 
has three principal populations of animals and 
alges, distributed in acoordance with the arrange- 
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ment of currents described, and apparently con- 
trolled primarily by temperature. . In Natal, the 
population consists partly of ‘Cape’ species, but a 
high percentage of the biota belongs to the great 
tropical Indo-West-Pacific group, and includes 
reef corals and many species which characteristic- 
ally inhabit coral reefs. On the south coast (and 
indeed on the southern part of the east coast also), 
the bulk of the conspicuous tropical species has 
disappeared, and the population is a typical 
‘South African’ one, with many endemic species. 
In the cold water of the west coast a third popula- 
tion holds the field. It should be understood that 
although these three series of organiams are 
undoubtedly distinct, if regarded as wholes, there 
is much overlapping, and although each group 
includes species which are confined to, and extend 
little beyond, their own optimal area, other species 
are common to two, or even all three, of the main 
geographical regions. 

Although the survey has hitherto been primarily 
concerned with soogeographical considerations, 
several specific side-lines have been followed up, 
and these include detailed studies of the bionomics 
of the South African Patellidm*, and of the inter- 
tidal snail-like gastropods’, together with investi- 
gations of the oxygen conditions in rock-pools 
and of the recolonization of denuded intertidal 
areas*. 


1 Trens. Roy. Soo. S. Afnes, M, 842-4). 
* Stephenson, T. A , Proc. Liam Soe, Lend., 148, 74 (1036). 
’ N. A. H., Ni T. À, 
eal Hus, 9, 
separ A Pond: A, and Eyre, J., J. Exp. Biol., Ú, 102 
* Bokenham, N. A. H., and Stephenson, T. A., Amm, Natal Hus., 
9, 47 (1088). 


Epicentres of Earthquakes, 1913-1932 * 
By Ethel F. Bellamy, University Observatory, Oxford 


ne Seismological Committee of the British 
Association has since 1911 made itself re- 
sponsible, in a greater or less measure, for collating 
the records of earthquakes made by seismological 
stations all over the world. The work of computing 
the epicentres was first undertaken by Prof. John 
Milne at Shide, and on his death was taken over 
by Prof. H. H. Turner, who gave the International 
Seismological Summaryt (formerly the Bulletin of the 
B.A. Seismological Committee) the form it now bears. 


* Based on a communication at the Cambridge mestmg of the 
Britash Association. 
Umon for 


In Assocation, the Britash 
and the Univermty Observatory, Oxford. 


Such determination of epicentres, based on least 
squares solutions of the recorded times of arrival 
of P waves at the various stations, now covers 
both accurately and completely all the medium 
and large earthquakes recorded in the period 
1913-1932 inclusive. It is the purpose of the present 
note to direct attention to the geographical distribu- 
tion of these epicentres. 

During this period, 7,940 shocks have been 
recorded, and these have originated in 2,865 
separate and distinct epicentres. The positions 
of these epicentres are plotted in Fig. 1, an equal 
area projection centred on longitude zero, latitude 
zero. Attention may be directed to the density 
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POSITIONS OF 2,865 APIONNTREBS AS DETERMINED IN THA INTERNATIONAL BNIRMOLOGIOAL SUMMABY, 
1918-1082, Dracusiva. (Map reproduced by permission of Mesers. Stanford, Ltd.) 
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DIETEIBUTION OF 850 DAmP-FOOUS AND 30 SHALLOW-FOOUB BPICENTARS (1913-83). 
On the ori drawing the depth of focus ıs indicated by the nature of the circle, half-filled and filled, depending 
upon the th, for deep foci, and with a central cross for shallow foci. Owmg to difficulties of reproduction these 
distinctions will scarcely be discernible ın the above figure. 


(Map reproduced by permismon of the American Museum of Natural History, New York.) 
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of epicentres in the Mediterranean zone, and along 
the east and west boundaries of the Pasifio. 
Interesting, too, is the line of epicentres in mid- 
Atlantio, which follows so accurately the contin- 
ental boundaries on either side, though whether 
this is due to a line of weakness or to a mere 
accident of distribution, the material available is 
still too small to settle. 

Particularly interesting among these epicentres 
are those, to which Prof. Turner -first directed 
attention!, where the focus ocours at depths 
greater or less than normal. In the period ocon- 
cerned, there have been found 350 deep-focus and 
30 shallow-focus epicentrea ; the positions of these 
are shown in Fig. 2, which is another equal area 
projection, centred on longitude 160° E. and 
latitude 20° N. It will be noted, as pointed out 
by Prof. Turnert, on the basis of much less com- 
plete material, that the deep-focus epicentres 
appear to define the “boundary of an oval region 
about 180° long., centred with fair accuracy on 
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the Equator, and enclosing a oonsiderable part 
of the Pacific Ocean, though its eastern boundary 
intrudes into 8. America’”’. 

Maps such as these, which are a by-product 
of the work of preparation of the Summary, are 
not only of interest in themselves, but also serve 
to emphasize the need for a more uniform distribu- 
tion of seismological stations. While approximately 
one third of the recorded earthquakes in the period 
under review occurred in the southern hemisphere, 
not one eighth of the existing five hundred seismo- 
logical stations are located in that hemisphere. It 
is clear that such a one-sided distribution of 
stations cannot fail to affect the distribution of 
recorded epicentres, and it is greatly to be desired 
that new stations, with the accurate timing now 
made possible by the wireless broadcast of time 
signals, should be established in South America 
and South Africa. 


1 Geophys. Supp. Mon. Not. Roy. Ast. Soc., 1, 1 (1082), 
* Inter. Seis Sum., 1927, 1, 108 (1930). 


Obituary Notices 


Dr. L. H. Dudley Buxton 


Y the death of Dr. L. H. Dudley Buxton, which 

took place at Oxford on March 5, at the early 

age of forty-nine years, the University of Oxford, 

Exeter College, and the study of anthropology alike 
suffer great loes. 

Leonard Halford Dudley Buxton, the son of Dr. 
Dudley Wilmot Buxton, a well-known London 
medical man, was educated at Radley College. where 
he was senior scholar, and at Exeter College, Oxford, 
which he entered with an open classical scholarahip 
in 1908. In addition to Honour Moderations and 
Literas Humansares, he read for the diploma m 
anthropology, which he gained with distinction. 
Being more attracted by his scientific than his literary 
and philosophical studies, Buxton’s interests turned 
to anthropology, and more especially, under the 
influence of the late Arthur Thomson, then professor 
of anatomy, to the study of physical anthropology. 
After a period of field work in the Sudan, he accepted 
a demonstratorship in physical anthropology in his 
University. Shortly afterwards the outbreak of War 
interrupted his work, and for four years he served 
in France in the Cameron Highlanders and in 
Intelligence—the latter a duty for which his facility 
in languages peculiarly fitted him. At the close of 
the War he returned to Oxford to carry on his work 
as demonstrator in the anatomical department of the 
University Museum, performing & highly useful 
service in arranging, classifying and cataloguing the 
osteological material, much of it, in some instances 
almost or quite forgotten, of no little value and 
interest in the annals of physical anthropology. 


Not long after his return to Oxford, Buxton was 
awarded the Albert Kahn travellmg fellowship, with 
which he travelled for a year m the United States, 
India and China, staying for some little time in the 
last-named country in order to travel inland. The 
opportunity thus afforded him of obtaining a first-hand 
acquaintance with a people still living in a condition 
of relatively primitive nomadism was one which his 
quick powers of perception could readily turn to 
account in its bearing on general theories of cultural 
development. How deeply he had been influenced 
by his contacts in China is apparent in the books, 
more especially the second, which he wrote on his 
return, ‘The Eastern Road” and “Primitive Labour”, 
both published in 1924. In a further publication, 
“The Peoples of Asia” (1925), also, the quickness of 
his perception in marking racial character, and 
aptitude m ethnological analysis are readily to be 
noted. 

This power of analysis was not confined to investiga- 
tion of living peoples. Buxton had already excavated 
prehistoric osteological material on Cretan sites, and 
a visit to Mesopotamia, as well as the examination 
of the material which came from the excavations at 
Kish and elsewhere, led to an account of the basic 
types of the early peoples of the region, which 1s 
perhaps, ın the technical sense, Buxton’s best piece 
of work. No lees valuable in a different context was 
the survey, anthropological in the broadest sense, 
which Buxton initiated of the peoples of the remoter 
districta of Oxfordshire, in which folk-lore, socal 
history and custom, and anthropometric observation 
combined to produce studies of lasting interest. 
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In recognition of his discovery among family papers 
of tke lost correspondence of Descartes with Huygens 
Buxton was awarded the Légion d'Honneur. 

In due course, Buxton was elected to a fellowship 
on the foundation of his College, of which later he 
became bursar. The business ability which he showed 
revealed capacities of which the University also 
readily took advantage. In’ carrying out these duties, 
his succeas was at least in some measure duo to a 
geniality which had won him the affection of his 
pupils, his colleagues and his contemporaries. > 


Mr. Howard Carter 


Ir is with regret that we have to record the death, 
on March 2, of Mr. Howard Carter, the painter and 
archssologist, whose name will always be remembered 
as the discoverer of the tomb of Tutankhamen. 

Born at Swaffham in Norfolk in 1878, Oarter was 
the youngest son of Samuel Carter, the animal 
painter. Owing to delicate health he never went to a 
public school but as a lad worked at painting with 
his father. At the age of eighteen years he first went 
to Egypt as a draughtaman on the staff of the 
Archsological Survey of Egypt, then being carried 
out under the auspices of the Egypt Exploration 
Fund. His earliest line-drawings were published in 
the present writer's “El Bersheh I” (18938), and 
_ many of his water-colour drawings of the animals 

and birds figured in the tombs at Beni Hasan, and 
executed in 1892, are ced in colour in “Beni 
Hasan IV” (1900). In 1892 he was for three months 
assistant to Mr. (now Sir) Flinders Petrie in the 
excavations that were than being carried out at El 
Amarna, Lord Amherst of Hackney defraying all 
Carter’s ; 

In the autumn of 1893 Carter was again in Egypt, 
this time as dreughtaman to M. Navile at Deir el 
Bahari, and with Naville he worked for six years ; 
the greater number of the plates of the six folio 
. volumes of Naville’s “Deir el Bahari” (1895-1903) 
were printed from Carter’s drawings. In 1900 he was 
appointed inspector-general of the monuments of 
Upper Egypt under the Egyptian Government and 
during the four years that he held this post he did 
much restoration work in the temples of Western 
~- Thebes, Edfu, and Kom Ombo. In the Valley of the 
Tombe of the Kings he installed electric light in six 
of the more important tambs, and the electric light 
installation in the Temple at Abu Simbel in Nubia 
was also carried out by him. 

In January 1902, at Carter’s instigation, Theo- 
dore M. Davis, an American, undertook “to finance 
a systematic exploration of the Valley of the Tombs 
of the Kings at Thebes for the benefit of the Services 
des Antiquités, and this work was entrusted to 
Carter. Among the discoveries he then made were 
the royal tombs of Tuthméais IV (Carter-Newberry, 
“The Tomb of Thoutmésis IV”, 1904), and Hat 
ahepsût (Naville-Carter, ‘“The Tomb of Hatshopaitu”’, 
1906). When Lord Carnarvon began excavating at 
Thebes in 1908, Carter, at the express desire of Sir 
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Gaston Maspero, then director-general of the Service 
des Antiquités, was appointed to supervise the 
excavations and record all ‘finds’. After five years 
work, there appeared the handsome volume “Five 
Years Explorations at Thebes” by Carnarvon, Carter 
and others. In 1914 Carter by a lucky chance 
found the long-sought-for tomb of Amenhotep I (J. 
Egyptian Archowology, 3, 147; 1916), and soon after- 
wards he located a tomb of Princess Hatshepsit, 
which the Arabe had recently found and plundered 
(ibid., 4, 107; 1917). 

At the conclusion of the Great War, Carter per- 
suaded Carnarvon to let him once again explore in 
the Valley of the Tombs of the Kings, and in 1922 
he was rewarded by the discovery of the tomb of 
Tutankhamen with its extraordinary wealth of jewels 
and tomb furniture. Carter at once realized that only 
with the help of a large staff of expert workers could 
he attempt to clear the tomb of all the treasures it 
contained. Fortunately, this problem was quickly 
solved through the generosity of the Egyptian 
Expedition of the Metropolitan Museum of Art, New 
York. In answer to Oarter’s appeal, Mr. A. M. 
Lythgoe, the curator of the Egyptian Department of 
the Museum, placed at his disposal Mr. A. C. Mace, 
one of the associate curators, Mr. Harry Burton, 
their expert photographio recorder, and Messrs. Hall 
and Hauser, draughtamen to their expedition. At 
the same time, Mr. Lucas, director of the Chemical 
Department of the Egyptian Government, offered his 
aid, and all were soon at work. During the years 
that followed other workers were enrolled, includmg 
Dr. Alexander Soott and Dr. Derry. Altogether it 
took ten years to record the contents of the tomb 
and to preserve the objects so that they might be 
safely packed for transport to the National Museum 
at Cairo. Oarter and his staff published three popular 
volumes on the tomb and its contents between 1923 
and 1933; but much remains still to be published 
and this it is hoped will soon be done by the Cairo 
Museum authorities. Only a few weeks ago Prof. 
Georg Steindorff published, in the Annales des Services 
des Antiquités de l Égypte, 38, 641-667), a full account 
of the pamtings on the walls of the tom. 

Pero E. Nawsaeey. 


Mr. E. R. Bolton 


Epward Rromards Borron, who died on February 
10, was born in Dublin in 1878, and was the only son of 
J. A. Bolton of Blackrock, Co. Dublin, of long Irish 
ancestry. He was at school at Bedford (Elstow) and 
studied chemistry at King’s College, London, and in 
Fresanius’s laboratory, ‘Wiesbaden. On his return 
to England he was engaged for a short period in 
heavy chemical industry in Newcastle and in 1902 
became chemist to the East India Products Oil Mills, 
Hammersmith, later Loders and Nucoline, Ltd. At 
these mills, Bolton carried out the first caustic 
refining of coco-nut oil m Great Britain. He became 
a director of the firm, having in the meantime started 
in analytical and consulting practice in Hammer- 
smith. 
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Bolton quickly established a commanding position 
as analyst, consultant and technical adviser in the oul 
and fat and many food industries. In 1920, Technical 
Research Works Ltd. was founded, with premises 
in Milner Street, Sloane Square, Bolton being manag- 
ing director, and transferring his analytical and 
consulting practice to the same address. 1920 is 
notable, too, m that it is the date of Bolton’s patent 
for the continuous hydrogenation of unsaturated oils, 
fata and the like. 

Much original work came from Bolton’s fertile 
mind and clever hands: it was published mostly in 
the Analyst, from the year 1910, his last two papers 
(with K. A. Williams) being in 1988, both dealing 
with whale oil: his aptitude in deviaing apparatus 
and instruments is exemplified in the Bolton and 
Whlliams colorimeter. He also served on a number of 
research committees, particularly on analytical 
methods ; at the time of his death he had just begun 
work with the “S.P.A.” Sub-Committee on the 
determination of unpolymerisable matter in oils. 
Outstanding among his publications, there 
m 1911 his book “Fatty Foods” (Bolton and Revis) 
a second edition of which, with the title “Oils, Fata 
and Fatty Foods” (Bolton) came im 1928. 

Bolton was a well-known member of many societies ; 
particular mention should be made of his services to 
the Society of Public Analysts and Other Analytical 
Chemista, of which he was honorary secretary from 
1915 until 1925 and president during 1926-1927. 
For a period he was honorary treasurer of the 
Federal Council for Chemistry, and later was a mem- 
ber of the British Council for Chemistry of the Royal 
Society, a member of the delegacy of King’s 
College, London, and a Royal Institution Visitor. 

Seemingly in the fall vigour of life, Bolton died, 
suddenly, after an illneas from which he was thought 
to be recovering, leaving a widow and a host of friends 
to lament his loss. He was a remarkable and much- 
loved man, held in universal regard and affection 
alike by his staff, his colleagues and & wide circle of 
professional and business friends. His death is a 
serious loes to the profession of chemistry; yet 
throughout his lifé he did much to mmimize this 
loss, for generosity in giving to others the fruits of 
his own gifted mind and of his wide experience was 
a notable characteristic of his ever-generous nature. 

E. Hows. 


Prof. C. C. Okeli 


Pror. CHARLES CYRIL OKELI, who died on Feb- 
ruary 9, was educated at Douglas Grammar School, 
St. John’s College, Cambridge, and St. Bar- 
tholomew’s Hospital, and distinguished himself as 
a student. He became medically qualified during 
the Great Wer and served in the RAM.C. as 
lieutenant and captain in France, Palestine and 
Egypt, and was awarded the Military Cross when a 
regimental medical officer. Soon after the War he 
became bacteriologist to the Welloome Physiological 
Research Laboratories at Beckenham, and left that 
institution to become professor of bacteriology at 
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University College Hospital Medical School, London. 
He was for some time assistant editor of the Journal 
of Pathology and Bacteriology and at the time of his 
death was editor of the Journal of Hygiene. 

Okell’s active scientific life began at Beckenham. 
He was goon engaged in what has since become one of 
the main labours of the laboratory—the investigation 
of the problem of human immunisation against 
drphtberia. He oollaborated with Glenny in an 
important paper on the meaning of the Ramor 
flocculation test for diphtheria antitoxin. This was 
followed by a large volume of work on the problem 
of immunization against scarlet fever and a number 
of papers on the hssrholytic streptococcus and its toxin. 
He was also concerned in a comprehensive examina- 
tion of the sugar reactions of the diphtheria bacillus 
and the development of an intracutaneous test for 
the virulence of diphtheria bacilli which made the 
routine testing of virulence much cheaper and more 
practical. He also published papers on the standard- 
ization of dysentery antitoxin, scarlet fever antitoxin 
and tuberculin, and. was among the first to realize 
the importance of the application of statistical ` 
methods to biological assay. 

Okel was part author of a paper which was perhaps 
the first to establish with statistical rigour the fact 
that ‘B.C.G.’ had some immunizing power against 
virulent tubercle bacilli. One of his last efforts at 
Beckenham was his attempt with Hindle to establish 
the possibility of vaccination against yellow fever, 
an exciting and dangerous piece of work, which he 

in the same spirit of detachment which 
chanoterieed all his efforts. 

On his appointment to the chair at University 
College Hospital Medical School, Okell delivered the 
Milroy Lectures in 1932, in which he summarized 
the fruit of his labours for many years on the 
hemolytic streptococcus. He also made the dis- 
covery that simple operations such as tooth extrac- 
tions are followed in a large number of cases by the 
appearance of streptococci in the blood of the 
patients, a most important observation which le 
would have followed up but for the rapid onset of the 
ailment which led to his retirement to Cambridge. 

All Okell’s work was done im collaboration with 
others. He loved the company of his fellows both in 
work and in leisure. He did not like working alone, 
and always discussed what he was doing with all 
and sundry. He was a great conversationalist, and 
was always worth listening to, not only when talking 
of hia special subject, but also when ranging at large 
over literature, art and ethics. In none of the work 
in which he collaborated was his contribution the 
least important factor and he was generally the 
moving spirit. His work was never far removed from 
practical application. Interested though he was in 
fundamental problems, it could be seen that the 
motive of his work was primarily the benefit of the 
giok, particularly in the prevention of disease. 

Okell was universally popular, and the gradual 
restriction of the fleld of his labours by his illness 
was a grief to all of his friends. He leaves a memory 
of care for others and single-hearted devotion to 
medicine which will endure. J. W. Travan. 
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` News and Views 


New Fellows of the Royal Society 


At the meeting of the Royal Society, held on March 
16, the following were elected fellows of the Society : 


G. B. Apart, assistant director of research in 
physiology, Cambridge, distinguished for his re- 
searches on the physical chemistry of proteins, 
particularly in connexion with hæmoglobin. 

C. H. ANDREwES, pathologist, National Institute 
for Medical Research, distinguished for his work on 
filtrable viruses and the bacteriophage, particularly 
in relation to the neutralization of viruses by antisera, 
and his studies on filtrable tumours. 

M. Born, Tait profeasor of natural philosophy, 
University of Edinburgh, distinguished for his work 
in many branches of mathematical physica, and 
particularly for his contributions to quantum theory 
aod ita applications to physics and chemical 
physica. 

A. J. BRADLEY, assistant director of research in 
crystallography, Oavendish Laboratory, Cambridge, 
distinguished for his methods of applying X-ray 
crystallography to elucidate the structure of metals, 
and particularly the gamma phase and order and 
disorder in alloys. 

D. Bsunt, professor of meteorology, Imperial 
College, London, distinguished for his contributions 
to analytical and dynamical meteorology, and par- 
ticularly to the theory of the transfer of heat in the 
atmosphere. 

F. A. E. Crew, Buchanan professor of animal 
genetics, Univermty of Edinburgh, distinguished for 
his work on sex reversal in frogs and birds and on 
the genetics of many animals, especially Drosophila 
and budgerigars. 

F. W. Epwarps, Department of Entomology, 
British Museum, distinguished for his extensive re- 
searches on the order Diptera and for his Studies on 
larval characters in relation to classification. 

B. M. Jonss, Mond professor of aeronautical 
engineering, Cambridge, distinguished for his re- 
searches in aeronautical science and for the elucida- 
tion of problems of design, such as the control at 
slow speeds and the determination of drag on full- 
scale structures. 


G. W. C. Karn, superintendent, Physica Depart- 
ment, National Physical Laboratory, distinguished 
for his pioneer work in X-ray measurementa and for 
his studies on acoustics and physical constants: has 
rendered valuable service to the Radium Protection 
Oommittee and the National Radium Commission. 


E. G. T. Lonxa, fellow of Trinity College, Oxford, 
distinguished for his researches upon the physiology 
of muscle movement and posture in mammals, and 
upon their control during the normal and abnormal 
functioning of central nervous mechanisma. 


E. J. MaskELL, lecturer in plant physiology, 
Cambridge, distinguished for his work in the realm 
of plant physiology, especially in relation to problems 
of translocation. 

I. Masson, vice-chancellor of the University of 
Sheffield, formerly professor of chemistry, University 
of Durham, distinguished for his researches in 
physical chemistry, particularly on the physical 
interaction of mixed gases and on new aspects of 
the chemistry of iodine. 

0. E. K. Meze, vice-president of the Eastman 
Kodak Company, Rochester, N.Y., distinguished for 
hia influence on the technology of photography, 
thereby assisting advance in many branches of 
science. 

M. H. A. Newman, lecturer in mathematica, 
Cambridge, distinguished for his contributions to 
pure mathematica, particularty in the fleld of topology 
and group theory. 

H. H. Reap, professor of geology, Imperial College, 
London, distinguished for original work especially in 
connexion with the tectonic and petrological problems 
of the igneous and metamorphic rocks of northern 
Scotland, 

8m R. G. STAPLEDON, professor of agricultural 
botany and director of the Welsh Plant Breeding 
Station, Aberystwyth, distinguished as the founder 
of the Welsh Plant Breeding Station where, with a 
team of workers, he has undertaken studies of 
far-reaching importance on the improvement of 
pastures. , 

H. M. TURNBULL, professor of morbid anatomy 
and directér of the Bernhard Baron Institute of 
Pathology, London Hospital, distinguished for his 
work on morbid histology, particularly in relation to 
vascular disease, encephalitis, toxic hepatitis, diseases 
of bone, and normal and abnormal hæmopoiesis. 

E. E. TUENEE, head of the Department of Organic 
Chemistry, Bedford College, London, distinguished 
for his contributions to the stereochemistry of organic 
compounds, especially in connexion with asymmetry 
in derivatives of diphenyl and with dissymmetry in 
the phenoxarsines. 

YV. B. WicaleswoRtTH, reader in medical entomo- 
logy, London School of Hygiene and Tropical 
Medicine, distinguished for his researches on insect 
physiology, especially in relation to digestion, 
tracheal respiration, excretion and possible endocrine 
secretion. 

E. J. Wui1ams, professor of physica, University of 
Wales, Aberystwyth, distinguished for his researches 
on the passage of electric particles through matter, 
and on individual collision processes, which have 
provided evidence for the existence of the heavy 
electron. 
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Dr. C. H. O'Donoghue 

Ds. C. H. O’DonocHuzE has been appointed to the 
chair of zoology in the University of Reading in 
succession to Prof. F. J. Cole (see NATURE of Maroh 
4, p. 868). After graduating with first-class honours 
in zoology and physiology from King’s College, 
London, he was appointed lecturer in zoology at 
University College. He obtained the D.Sc. degree in 
1912, was awarded a Beit Memorial Scholarship for 
research and spent arx months studying at Freiburg 
under Prof. F. Doflem. In 1918 he went to Canada 
as professor of zoology in the University of Manitoba, 
and in 1928 acted as director of the Marine Biological 
Station at Nanaimo, Vancouver Island. For two 
terms he was visiting professor at Stanford University, 
California. He was also appointed by the Canadian 
Government for two years as head of a scientific 
expedition to Jasper Park in the Rocky Mountains. 
As a member of the Research Committee of the 
Biological Board of Oanada, he helped to establish 
the Prince Rupert and Cultus Lake Stations. In 
1927 he returned to Great Britain at the mvitation 
of the late Prof. J. H. Ashworth, to become senior 
lecturer and later reader in zoology in the University 
of Edinburgh. In 1982 he was awarded the Neill 
Prize of the Royal Society of Edinburgh, and he was 
president of the Royal Physical Society of Edinburgh 
in 1933. His research covers a wide field, but is 
chiefly concerned with the taxonomy of the Bryozoa 
and Nudibranchia, and with vertebrate anatomy, 
physiology and embryology. 


Prof. M. Leclerc du Sablon 


CONGRATULATIONS are to be extended to Prof. 
Mathieu Leclerc du Sablon, who attains his eightieth 
birthday on March 25. Prof. Leclerc du Sablon is 
probably the last living member of the famous group 
of French botanists who at the end of the nineteenth 
century made very important contributions to the 
study of plant anatomy. From 1883 until 1890 he 
was working in Paris at the Eoole Normale Supérieure, 
and later at the Natural History Museum under Van 
Tiegheam, his father-in-law and teacher. During 
this period he produced a series of important papers 
on various subjects in some of which are facts now 
teught to every student of elementary botany. His 
studies on the dehiscence mechanisms of anthers im 
the flowering plants and of the sporangia in the 
Archegoniates are especially noteworthy ; he was the 
first to discover the mechanism of the annulus in the 
fern sporangium. Other important contributions 
were papers on the structure and physiology of 
tendrils, on the haustoria of parasitic flowering planta, 
on the development and comparative structure of 
the sporophytes of Liverworts, and on the develop- 
ment of the vascular system in young fern plants. 
In 1890 he was appointed professor of botany in the 
University of Toulouse, a post which he held for 
thirty years. His extensive knowledge of plants 
found expression in the “‘Cours de Botanique”, a 
large text-book written in collaboration with Gaston 
Bonnier, his brother-in-law and former colleague. 
The first part of this work appeared in 1001; but it 


NATURE 


MarcH 25, 1989, vor 143 


was not completed until 1938 when, after the death 
of Bonnier, the last part dealing with plant physiology 
was published. His activities have covered an ex- 
oeptionally wide field, and his influence on the develop- 
ment of botany, especially in France, has been very 
considerable. 


Archeological Studies in France 

Peor. H. V. Vao1s, profeasor in the Faculty of 
Medicine of the University of Toulouse, has been 
appointed professor of prehistoric anthropology in 
the Institut de Paléontologie humaine of the Uni- 
versity of Paris. Prof. Vallois, who has long been 
recognized as standing in the front rank of authorities 
in France on human palwontology, has been in charge 
of the anthropological laboratory for practical 
studies of the Ecole des Hautes Etudes in Paris since 
1987, and is senior editor of the periodical L’ Anthro- 
pologis. He took up his duties at the-Institut at the 
beginning of the current semester, and is delivering a 
course of lectures on the general principles of human 
palsontology and the prehominids. A course of 
lectures on prehistoric ethnography is also’ being 
delivered concurrently by the Abbé Breuil. A 
new department has been formed in the Ecole des 
Hautes Etudes for the study of geology with special 
reference to the origin of man. The first director of 
the department will be P. Teilhard de Chardin, who 
during his prolonged residence in the Far Kast has 
made numerous and important contributions to the 
study of the pelswontology and pre-history of China 
and south-eastern Asia. It will be remembered that 
the first discovery of palsolithic implements im 
Chins was due to Teilhard de Chardin, while his 
studies of the fossil fauna of Choukoutien is the basis 
for the dating of Peking man. He contributes to the 
current issue of L’ Anthropologie (48, 5-6; 1988) 
notes on the human palmontology of southern Asia, 
summarizing the resulta of his observations im 
Burma, Malaya, Java and Indo-China, when acoom- 
panying Dr. Hellmut de Terra on his recent geological 
and archsological survey in the Far East, supple- 
mentary to his investigations in India (see NATURE, 
143, 275% 1938). 


German Activities in Central Europe 

“DUBING the past fortnight, the State of Crecho- 
slovakia has been forcibly broken up and a large 
part absorbed into the “Great German Reich” as 
the ‘Protectorate of Bohemia and Moravia’. In 
the account of Cxechoslovakia’s contributions to 
science which appeared in Nature of November 26, 
1938, pp. 942-44, the hope was expressed that the 
scientific and cultural development of the Czechs 
would still be possible after their territory had been 
drastically curtailed by the Munich Agreement, and 
that they would continue to make contributions to 
the advancement of scientific knowledge and take a 
share in its application to the welfare of mankind. 
This hope was qualified by the anxiety then felt for 
those men of science and learning whom the im- 
poverished State might not be able to support, and 
it is gratifying to know that, until recently, indeed 
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until the very end, the educational authorities 
succeeded in maintaining practically all the important 
research institutions and cultural associations re- 
maining within the country. Scientific publications 
also continued to appear, and there was every reason 
to believe that the nation would, by hard labour, 
maintain its vigour and prosperity, and ita men of 
science would be able to continue to achieve dis- 
tinction and add to the sum of human knowledge 
by meritorious work in their respective flelds. It 
ig, perhape, too early to foresee the consequences of 
the latest events in Central Europe. The new Pro- 
tectorate is avowedly to have a measure of autonomy, 
though this is scarcely likely to go so far as to 
permit the free and open interchange of thought 
which has been banned in Germany for the past 
few yoars. 


Tuberculosis in Wales : 

Tx report is published of a Committee, consisting 
of Mr. Clement Davies and Dr. F. J. H. Coutts, 
appointed by Sir Kingsley Wood, when Minister of 
Health, in response to a request of the King Edward 
VIL Welsh National Memorial Association for an 
inquiry into the anti-tuberculosis service in Wales 
and Monmouthshire (London: H.M. Stationery 
Office. 4s. 6d. net). The problem of tuberculosis is 
relatively more serious in Wales than in England, 
for the mortality rate has not declined so rapidly as, 
and exceeds, that of England. Excessive mortality 
in Wales occurs among. young adulta aged fifteen to 
twenty-five years and in the age group twenty-five 
to forty-five. In contrast with England, the rates 
at fifteen to twenty-five show little change since 
1921 and the rate for females is distressingly high. 
Certain areas, notably Anglesey, Caernarvon and 
Merioneth, are especially afflicted with the disease. 
The report statea, that for practical purposes, racial 
susceptibility as a factor in causing the high mortality 
may be ignored. Segregation in tuberculosis is one 
of the most effectual preventive measures against the 
spread of the disease, the need for additional bed 
accommodation if tuberculosis is to be adequately 
dealt with is stressed, and it is suggested that, with 
a widely scattered population.in some Welsh areas, 
small local institutions of a simpler type might be a 
valuable adjunct to the more fully equipped hospitals. 
The Committee recommends the provision of addi- 
tional laboratory accommodation, and suggest that 
the proposal to establish a village settlement in 
Wales should be explored. 


Ir is pointed out that after-care work has made 
little headway in Wales, and although the Committee 
does not recommend that the Association should 


effective care organizations. Treatment is only one 
aspect of tuberculosis work, and the importance of 
preventive work should be realized. Unfortunately, 
over large areas in Wales, preventive duties are 
neglected or are carried out imperfectly by local 
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authorities, who do not appear fully to realize their 
responsibilities. In regard to housing, the report 
states that in rural arees, villages and small towns 
there are hundreds of houses that are unfit for 
habitation, The Committee also points out that 
there is scope for much improvement in the pro- 
vision of milk and meals in schools, and authorities 
in Wales as a whole, with few exceptions, make little 
or no provision for midday meals. The Committee 
concludes by directing attention to the great disparity 
among local authorities in the standard of perfor- 
manoe of public health services, and remarks that 
many of the authorities, owing to small population 
and inadequate resources of their area, are incapable 
of carrying out their public health duties properly. 
The Committee was impressed with the general 
efficiency of the Welsh National Memorial Associa- 
tion's work for the treatment of tuberculosis. 


Launch of the R.R.S. Research 

Tus launching of the Admiralty non-magnetic 
ship, the R.R.8. Research, will take place at 6 p.m. 
on April 4 at the Noes Works, Dartmouth, of the 
builders Messrs. Philip and Son, Limited. The 
launching ceremony will be performed by Mrs. 
Spencer Jones, wife of the Astronomer Royal. The 
day and time of the launching have been chosen to 
coincide with the highest spring tides, as investiga- 
tions proved that the Research, which is a 770-ton 
ship, would need all the water posible. The con- 
struction of a special vessel such as this, which 1s 
to be so far as possible non-magnetic, raises many 
problems. The question of the best substitutes for 
iron or steel in various components and fittings has 
required a good deal of investigation and experiment. 
The builders have shown a great interest in the work 
and have co-operated with the Admiralty to obtain 
the most satisfactory results. Lieut.-Commander 
D. H. Fryer, who has been appointed captain of the 
Research, was given special leave by the Admiralty 
to make a voyage to Australia in one of the grain 
ahips in order to gain experience of sailing ships. 
He has recently completed the rigging of a scale 
water-line model of the Research, which will be on 
view at the reception to be given by Messrs. Philip 
and Son after the launching. 


Recent Researches in Steel Metallurgy 

Ix a Friday evening discourse at the Royal Institu- 
tion on March 17, Dr. W. H. Hatfield discussed what 
he described as the three principal aspects of steel 
research: (a) elucidation and improvement of the 
process of steel manufacture and manipulation ; 
(b) the investigation of the properties of steel under 
variable conditions approximating to those of service ; 
and (c) the exploration of the influence of added 
elements and of the effect of heat-treatment. Dr. 
Hatfield showed a colour film illustrating the electric 
and open-hearth steel processes, the casting of ingots 
and forging operations. Dr. Hatfield said that one 
of the most complex studies is that of the changing 
properties of steels with varying temperature, this 
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study not only moluding the properties of the steel 
at a particular temperature but also the ddgree of 
persistence of these properties at that temperature 
over long periods of time. In this connexion, details 
were given of a creep test carried out on a heat- 
resisting steel maintained under & load of 280 Ib. 
per sq. inch for a period of 10,000 hours at 900°C. 
With reference to the production of permanent 
strain at normal temperatures, Dr. Hatfield instanced 
a test now in progreas at the Brown-Firth Research 
Laboratories. The experiment consists of a strip of 
cold-worked sustenitic steel placed in tension under 
a stress of 25 tons per square inch. The test was 
commenced in June 1929, and since that date the 
extension has been nil within the accuracy of measure- 
ment applied, that is, a sensitivity of 1/40,000 of an 
inch and a gauge length of 8 inches. In discussing 
the results achieved by the addition of alloying 
elements, Dr. Hatfield stated -that, experimenting 
upon the basis of the rustiess steel composition by 
modifymg the chromium and nickel, and by adding 
other elements such as tungsten, molybdenum, 
cobalt or titanium, steels have been produced which 
maintain a reasonably protective film at temperatures 
even in excess of 1000° C., besides possessing a useful 
strength. 


Palxolithic Man in Northern England 

ALTHOUGH it is more than sixty years since the 
late Sir William Boyd Dawkins brought to light 
evidence of the presence of man during the Upper 
Palwolithic period in the north Midland region of 
England, it was not until Mr. A. Leslie Armstrong’s 
investigations in the cave and other deposits of the 
area in a series of systematic researches, which began 
in 1921, that it became poasible to establish a 
chronological succession in human occupation here 
in the course of the palæolothic age, and ita relation 
to phases of the Ioe Age. The resulta of these in- 
vestigations were surveyed by Mr. Armstrong in his 
Wildé Lecture before the Manchester Literary and 
Philosophical Society on March 14. In dealing with 
the earlier evidence of occupation, he pointed out 
that until three years ago it had not been known 
that the range of Lower Palmolithic man extended 
to the northern Midlands, but intensive research 
directed to the contente of the glacial drift and old 
river terrace gravels of the Trent and ita tributaries 
had provided evidence of his presence there in the 
form of hand-axes of flint and other artefacte, 
representing all the Lower Palswolithic cultures. 
Excavations in the Pin Hole Cave, Creswell, revealed 
three zones of occupation in Mousterian times, 
including two cold periods. Mr. Armstrong’s -Trent 
Valley researches indicate that the lower terrace 
gravels of the river approximate in time to the second 
Mousterian occupation of the cave, and that they 
were laid down during one, or possibly both, of the 
cold periods recorded in the cave. Rock shelters in 
the Creswell gorge and neighbouring valleys and 
habitation sites on the Lincolnshire cliff, covered by 
solifuxion deposita, indicate that man lived in these 
regions while events which mark the final glaciation 
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of England were active in the east, west and north 
of the region; therefore human occupation of the 
north Midland area throughout palæolithio times can 
now be demonstrated. 


Archeological Finds in the Nile Delta 

Am archeological discovery described as “ex- 
ceptionally important” is reported from the ancient 
city of Tanis in the Sharkia Provinoe of the Nile 
Delta (Ths Times, March 20). Prof. Montet of Stras- 
bourg, who has been engaged for some years in ex- 
cavating on the site, on which both Mariette Pasha 
and Sir Flinders Petrie carried out archmological 
investigations, has discovered the first gold coffin to 
be found in Egypt since that of Tutankhamen, and 
a silver sarcophagus, the first example in that metal 
from Egypt. Tanis was the capital of Egypt between 
the Thirteenth and Eighteenth Dynasties; but the 
present find was made in excavating & series of 
funerary chambers of the tombs of kings of the 
Twenty-first and Twenty-second Dynasties (1100- 
950 3.0.), the capital of which was Tell Basta, the 
site of the modern Zagazig. Hitherto there has been 
no certain knowledge of the residence of these kings. 
The funerary chambers were empty, but a few days 
ago a narrow corridor was found leadmg to a wall 
which, when pierced, gave entry to an intact chamber 
of medium size, built of white limestone, and con- 
taining a gold sarcophagus. Within this sarcophagus 
was @ second of silver, in which was a mummy. 
Insoriptions show that it is that of King Shishak. 
Two human skeletons still wearing ornaments were 
found on either side of the sarcophagus; and 
there were many jewels among the remains. In 
one, corner of the tomb were funerary statuettes 
representing King Cumin, and in another corner a 
large vase, which has yet to be opened. 


Libraries in Technical Institutions 

A BEPORT on libraries in technical institutions, 
which has been issued by a joint committee of the 
Association of Technical Institutions, the Association 
of Prinerpala of Technical Institutions and the Associa- 
tion of Teachers in Technical Institutions, should be 
of considerable service to those responsible for pro- 
viding and maintaining library services in technical 
colleges (Loughborough: Loughborough College, 
1989). In addition to a clear analysis of the aims of 
such a library service, which should assist in the 
formulation of sound policy based on well-defined 
principles, it gives sufficient detail in regard to such 
matters as accommodation and planning to be of 
real service in the design of a new library or expansion 
of existing services. A feature of the report is the 
inclusion of plans and details not only of three distinct 
types of library design but also of a number’ of 
representative libraries. The basic recommendation 
of the report is that in every technical institution 
there should be at least one room of adequate size 
reserved solely as a library, containing an ample 
supply of books and periodicals kept thoroughly up 
to date and covering all departments of work carried 
out in the institution, and including also a good 
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collection of books of general interest. Wherever 
poesible there should be a separate reading room, and 
in institutions doing advanced work small rooms 
. should be provided for individual study and research. 
To secure full value from the library service, the 
library should be under the supervision of someone 
who has had a measure of special training and ex- 
perience in library work. Alternative methods of 
recruitment to this end are diecuseed in the report. 
It is further recommended that properly qualified 
librarians employed in technical institutions should 
always be regarded as equal in status to members 
of the teaching staff and be paid on the Burnham 
Technical Scale—graduate or non-graduate—accord- 
ing to qualifications. An annual allocation for the 
provision of books, periodicals and binding of 8s. per 
student for the first 2,000 studenta and 2s. per 
student for each subsequent student is recom- 
mended. 


Uniformity of Mycological Terms 

Tma Plant Pathology Committee of the British 
Mycological Society has addreased a circular letter 
to organizations in the British Isles which use the 
scientific names of fungi causing plant diseases. It 
is suggested that an agreement to use the names from 
a standard list of plant pathogens would be of great 
convenience, and would strengthen attefnpte to secure 
international uniformity. The proposed standard 
names are those included in the “List of Common 
Names of British Plant Diseases’’ (published, for the 
Plant Pathology Committee of the British Myoo- 
logical Society by the Cambridge University Press, 
1934). Mycological nomenclature is greatly in need 
of any authoritative lead such as the one now pro- 
posed. It would, in fact, be very gratifying if the 
present modest suggestions should not only find 
immediate acceptance, but would also be extended 
later. A universally acceptable standard of naming 
for all fungi is urgently needed. The British Myoo- 
logical Society has, moreover, always maintained a 
proper balance between all the branches of ite study. 
It should, therefore, be acoarded the full support of 
all mycologists of Great Britain. The Society has 
accepted ita Committee’s suggestions on nomenclature 
for all papers on pathogenic fungi, which will be 
published in its volumes of Transactions. Provision 
has been made for any desirable criticiams to be 
advanced against the actual list of names, and it is 
, proposed to issue periodical revisions. Further par- 
ticulars of the scheme may be obtained from the 
Secretary of the Plant Pathology Committee, Dr. 
G. O. Ainsworth, Experimental and Research Station, 
Cheshunt, Herts. 


Horticulture of the Amaryllidaces 

“Hernertia”’, the fifth year-book of the American 
Amaryllis Society (From the Editor, Mira Flores, 
Orlando, Florida, U.8.A., 1938) maintains a proper 
balance between needs of the grower, the scientific 
worker and the teacher, and attains a human 
interest in addition. The present volume is dedicated 
to Emst H. Krelage (Holland), about whom an 
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interesting autobiography appears. Classification of 
the Amaryllidaces is somewhat difficult, but a series 
of papers by Dr. H. P. Traub and J. C. Th. Uphof 
clarifies some obscurities and makes possible a 
tentative revision of the genus Amaryllis. Cyto- 
logical studies have also been used by Walter S. 
Flory to re-establish the genus Habranthus. Experi- 
ments by W. M. James upon vernalizing seed of 
Leucocorynes Ixioides indicate the possibility of much 
faster production of flowering-size plants. I. W. 
Heaton reviews the possibilities of growing hybrid 
amaryllids with culture solutions instead of compost, 
and preliminary experiments suggest a useful and 
extremely economic method of culture. The section 
on harvesting, storage and forcing contains two 
mutually complementary papers by Dr. John 
Grainger (England), who describes the scientific 
principles underlying the production of early bloom, 
and by Prof. E. van Slogteren (Holland), who oon- 
siders the practices for early forcing. ‘Herbertia" 
has also the usual descriptions of regional activities 
and garden culture. It is comprehensive; and succinct 
yot adequate. The policy of Dr. Hamilton P. Traub, 
ita editor, presente the requisite blend of new and 
established knowledge which is essential for progress 
in modern horticulture. 


A Doctors’ Peace Manifesto 
Tma Balkan Medical Union (Athens, Belgrade, 
Bucarest and Istanbul) has addressed. an appeal to 
medical men of all nations to take active measures 
to awaken public opinion on the horrors of war, and 
the terrible sufferings it inflicta upon the civil popu- 
lation of open towns. The Union believes that ‘only 
enlightened international opinion can make plain the 
immimenoce of the danger, and the uselessness, even 
for the victor, of war-time atrocities. The immutable 
truth that hate breeds only hate, and atrocity breeds 
vengeance, must be impressed on everyone”. The 
Balkan Medical Union, founded in 1981, is essentially 
a scientiflo organization ; but it also aims at bring- 
ing together the intellectuals of different countries so 
that they may know one another, and come to a 
mutual respect and understanding, whereby the mis- 
i that engender hate and disastrous 
struggles between nations may be dispelled. 


The League of Nations 

A BEVISHD edition of the “Aims, Methods and 
Activities of the League of Nations”, which first 
appeared in 1985, has now been published (Geneva : 
League of Nations; London: George Allen and 
Unwin, Ltd., 1988. 2s.). Like the first edition it 
consists of four parts, the first including a historical 
account of international organization followed by a 
description of the nature, aims and methods of the 
League. The second part attempts to describe and 
aesees impartially the achievements of the League, 
and although eminently readable and not over- 
burdened with detail, gives æ good comprehensive 
account of its work, which at the same time indicates 
some of the causes of its success and failure. The 
chief criticiam that can be advanced of this section, 
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which occupies the greater part of the book, is that 
in attempting to be comprehensive it fails to evaluate 
sufficiently—the highly significant work of the League 
in the field of nutrition, for example, receives the 
barest mention. The work of the Permanent Court 
of International Justice and of tbe International 
Lebour Organisation are dealt with in the third part ; 
the final section of the book containing’ the text of 
the Covenant and extracts from the Statute of the 
Permanent Court and from the Constitution of the 
International Labour Organisation. 


Hospitals in War Time 

Tue Minister of Health has issued to all hospital 
authorities and voluntary hospitals a memorandum 
explaining the main Imes on which a scheme for a 
war-time hospital organization 1s being worked out 
for England and Wales (Emergency Medical Services 
Momorandum 2. H.M. Stationery Office. 6d. net). 
The basis of the emergency scheme is the division 
of hospitals into different classea according to the 
use which it is intended that they should serve, and 
almost all hospitals are included in some way. Room 
is to be made for the reception of casualties in one 
wing or block of most of the mental hospitals ın the 
country, and & few mental hospitals are to be cleared 
of thoir ordinary patients. It is proposed to lmk up 
casualty hospitals to each other in the more vulner- 
able areas and to selected hospitals farther away. 
In order to increase the hospital accommodation, all 
hospitals would be asked to discharge all patients 
for whom institutional treatment is not essential, 
which it is estimated would probably free from 30 to 
50 per cent of the existing hospital beds, and addı- 
tional beds would be introduced into selected hospitals 
and institutions. Proposals for the organization of 
the medical and nursmg staffs are also outlined. 


Physical and Mental Welfare 

Tua Physical and Mental Welfare Society of New 
Zealand, Onebunga, N.Z., suggests that the centenary 
of New Zealand might be celebrated by the founda- 
tion of a memorial, and that this might take the 
form of an endowed scheme whereby the ‘maases’ 
might be kept ın touch with scientiflo truths and 
views bearing upon the physical and mental welfare 
of the race. New Zealand was recognized as an 
independent Colony in 1841. Bearing on this subject, 
the Health Organisation of the League of Nations 
has issued reports on physical education and on 
nutrition (Bull. Health Organisation, 7, No. 4, 1938. 
Allen and Unwin, Museum Street, W.C.1. 2s. 6d.). 
The first report suggests a programme of laboratory 
research upon the effects of physical exercise, and 
on the relation between intellectual and physical 
development. The other report deals with principles 
to be observed im the study of diets and of the 
nutrition of a population, particularly as regards 
nutrition in the tropics. 
Disposal of Offal 

In the Benjamin Ward Richardsan Lecture 
recently delivered at the Royal Sanitary Institute, 
Mr. John Austin dealt with the hygienic treatment 
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and disposal of offal and by-products in abattoirs. 
He said that two most important considerations 
govern the treatment of animal offal, namely, (1) the 
hygienic disposal of animal waste matter, and (2) ite 
economic utilization. Suitable premises are needed 
to which all raw material can be brought from 
the slaughter-hall with the minimum amount of 
handling ; they ahould be well lighted and ventilated 
and provided with an abundant supply of steam and 
hot and cold water. Mr. Austin then considered 
by-product work under the headings of blood, 
hides and akins, tripe, casings, edible fat and inedible 
offal, all of which require immediate treatment 
owing to the rapidity of decomposition after 
slaughter. 


British Chemical Industry 

A sunvay of the achievements of British chemical 
industry in the last twenty-five years was given by 
Sir Gilbert T. Morgan in three Cantor Lectures to 
the Royal Society of Arta which have just been 
published. The field covered included inorganic 
chemicals, gases, nitrogen producta, pigments, electro- 
chemistry, metals, the utulization of coal, explomves, 
dyes, fermentation, plastics and drugs, and the 
lectures give a valuable survey of modern proceases 
and the progress made in the period considered. 


Centro Volpi Di Elettrologia 

THs second number of this journal (English 
edition) mentions that amongst the first of ite 
activities will be a convention for the development 
of ‘experimentations’ in view of industrial autarchy. 
In order to develop research work, which is the 
basis of industrial emancipation, Italian industrialists 
and the’ most competent scientiflo workers and 
technicians of the country will meet in Venice during 
October 26-28. They will examine the many sides 
of the problem of the improvement of existing 
laboratories, the creation of new ones and the 
co-operative work between them. The centre extends 
its welcome to all those who wish to attend the 
conventions. In the field of international relations 
the Centre is endeavouring to establish collaboration. 
Safeguarding of Unpublished Research É 

Suan attempts as were made by individuals or 
institutions to remove important papers to places of 
greater safety during the September orisis merely 
served to emphasize the impossibility of handling at 
short notice the quantity of material involved. The 
Research Co-ordination Committee accordingly decided 
to continue its investigation of the possibilities of 
micro-film technique. In view of recent international 
developments, the steps taken by the Research 
Co-ordination Committee to facilitate the repro- 
duction and storage of documents are particularly 
timely. The process was described in NATURE of 
March 11, p. 893. Briefly, it oonsista in photo- 
graphing documents of any kind, such as charts, 
pages of books, loose sheeta, maps, eto, on to 
stendard 35 mm. cine-film. Documents up to 17 m. x 
24 in. can be dealt with (or larger ones in two or 
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more sections). "The photographs are preserved in 
negative form on acetate safety film, which when 
tightly rolled is far more resistant to fire than any 
paper record. Working with quarto papers (10 m. x 
8 in.), 1600 facaimiles can be obtained on 100 ft. of 
film. This micro-record occupies only one twentieth 
of the volume of the original. Full-size printe can 
be made from it at any time, or it can be read ma 
special projector, or thrown on a wall-screen for 
lectures. Preliminary arrangements are in hand for 
making micro-film records at the cost of one half- 
penny per quarto ‘document, poambly lees if a suffi- 
cient volume of material is handled. Further 
information may be obtained from the Hon. Secretary, 
Research Co-ordination Committee, 35 Gordon 
Square, London, W.C.2. 


Old Science and Medicine 

E. P. Gotpsomsaptr anD Co., LTD., of 45 Old 
Bond Street, have recently issued three catalogues 
entitled respectively “Science and Medicine”, ‘Eing- 
lish Science and Medicine” and ‘‘Old Medical Booka”. 
The first catalogue contains entries of a complete 
set in thirteen volumes of Johann Peter Frank’s 
“Complete System of Medical Polity”, the first 
edition of De Kempelen’s works on the talking 
machine, the first German edition of Kepler's 
“Steriometma”’ and numerous original papers by 
Pasteur, Scheel and others. In the catalogue on 
“English Science and Medicme” we note the rare 
third edition of Harvey’s “De Motu Cordis’, Gilbert’s 
‘De Magnete”, several works by Robert Boyle, 
including that on “The Mechanical Origine of Pro- 
duction of divers particular ‘Qualities . . . of 
Magnetical Qualities”, the first work on electricity in 
English, the first edition of Sir Robert Dudley's 
“Arcano del Mare’, one of the foremost English 
works on navigation and several modern works by 
Huxley, Galton, Rutherford, Bantmg and Best, 
among others. Among the most notable works in 
the catalogue of “Old Medical Books” are the first 
edition of John Vigo’s treatise on surgery in black 
letter (1548), the first illustrated edition of Dioscorides 
(1548), Bir Theodore Turquet de Mayerne’s work on 
arthritis (1676), and the first editions of Laennec’s 
book on auscultation (1819) and Semmetweis’s on 
puerperal fever (1861). 


Eclipse of the Sun on April 19 

Aw annular eclipse of the sun, partly visible as a 
partial eclipse from the British Isles, occurs on 
April 19 next. The annular phase is visible in Alaska 
and the Arctic Ocean. At Greenwich, the eclipse 
begins at 175 29™, the greatest phase (0-36) being 
reached at 18218™; sunset is at 19h 2™, just before 
the eclipse ends. The position angle of first contact 
is 298° from the north point of the sun’s image or 
258° from the vertex. At Edinburgh the correspond- 
ing times are: beginning 174 17; greatest phase 
(0-44) at 188 19"; ending at 192 3™, The above 
times are in Universal Time; add 1 h. to convert 
to Summer Time. 
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The Night Sky in April 

THs moon is full on April 4 at 4:32 and new on 
April 19 at 16-64. The altitude of the full moon at 
transit at Greenwich on April 62 0 43™ is 27$°. 
Lunar conjunctions with the planeta occur as follows : 
on April 10 with Mars; on April 16 with Venus ; 
on April 17 with Jupiter ; and on April 18 with Mercury. 
On April 22, Venus is in conjunction with Jupiter, 
the geocentric separation of the planets being only 
0-4°. The two planets rise, however, leas than one 
hour before the sun. Mercury is at inferior conjunc- 
tion with the sun on April 3 and 1s therefore not 
visible. Saturn 18 in conjunction on April 11 and 
likewise rises and sets with the sun. Mars still 
remains a morning star, rising about 14% in mid- 
April. The only bright stars occulted during the 
month are } Ophiuchi (mag. 4:6) on April 8 at 
2b 2-9™ (reappearance) as seen from Greenwich, and 
26 Geminorum (mag. 5:1) on April 24 at 222 12-1™ 
(disappearance). The Lyrid meteors, the radiant of 
which is near 104 Heroulis, are due at their maximum 
between April 19 and 22, but ın some years they arv 


nearly absent. All the above times are given in 
universal time (U.T.). Summer Time begins on 
April 16. 

Announcements 


Mr. J. E. Monrcompmy has beon appointed 
secretary of the Institution of Mechanical. Engineers 
m succession to Bngadier-General Magnus Mowat, 
who has retired on account of ill-health. Mr. Mont- 
gomrey has been assistant secretary of the Institution 
since 1920. 


Tu= Rockefeller Foundation has announced that 
during the next seven years it will grant a sum not 
exceeding £12,000 to the Imperial College of Science 
and Technology, South Kensington, for research on 
vitamins, sterols and related compounds under the 
direction of Prof. I. M. Heilbron. 


An Institute for Research in Aeronautical Medicme 
has recently been founded at Mount Fuji, Japan. 


In 1988 the number of deaths in France was 
40,000 higher than the number of births, while m 
Italy the births exceeded the deaths by 424,000 and 
in Germany by 600,000. 


THE University of Perping, which was closed at an 
earlier stage of the Sino-Japanese War, has recently 
been under the direction of Prof. Hisomu 
Nagat, formerly of the University of Formosa. 


Wa have received a part of the Collection Sotenti- 
fique issued by the Institut Internationale de Co- 
opération Intellectuelle (1938), entitled ‘Les déter- 
minations physico-chimiques des poids moléculaires 
et atomiques des gaz”, price 45 franos. The volume 
contains papers by Moles, Whytlaw-Gray, Cawood, 
Keesom and others, a long discussion and 
addenda. 
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Letters to the Editor 


The Eduur does not hold himself responsible for opinions expressed by his correspondents, 
correspond 


He cannot undertake to return, or to 


with the writers of, rejected manusoripts 


tniended for this or any other part of NATURE. No notice is taken of anonymous communications: 
Norse ow POINTS IN 80MH OF THIS WHEK’S LETTERS APPRAR ON P. 524. 


CoRRESPONDENTS ARE INVITED TO ATTAOH SIMILAR SUMMARIES TO THEIR OOMMUNIOCATIONS. 


Atomic Numbers of the So-called Transuranic 
Elements 


We have recently had the rtunity of obtaining 
& very strong preparation of the so-called trans- 
uranic elements, which are precipitated with platinum 
as sulphide in acid solution, from roughly 100 grams 
of uranium, after an irradiation with the neutrons 
of ("Li + "H) carried out for us in the Cavendish 
High-Voltage Laboratory. A deuteron current of 
100 ua. at 900 kv. was employed over a period of 
several hours, and the source of neutrons and the 
uranium were surrounded with a large amount of 
paraffin so that ‘thermal’ as well as fast neutrons 
were effective in the transformation. 

The platinum precipitate, weighing less than 
20 mgm., separated four days after the irradiation, 
was oxamined in a tube counter filled with xenon 
and aloohol vapour. The counter was fitted with a 
thin mice- window at one end, and roughly 20,000 
impulses per minute were recorded with the bare 
source 2 cm. from this wmdow. When the f-partacles 
were absorbed in graphite, roughly 425 impulses per 
minute remained. Absorption measurements 
aluminium, copper and lead showed that, of these, 
more than a hundred impulses per minute were to be 
attributed to a quantum radiation in the ordinary 
X-ray region. 

Further measurements were then made with thin 
foils of molybdenum (42), palladium (46), silver (47), 
cadmium (48), indium (49) and tin (50). In this 
range of elementa, a large increase in transparency 
was observed between indium and tin ; 30 mgm./cam." 
of tin reduced the counting rate by 836 per minute, 
whereas the same mass per square centimetre of any 
of the other elements produced a diminution which 
was almost twice as great. The simplest interpreta- 
tion of this result is that a quantum radiation of 
wave-length between 0:443 A. and 0:424 A., the 
wave-lengths i 
energies of indium and tin, is emitted by the source. 
According to the tables of natural K-radisations, the 
Ka-radiations of iodine alone lie in this interval of 


WwWave- 


then, the simplest supposition 


to make {s that the element iodine is, in fact, one of. 


the bodies present in the platinum precipitate, being 
formed from tellurium by §-transformation. 
According to previous tel, our itate oon- 
leis aae bodia TRE value periods 
66 hr. and 2} hr. respectively. We therefore mvesti- 
gated chemically the suggestion that these bodies are 
in reality isotopes of tellurium and iodine. Strong con- 
firmation was obtamed from the fact that we were 
‘able to concentrate the activity of shorter period in 
& precipitate of silver iodide. On the basis of these 
results, it is very unlikely that any of the active 
products hitherto separated with platinum from 
irradiated uranium is a true transuranic element ; 


to the K absorption - 


rather must they all be regarded as onginating m a 
similar of nuclear fission to that in which 
the barium and lanthanum bodies have recently been 
shown to arise. 

These results had been obtained when the Physical 
Review of February 15 was received in the laboratory. 
It is of interest to remark that Abelson’ there recorda 
similar observations, made some time earlier than 
ours, and draws similar conclusions from his observa, 
tions. 

N. Fearnae. 

Cavendish Des E. Barrsousr. 

Cambridge. 


March 9. 


1 Meiner, Hahn and Strassmann, £. Phye., 106, 210 (1937). 
1 Abelson, Phys. Re., bë, 418 (1980). 
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Transmutation of Uranium and Thorium by Neutrons 


Ir has been shown by Hahn and Strassmann! that 
uranium bombarded by slow neutrons forms a radio- 
active noble gas. We repeated their experiments, 
using the very strong neutron source of the Philips 

X-Ray Laboratory. About 500 cm.* of a saturated 
estat of uranyl nitrate was irradiated. Air was 
bubbled through the liquid at a rate of 600 am.* per 
minute, then it a tube filled with 
cotton-wool (length 15 om.) and through a wash- 
bottle containing 40 cm.* of water with a small 
amount of nitric acid and one drop of ammonia. 
After adding cesium, rubidium, barrum, strontium 
and lanthanum salts we obtained from the contents 
of this wash-bottle radioactive substances which 
could be precipitated together with cesium, rubidium 


and berium. 
Castum, precipitated after 15 minutes with 
antimony oride dissolved im hydrochloric acid, 


showed periods of 10 minutes, 80 minutes and a 
longer period. Precipitating the cæsium fram the 
solution 45 minutes after the irradiation had been 
finished, we obtained the 30-minute period only. 

Rubidium was obtained by precipitation with a 
saturated solution of sodium bitartrate, diasolvmg 
the precipitate in dilute hydrochloric acid and adding 
perchloric acid. Ovocasionally the precipitation of 
the bitartrate was repeated in order to remove traces 
of ceaium. A period of 16 + 2 mmutes was found. 
As the decay curve has a shape quite diffarent from 
that of the cesrum itate (neither a shorter 
nor & longer period was observed), thia activity cannot 
be ascribed to small amounts of cesium. 

We looked for a short period in precipitates of the 
mixed alkali perchlorates prepared in a very short time. 
A period of 1-2 minutes was observed. We could 
not determine whether this activity is due to cæsium 
or rubidium. 
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Barium, precipitated as a sulphate or as a chromate, 
showed a period of 87 + 1 minutes. After prolonged 
irradiation a much longer period was also observed. 
No short period was found when the isolation was 
carried out within a few minutes. By ing the 
time of irradiation it was shown that the 87-minute 
period is not produced by the alkali with a period of 
1-2 minutes. Fram the fact mentioned above that 
the 80-minute period in cæsium is not accompanied 
y. a fii ioe period, it follows that the 87-minute 

oes not arise from this cweium either. 
Thovefzre we conclude that the 87-minute period is 
produced by the 10-minute activity of cæsium, which 
is in good agreement with the fact that in the cæsium 
precipitate a period of approximately this half-valne 
was observed. 

Strontium, which we freed from barium by treet- 
ment with chromate and precipitated as strontium 
sulphate, was found to be inactive after an irradiation 
of 100 minutes. Precipitates of mixed strontium and 
barium sulphates prepared in a very short time did 
not show any short-period activity. 

In order to obtain a rough value for the half-life 
of xenon, we passed the air at a measured rate through 
two wash-bottles in succession. From the velocity 
of the air and a comparison of the activities of the 
cæsium obtained from the two bottles, we calculated 
the average period of xenon affective in producing 
radio-cewaum to be of the order of half a minute. 
From this experiment we were able to deduce the 
optimum air-flow. 

From the ce of both cæsium and rubidium 
in the wash-bottle, it follows that xenon as well as 
krypton escape from the uranium solution bombarded 
with slow neutrons. This indicates that the uranium 
nucleus may break up in different ways. Radio- 
xenon gives rise to at least two kinds of active cæsium 
with periods of 10 minutes and 80 minutes. The 
cweaium with the 10-minute period forms radio-barium 
with a half-life of 87 minutes. The longer barium 
period is probably produced from the cæsium with 
a half-life of 30 minutes. We carefully compared 
the barium period of 87 minutes with that produced 
in barium by neutron capture and found them to be 
identical. Moreover, we compared the absorption 
curves of the beta-raye in aluminium as measured 
with two Geiger counters in coincidence arrangement. 
We found a perfect agreement. 

Active krypton forms radio-rubidium with a period 
of 16 + 2 minutes. Probably this period is due to 
the known radioactive rubidium isotope obtained 
from rubidium by neutron-capfure. The half-life 
of the latter we found to be 17 + 2 minutes. ‘In this 
connexion, it may be mentioned that from uranium 
bombarded with neutrons Curie and Savitch* 
obtained precipitates of alkali salta showing a period 
of 18 minutes. 

Based on the experiments described we suggest 
the following processes : 





« 10m. 87 
uxo SOM) mo, OM mpa 2 Le (stable). 
a0 Sn. m. 
xe OE oa p SM, ta 
"Kr ~ “Rb "gr (stable). 


Corresponding experiments with a concentrated 
solution of thorium nitrate irradiated with the fast 
neutrons from a (Li + D) source also resulted in the 
production of a radioactive gas. Preliminary measure- 
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ments showed that at least three periods occur in 
the alkali precipitate. The precipitate of strontium 
and barium sulphates was found to be radioactive 
too. 

In order to check our observations, we collected 
the radioactive atoms from uranium on filter-paper 
in a wey analogous to that described by Joliot’. 
The irradiations ranged from 15 minutes to 20 minutes. 
The filter was boiled in a solution containing cæsium, 
rubidium, barium, strontium and lanthanum salts. 
The alkali perchlorates precipitated from this solu- 
tion showed a short period of 1-2 minutes and at 
least one longer period. Barium chromate obtained 
from the solution showed periods of 12 + 2 minutes 
and 87 minutes. The strontium proved to be active 
too. 

We succeeded in measuring the 1-2 minute period 
more easily without a chemical separation by covering 
the filter paper with a layer of 4 mm. of aluminium. 

It is interesting to obeerve that the 12 + 2 minute 
period in barium was not obtained from the gas. 
This suggests that it may be formed together with 

ton, unless it arises from a very short-lived xenon 
period or from cæsium formed directly from uranium. 

An attempt to activate uranium with the gamma- 
rays from lithium bombarded by protons gave no 
result. A search for electrons having an energy 
exceeding 10 Mev. during the irradiation of uranium 
with slow neutrons using two Geiger counters in 
coincidence arrangement was unsuccessful. 

F. A. Hayy. 
A. H. W. ATEN, son. 
OC. J. Baxxrn, 
Natuurkundig Laboratorium, 
N. V. Philips’ Gloeilampenfabrieken, 
Eindhoven. 
March 10. 


1 Hahn and Strassmenn, Welurwiss., 7, 80 (1939). 
* Curie and Savitoh, O.R., 308, 343 (1030). 
* Joliot, O.R , 838, 341 (1939). 


Chemical Separation of Isomeric "Br Atoms 

For rather more than 6 year, we have been studying 
the concentration of radiobromine by modifications 
of the method of Szilard and Chalmers', and have 
been using concentrates to follow the kinetics of 
reactions between radiobromine ions and 

alkyl bromides. In the course of this work, we have 
encountered a number of pe phenomena which 
sre now completely explained by the remarkable 
made by Segrè, Halford and Seaborg! and 

DeVault and Libby* that the isomer of "Br with a 
half-life of 4-5 hours decays by a y-ray change to an 
isomeric “Br which emits B-rays with a half-life of 
18 minutes. The recoil from the soft y-ray emitted 
by the parent nucleus (and its internal conversion) 
has been found sufficient to break a chemical bond 
in the BrO, anion or to activate the C—Br bond in 
tertbutyl bromide and facilitate the hydrolysis of this 
compound. These reactions have been used to separ- 
ate the isobaric 18-min. uct from its parent 
4-5-hour isomer with which 1t was previously in radio- 
active equilibrium. The -ray activity of the daughter 
isotope in the reaction product was found to decay 
with a half-life of 18 min., whilst the activity of the 
residual bromine in the original reaction tnoreased 
with time as the equilibrium concentration of the 
18-min. isomer was restored by decay of the parent. 
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The purpose of this note is to record some of our 
observations which confirm the results of the workers 
oy Dorea Ve ee r ee 
ew per cent of aniline (other nitrogenous organio 
bases behave in a similar manner) to an organic 
bromide before irradiation with slow neutrons gives 
a large increase in the amount of radiobromine which 
can be extracted afterwards by water or aqueous 
acids. In this case it is the capture y-rays which 
diarupt or activate the C-Br bond and facilitate the 
reaction à 


RBr + PhNH, = PhNH,R+ + Br-. 

This reaction can also give a large separation of the 
“Br isomers, as the fellowing experiment shows. 

Pure ethylene dibromide was irradiated with slow 
neutrons (from 200 mgm. radium sulphate plus 
beryllium) for 15 hours. Five per cent of aniline was 
then added and the mixture shaken with water at 
intervals until five hours had elapsed. By this time 
all the 18 min. isomer originally present would have 
docayed. After a final wash, the f-ray activity of the 
pica aban slit for 45 mim, with the result 
own in the accompanying graph. The mitial 





10 20 pai) 40 50 


activity found was largely due to **Br with a half- 
life of 36 hours; this was measured after the shorter 
lived products had completely decayed, and the data 
in the graph are corrected for this activity. If the 

ion of the “Br isomers were complete, the 
initial activity would be sero. The full lme in the 
figure represents the calculated curve for 90 per cent 

ion: it will be seen that the reaction of salt 


order of magnitude. 
extract was found to decay with a half-life of 18 min. 
In our kinetic studies alkyl bromides, notably 
n-butyl bromide, were allowed to interact with radio- 
active bromine ions in a solvent consisting of 90 per 
cent acetone and 10 per cent water. At the end of 
the reaction the alkyl bromide was separated by 
dropping a portion of the mixture into water and 
i with benzene. When working with 
bromine of which the activity was mainly that due 
to the 4-5 hour period, we have repeatedly found that 
the -ray activity of the benzene solution increased 
20 per cent or more during the first hour after washing 
with water, whilst a reference specimen of the acetone 
solution decayed normally. This effect was not 
observed during the study of slow reactions m which 
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the activity was measured after two to three days 
and was entirely due to **Br (36 hours). Hence the 
hydrolysis of n-butyl bromide under the conditions 
of our experiments also gives a considerable separation 
of the isomeric **Br atoms. 

L. J. uz Roux. 


C. 8. Lv. 
8. SuapEn. 
Sir William Ramsay and 
Ralph Forster Laboratories, 
University College, 
London, W.C.1. 


1 Szilard and Chalmers, NATURE, 134, 402 (1934). 
3 Begrè, Halford and Beaborg, Phys. Rev. 55, 321 (1939) 
* DeVault and Libby, Phys. Rev., 68, 322 (1990). 





Structure of Meteorites 


Prof. E. A. Owen and R. W. Williams! have 
recently advanced a theory in which they sccount 
for the Widmanst&tten figures in meteorites on the 
basis of their X-ray studies of iran-nickel alloys, 
oritiazed by Prof. 8. W. J. Smith and J. Young* on 
the grounds that only the surface of the meteorites 
is heated by passage through the oarth’s atmosphere. 
This criticiam must not be allowed to detract from 
ap) marita: oi tie cxperen erie) ee a 
Owen and Williams, which to a large extant receives 
confirmation from an investigation I have recently 
carried out with Mr. Goldschmidt. 

X-ray powder photographs show that the iron-rich 
end of the nickel-iron equilibrium diagram must be 
completely redrawn. The areas of single phase and 
two-phase equilibria shown in the are based 
on tho results of long periods of heat-treatment, and 
cannot be attained by cooling at the usual rates. 
Some idea of the times required even under the most 
favourable conditions is given by the time-scale 
attached to the diagram. orter times of annealing 

ive entirely di t results. There is not space 

to give the evidence on which this diagram is 
based, or to explain its details. The purpose of this 
communication is to show how it affects the problem 
of the meteorites. 

The new confirms Owen’s conclusion that 
suitable heat-treatment leads to the production of a 
two-phase structure in certain alloys. A typical 
meteoritic structure, which consists of a mixture of 
kamacite (body-centred cubic with 6 per cent of 
nickel) and teanite (face-centred cubic with about 
26 per cent of nickel), is the equilibrium state at 
temperatures between 350° and 580° O. The existence 
of pleaaite in some meteorites may perhaps be ex- 

lained as due to sudden cooling fram above 580° C., 

eading to a deformed body-centred cubic structure 
by a sudden breakdown of the face-centred 

cubio form, though other explanations are possible. 

Up to this point Owen’s resultas are confirmed. 
There are, however, two important features of his 
theory which require modification. 

(1) It must be concluded from the criticiams 
advanced by Smith and Young that the heat-treat- 
ment by which the meteorites received their char- 
acteristic structure occurred before they reached the 
earth and was not substantially modified by passage 
through the earth’s atmosphere. 

(2) Our diagram indicates that a further trans- 
formation not mentioned by Owen occurs at 350° O. 
or thereabouts. The typical meteoritic structure is 
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only in equilibrium between 350° and 580° C., and 
not below 350° O. Such meteorites must therefore 
have received their heat-treatment above 350° 0. 
r must have aoled too amy ior ee 
to be followed down to terrestrial tem 
peratures; at such tures they are too 
aluggish for further changes to tak plaoe, 

The æ + y structure formed in the temperature 
Tange between 350° and 580° O. requires a time of 
the order of months to break down when the tem- 
perature drops below 350° C. Breakdown takes p!ace, 
for example, when the cooling rate is about 1° O. 
per day, not for more rapid rates. The transformation 
toa + y at 580° O. is also slow, but not ‘so slow as 
the lower transformation. At a cooling rate of 100° C. 
per day this reaction is just beginning to go. The 
conclusion seams to be that the meteorites have 
cooled at some intermediate rate, slow enough to 

it the 580° O. change to take place, but too fast 
or the 350° 0. transformation. 
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Before deciding when and where this cooling took 
place, it is important to consider another fact. A 
single cooling, though satisfactory for the production 
of small submicroscopic crystals such as are found in 
our experiments, would be totally inadequate to 
give the large crystals found m meteorites. It must 
be concluded that the process has been repeated 
thousands if not milhons of times. 

Is it possible that some meteorites were bodies 
in cometary orbite, and they have been heat-treated 
by approaching the sun and cooled by moving into 
the outer parte of the solar ? The cooling 
rate seems quite reasonable, the short time m which 
the meteor is near the sun being quite inadequate 
for the attainment of below 350° 0., 
though it may well be sufficient to promote orystal 
growth at higher temperatures. The meteorite is 
subjected to fresh heat-treatment every time it 
reaches the neighbourhood of the sun, but the most 
effective part of this treatment is that which takes 
place in the a +y range; as the crystals 
it becomes difficult for the 
transformation to take effect. 

This explanation is applicable to meteorites in 
which the tenite phase has a composition of about 
26 per cent nickel. For example, the San Cristobal 
meteorite with 26-3 per cent of nickel is mostly 


grow, 
850° C. 
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tænite with patches of plessite. The structure of 
other meteorites in which the tenite contains more 
nickel must have been produced in other ways. 
Prof. 8. W. J. Smith and J. Young have recently 
described such a caset. 
i _A. J. BRADLEY. 
Cavendish Laboratory, 

Cambridge. Feb. 7 
1 NATURE, 148, 009 (1038). 
1 NATURS, 148, 1102 (1938). 
* NATURE, 143, 384 (1039) 


‘Intraglobular’ Reactions and the Cyclol Structure 
; of Proteins 

In order to explain the effect of a protein on a 
certain condensation reaction, Talmud! has proposed 
a hypothesis for ‘intraglobular’ reactions, based upon 
Wrinch’s well-known theory? of protein structure. 
As an example, he showed that a considerable portion 
of 2-5-dioxopiperazin formed by condensation of 
glycine aih telar in an aqueous solution of egg 
albumin remains in solution associated with tho 
protem, in excess of the normal solubility limit. 
Talmud suggests that the reaction has taken place 
in large part within the hollow ocyclol lobules and 
that the reaction product is prevented from diffusing 
out owing to ita molecular size. By independent 
adsorption experiments (on heat-denatured egg 
albumin at 0°) Talmud believes he has shown that 
the amount of dioxopi in solution 
was in excess of the amounts that could be adsorbed 
on the surfaces of the globular protein molecules. 

We have measured the sedimentation oon- 
stant and the diffusion constant of the ogg 
albumin - dioxopiperaxm complex in order to 
get an estimate of its sise and shape. The 
sedimentation constant was measured both in 
the water - aloohol - dioxopiperazin medium 
formed by the reaction, and in a solution 
dialysed against 0-2 m sodium chloride. Within 


40 experimental errors, we always obtained thesame 


value. The average was 3-62 (sedimentation 

constants are given in units of 10-"; diffusion 
constants in units of 10-’ throughout), which is a little 
higher than for ordinary egg albumin‘ (8-55). This 
ae possibly indicates that the glycine ethyl ester 

laced some of the water bound to the molecule. 
The ion constant was found to be 6:6, as an 
average of three experiments. For ordinary egg 
albumin the value‘ is 7:76. Wha redustion of the 
diffosion constant indicates an increase of the volume 
of the particle, probably by interaction between the 
ee ee ae 
on the surface of the protem molecule. 
Talmud’s theory, thera shindld be ho Ghange 1a the 
volume of the complex particle, because the dioxo- 
piperazin molecules are retained inside the globule 
after the ‘in bular’ reaction. 

Talmud found precipitation on prolonged dialysis 
against pure water, probably due to denaturation. 
We found no difficulty in dialysing against salt solu- 
tions. When dialysing water, @ small pre- 
eee formed, but most of the complex remained in 
solution and showed the same sedimentation constant 
as before dialysis. 

Our experimenta seem to show that the ogg 
albumin - dioxopiperazin complex can be considered 
as a chemical in which glycine residues, 
~HN.OH,.COOH or -O0.0H,.NH,, are bound to the 
hydroxyl groups or the free amino groups of the 





tein. One might also suppose that one glyome 
molecule might be bound to another one already 
combined with the protein. It is not clear why such 


reactions should be slower than the formation of © 


dioxopiperazin from glycine ethyl ester. The ‘intra- 
globular’ accumulation of dioxopiperazin molecules 
should have given & higher sedimentation constant 
(calculated from Talmud’s figures, 8 = 4-02) than we 
found. Talmud assumed that the whole volume of 
the egg albumin molecule obuld be filled with dioxo- 
piporaxin molecules. This disregards the volume 

up by the protein itself. The space available 
for non-protein materials inside the presumed globule 
must be much leas than the ‘otal volume of the 
protein globule. The low value found for the diffusion 
constant probably must be explained by outaide 
bound If one presumes the egg albumin 
molecule to spherical (which is very nearly true) 
and the bound groups to be placed symmetrically 
around it, the reduction of the diffusion constant 
from 7:76 to 6-6 means an increase of about 60 per 
cent ın the volume. 

It is therefore obvious that Talmud’s i ta 
cannot be taken as an experimental proof at Wrinch’s 
hypothesis, although they may be of mterest for the 
understanding of protein structure and protein 
synthesis. 

Nos GRALÉN. 

Institute of Physical Chemistry, Tua SVEDBIRG. 


University, Uppeala. 
Mar. 2. 


1Talm D L, rend. Acad, Sa U.RSS., 8, 153 (1038). 

‘Brit Chews ond Diil. Abetr., A, 1 te tisbo)' ant etree 

communications. x 
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1 Fieoher, H., Ber., 84, 433, 2908 (1901). 


‘ Bvedberg, T., N 130, 1051 (1937); Ind. and . Ohom., 
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Spontaneous Coagulation of Rubber Latex 

So early as 1913, Whitby advanced the view that 
spontaneous tion. in rubber latex takes place 
before decomposition processes begin’. Arguments 
against this -view have smce been advanced by 
several investigators, and the opinion at present 
generdlly held is that the coagulation of fresh latex 
is oaused by formation of acid from the bacterial 
decomposition of the serum constituents. 

Recent investigations made on latex of Hevea 
brasiliensis have provided confirmation of the view 
held by Whitby. riments were conducted 
throughout on latex obtained immediately after 
collection from the trees, which had been tapped 
three or four hours previously. The formation of 
ions from decomposition of latex was followed by 
conductivity measurements. The conductivity of 
latex did not change until coagulation was lete. 
This occurred. 6-11 hours after collection of the latex, 
varying from sample to sample. The resistance of 
the conductivity cell moreased after gel formation 
duo to contact resistance on the electrodes. 

The pH after coagulation (measured by Lyphan 
indicator strip) was only 0-2 lower.than the average 
original figure of about 6-4. Decreasing the pH below 
6 by the addition of phthalate-KOH buffer solutions 
had no effect on the rate of coagulation of the 
samples. After coagulation decomposition of latex 
constituents proceeds; but this bears no relation to 
the process of coagulation which is already complete. 
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Further support of Whitby’s view was provided 
position were to freah latex without preventing 
spontaneous coagulation. The addition of 0-8 and 
0-4 per cent sodium pentachlorphensate had no 
influence on the behaviour of latex as described. No 
cone nor any change in the pH vålue of 
7 could be found in coagulated samples which were 
measured over & period of 3-6 weeks. 

The exact nature of this process of coagulation is 
not known; enzymatic action on proteins may, 
however, be put forward as an explanation. 

PAUL STAMBERGHR. - 

Malays: 

Jan. 19. 


1 Koll, Z., 18, 151 (1013). 


Demonstration of the Participation of Free Radicals 
in the Rearrangement of Benzyl Phenyl Ether 
Ir has been shown previously! that when benzyl 

phenyl ether is heated in quinoline at about 250°, the 

normal t of the ether to o- and p-benryl 


. phenols is accompanied by the formation of benzyl- 


quinolines and of toluene. It is now found that 
hydroxyphenyl quinolines are also products of this 
reaction, and that it is possible, by a oarefal control 
of the i tal conditions, to imcarease very 
considerably the yields of bensylquinolines and 
hydroxyphenyl quimolines at the expense of the 
normal products of the rearrangement. 

This new evidence strongly supports the contention 
that the preliminary phase of the reaction is 4 
diseociation of benzyl phenyl ether into benzyl and 
phenoxy groups. As both these i are found 
to attack the same positions in the qumoline nucleus, 
it seams unlikely that they react as ions having 
opposite charges. This result is consistent only with 
the view that the reactive centres of both groups are 
in the same electronic state’. This can only occur 
if the ether dissociates into free radicals. 

This conclusion does not require the assumption 
of any special reaction of free radicals, ‘except their 
ability to replace the hydrogen of the aromatic 
nucleus ; it is based on experimental evidence which 
is considered to afford an independent and reasonably 
satisfactory demonstration of the existence of free 
tedicals of short life in solution. 

An extension of this investigation to other re- 


arrangements is now In progress 


1 Hiokinbottam, NATURE, 14%, 830 (1938). 
2 Bradley and Robinson, J. Chem. Sec., 1254 (1082). 


A Fluoride with Pyrochlore Structure 

Tua formula of the rare mineral ralstonite is 
usually written (Na,,.Mg)F,.3Al(F,OH),.2H,0. This 
implies a replacement of Na, by Mg. X-ray investiga- 
tion of this mineral shows that it belonga to the 
space-group Ol — Fd8m and that the edge of the 
unit cube has a length of 9:87 A. By recalculation 
from the best available analysis (Penfleld and 
Harper, 1886), ıt can be shown that a unit cube 
contains on the s 48 (B,OH), 16 (Al,Mg), 
2-7 Ne and 7 H,O. The structure is similar to that 
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of the pyrochlore group (type Æ 8,) for which the 
formula X,Z,(0,OH,F), has bean written. In the 
case of ralstonite the X position (16c) is only partly 
filled by 2-7 Ne. Water partly fills the 8b position 
which 18 occupied by O, OH or F m minerals of the 
pyrochlore group. . 

Ralstonite may be dehydrated without destruction 


of the crystal lattice. 
A. Pansat 


(Fellow of the John Simon 
Guggenheim Memorial Foundation, 
University of California, Berkeley). 
Mineralogisches Institut, 


A Visual Phenomenon 


Mr. DARTNALL! has recently described an interest- 
ing visual phenomenon which, a8 has been pointed 
out by Mr. Wright’, is connected with the after- 
Mee of different colours ing different rates 
of development. A visual phenomenon possibly 
connected with this differential rate of development 
came to my notice some time ago, and no doubt 
must have been observed by others as well. A 
stroboscopic disk painted in black and white sectors 
18 run under illumination from an (ordinary) Osram 
neon lamp connected to 4.0. supply (60 cycles). At 

such that the pattern is not stationary but 
somewhat shifting, the white sectors appear to be 
distinctly coloured (rainbow type}—one edge pink 
and the other green. The same effect 18 sean, though 
not so clearly, when the neon lamp 18 replaced by 
an ordinary incandescent lamp, provided the illumina- 
tion is not high. 


Physics Department, 
University, 
Delhi. 
Feb. 2. 
1 NATURE, 148, 1000 (1038) 
1 NAYURI, 149, 1136 (1038). 


THAKUR SINGH. 


Changes in the Water-Content of Organs arid Tissues 
as a Result of Stimulation by Cstradiol 

Apart from its specific property of stimulating 
proliferation in the reproductive tract and in certam 
other tissues of the body, watrogenic hormone has 
the more general effect of causing water and salt 
retention. This was clearly demonstrated in the 
follicular phase of the menstrual cycle in the pig- 
tailed monkey’ and baboons’, and in rhesus monkeys 
which had been injected with cestrogenic hormone**. 
In these animals, water-retention is most obviously 
related to swelling of the sexual skin, and it may be 
associated with a marked shift of body water (as 
shown, for example, by changes in erythrocyte oon- 
centration)‘. Study of the renal excretion of 
electrolytes has shown that -water-retention also 
occurs in male dogs after treatment with mstrogenic 
substances’, while more recently Astwood* has re- 
ported that the water-content of the uterus of the 
rat undergoes a transient rise which reaches its peak 
six hours after a single injection of wstrogenic hor- 
mone, returning to normal about twelve hours after 
the injection. 

A further study of immature rate shows that 
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cstrogenic stimulation causes a rapid change in 
water-content not only m the reproductive tract but 
also in most organs and tissues. 

Estimations of the water-content of nine selected 
tissues were made at aix-hourly intervals after the 
subcutaneous injection of 0-1 y of estradiol ın 0-1 ¢.0. 
of oil. Water-content was determined by comparing 
the weight of the fresh tissuea with their weight aftor 
desiccation in an oven at 110°C. Ten rata were used 
for each six-hourly reading. 

The tissues were divided by their responses into 
two clearly defined groups, the first being made up 
of the skin, uterus and vagina, and the second of 
striated muscle, heart, creas, brain and gut. 

Water-content in the group of tissues reached 
a high level by the end of the first six hours. It then 
fell (in the case of the akin and vagina to a lower 
level than normal) and remained down until the 
twenty-fourth hour, when it rose again to remain at 
a high level until the sixty-sixth hour. By the 
seventy-second hour, it had either resumed its normal 
level or fallen below it. 

The changes in the second group of tissues (striated 
muscle, heart, brain, pancreas, gut) were in & sense 
reciprocal to those in the first. In the first twelve 
hours after injection, water-content either fell or 
remained unaffected. It rose to a level above normal 
during the period (twelfth to thirtieth hours) m 
which the water-content of the first group of tissues 
was low. It then decreased and reached a minimum 
about the middle of the second and more prolongod 
period in which the water-content of the reproductive 
tissues and skin was high. At the end of this period it 
underwent a sharp transient rise, before reaching ite 
normal level, or a lower level than normal, at the 
seventy-second hour. Corresponding observations 
have been made on normal and castrated male rats 
injected with cstradiol, as well as on normal mice 
in oestrus and in dicstrus, the latter observations 
showing that cyclical changes normally occur in the 
water-content of the tissues referred to above. 

These findings show that ic stimulation 
causes a much more widely Sad kanes in the body 
than has been suspected hitherto. In the case of 
the skin, the total amount of water-shift amounts to 
almost one per cent of the total body-weight (estima- 
tion based on tables provided by Donaldson’). A 
change of this kind and magnitude cannot be regarded 
as secondary to changes in water-concentration 
Pee primarily in the reproductive tract, and 
P ly. therefore, œstrogenio stimulation has a 
direct effect on the water-content of many, if not of 
all, tissues. 

In so far as œstrogenic substances lead to water- 
and salt-retention, they behave like the chemically 
related substances progesterone and testosterone, as 
well as like desoxycorticosterone. This general 
property of the sterol hormones does not, however, 
moply a similarity of action. Thus nitrogen-retention 
is associated with the water- and salt-retention 
stimulated by cestrogenic and androgenio substances, 
whereas ıt does not occur as a result of the action 
of p: me and desoxycorticosterone*. Further- 
more, it has been shown that the excretion of water 
which has accumulated in the sexual skm of monkeys 
under the influence of wsatrogenic stimulation cannot 
be prevented by the admmistration of progesterone, 
testosterone, or cortin’. Preliminary observations on 
the effect of these substances on female and male 
rata, made in the course of the present study, suggest 
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relations are nob the same as those which òccur after 
cstrogenic stimulation. 
: R. ZUOKERMAN. 
A. Parar. ` 
(Rookefeller Research Fallow.) 
G. Bounne. 
(Beit Memorial Research Fellow.) 
Department of Human Anatomy, 
Oxford. 
March 2. 
1 Krohn, P. L., and Zuckerman, 8, J. Phystol., 987 860 (1037). 
‘Fisher, B. B , and Zuckerman, 8., J Physiol ,89, 15P. (Proe., Deo. 12, 


1036). 
oh, A. N., and Yuokerman, 8., J. Physiol, 81, 200 (1937). 
R. W., Amer. J. Physiol, 133, 30 (1938). 
G. W., and Engel, L. L., J. Exp. Med., 08, 209 (1038). 
., Endeornology, 83, 25 (1938). 
H., “The Bat” (Philadelphia, 1024), 
J. Physiol, 94, 3P. (1938). 


A Humoral Transmission of Muscular Contraction 
in the Presence of Veratrine 

THe hind limbe of a Hungarian frog are perfused 
with veratrine 1/50,000 in Ringer’s solution. The 
liquid collected from the vein perfuses a second, 
similar Trendelenburg’s preparation. Direct tetanic 
stimulation of the hind limbs of the first frog 1s 
followed, after a latent period of about 10 minutes, by 
an i contraction of the perfused muscles of 
the second frog. Jt is thus possible to demonstrate 
a humoral transmission of the contraction in the 
presence of veratrine. - 

This effect ia not due to acetylcholine, because 
(1) veratrine has no anticholinesterase action (Bacq 
and Brown), and (2) the transmission is still demon- 
strable in the presence of curare. 

We think that the substance responsible for the 
effect ia the K ion, because (1) veratrine, even in 
1 x 10* solution, greatly sensitizes frog’a muscle 
to the action of K+, and (2) the addition of a amall 
amount of potassium chloride (0-5 mgm.) to an 
mactive perfusate (2-5 0.0.), collected in absence of 
stimulation, reproduces perfectly the action of a 
‘stimulation’ perfusate. This quantity of potassium 
can actually be liberated during a tetanic contraction. 

A. SZENT-GYÖRGYI. 


Chaire Francqui, Z. M. Baog. 
Institut L. Fredericg, M. Gorrart. 
Liége. 


Role of Fungi and Actinomycetes in the Decomposition 
of Cellulose 

Waxsm@an’ has recently demonstrated, by cultural 
methods, the important role of fungi and actinomy- 
oetes in the breakdown of plant tissues in composts 
and dunghills. The details of the process, however, were 
not directly observed. I have previously’? described 
mothods, mvolving the use of polarized light, for the 
direct microscopical observation of the cytoclastio 
process in the cæcum and rumen of herbrvora. These 
methods have since been applied to the study of the 
decomposition of vegetable materials m animal 
fæces, composta and dunghills. The role of Fungi 
and Actinomycetes in the breakdown of cellulose 
thereby immediately became conspicuous. Disinte- 
gration of the cell-wall constituents was directly 
ovidenced by” loss of double-refraction and by 
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disappearance of microchemical reaction in the 
affected structures. i 

The characteristic features which attend’ ~ the 
excision of enzymatic cavities by fungi have been 
pues by Bailey‘; so that it is possible readily 
to inguish the changes taking place from th 
produced by bacteria. a or 





(a) Prosenchymatous fibre invaded by myosttum Note destruc- 
ton of socondary and persistence of and 
Polanzed light. Crossed x SiO” apod 








Details of the process of infection and attack are 
now under investigation. Abundant infection of the 
lumen can commonly be demonstrated in prosen- 
chymatous tissues. Rigid unbranched and extremely 
attenusted hyphe are there formed which from 
point-to-point penetrate the tertiary layer of the 
wall through fine rectilmear channels. In the 
secondary layer these hypha oxpand and branch 
repeatedly ; their proliferation being accompanied 
by an active excision of enzymatic cavities. The 
disorganization of the tertiary layer, on tho contrary, 
18 delayed until a later phase in the procesa; whilst 
the primary layer may in some cases entirely resist 
destruction. This resistance is due to the impregna- 
tion of the cellulose substratum by encrusting 
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substances the presence of which oan be demonstrated 
by extraction with solvents and by microchemical 
reactions. In this way it oan be shown that the 
cytoclastic process may be highly selective; and 
that the changes occurring, for example in composts, 
may bear reference to the balance of cell-wall con- 
stituents in the materials employed. a PA 
The accom i hotomicrograp ustra 
some of the a p E in the changes described 
above. l 


l4 Applegarth Road, Franx BAKER. 
Brook Green, W.14. 
Jan. 30. 
3 B U: W, W., and T..0., * 
woe Yh a es 3 oe. are 
` Baker ) of Oel-Wall Substances 
wis Gene By poet ig 
Previcus publications, 1931-1037), NATURE, 141, 877 (1938). 


* Baker, F., and Martin, B., ‘Studies in the of the 
Cacoum of the Horse’, $. Bak, Abt. II, 90 (1939). is 
‘ Balley, L W., and Vestal, M. R., ‘The Stgnifieance of Certain Wood- 
Fungi in the Hnrymatic Hydrolysis of Callulose’’, 
J. Arboretum, 18, 198 (1937). 


Hybrid Vigour in the Tomato 

THE vigorous growth of hybrids between closely 
related varieties has been widely observed, and for 
several years the phenomenon has received the atten- 
tion of geneticists. Investigations have also been 
made on the physiology of hybrid vigour (heterosis). 
Ashby? and Luckwill* have shown that in the tomato 
heterosis is manifested at an early in the life- 
history, between fertilization and ripening, 80 
that the ripe hybrid seed, resulting from cross- 
pollination, is larger and heavier than that of the 
parent strain. In a recent experiment a different 
result has been obtained, and the causes of this 
contradiction have been investiga 





ted. 

Two lines of tomato (105 and 107) were crossed 
in both directions and also artiflot self-pollmated. 
Fruits were killed and fired at different times after 
pollination and the seeds and measured. If 
the development of the hybrid embryo is compared 
with that of the selfed maternal parent, it is found 
that in each case the hybrid embryo is significantly 
larger in the earlier stages of development, but that 
this initial advantage is not maintained. In the ripe 
fruit the hybrid embryo is the same size as the 
embryo of the selfed maternal parent. This is illus- 
trated in the accompanying graph. The final dize 
of the reciprocal hybrid embryos, which are of identical 
genetic constitution, is significantly different, and 
is evidently determined by the maternal parent. The 
final size of a hybrid embryo is thus no criterion 
of the degree of heterosis. The resulta for the size 
ieee ile ee ee 
with the fact that, in the tomato, seed size and em ryo 
size aro highly correlated. 

The relation of the embryo to the fruit is a double 
one. Development of frurt and size attained depend 
on the presence of growing embryos: but the size 
of seeds is also determined or limited by the nutritive 
supplies from the fruit. In this investigation of the 
tomato it was found that ‘fruit weight’ was highly 
correlated with ‘seed number’ (0:735 + 0-041) and 
this confirms the first relation. Also ‘mean seed 
weight’ was directly correlated with ‘fruit weight/ 
seed number’, that is, ‘fruit weight r seed’ 
(0-560 + 0-061). This illustrates the second. It 
may be said, therefore, that the ‘mean seed weight’ 
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Days after pollination 
MATERNAL INFLUANOn on EMBRYO DSVELOPNENT. 
A. 107 and (107 x108). B. 108 and (108 x 107). 


@ Parent embryos; W hybrid embryos. 


is determined primarily by the number of seeds 
which chance to develop in a fruit. 

In a further experiment with the tomato, the seeds 
of hybrids were compared with those of the selfed 
parent, the more usual technique of allowing self- 
pollination to take place naturally bemg employed. 
In the hybrids (artificially pollinated) the seed 
number was lower and the value of fruit weight/seed 
number much higher. The mean seed weight of the 
hybrid was greater than that of the selfed parent. 
Data are given in the following table. 


Parent 107 | Hybnd 107x105 | Ratio 
Natural Artificial pis 
pollination pollination 
a a 


127 






















This is the reeult obtained by Ashby and Luckwill. 
It is clear, however, that the greater seed, size is 
not due to heterosis, but to the fact that fewer seeds 
developed in the hybrid than in the naturally selfed—. 
and therefore more efficiently pollinated—parent. In 


where all the y were the result of artificial— 

zpollinntica, there ig no differance 
between the seed size of the hybrid and that of the 
maternal parent. 


Bristol, 8. 


1 Ashby, Ana. Bat., ns., 1 (1037). 
* Lockwill, Ama. Bot., n.s., 1 (1937). 


A Gold Sol Test for Bovine Mastitis 


ERapioatiow of bovine mastitis is one of the major 
problems confronting dairy research, and the solution 
of the problem depends to a large extent on trust- 
worthy methods for detecting udder infostions, par- 
ticularly of the sub-clinical type. Many testa have 
been proposed, but none a to compare in 
reliability with the method of isolating the causative 
micro-organisms by plating on selected media. 
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A promising chemical test was reoantly put forward 
by Rowland! m which the ic changes in 
the percentage distribution of the milk proteins are 
utilized. Rowland showed that even in sub-clmical 
mastitis the percentage of casein-nitrogen falls below 
the normal level. This loes in casein is primarily out- 
balanced by a rise in globulin, and thie sugested 
the possibilities of working out a method 
Lange’s gold test for cerebrospinal fluid, a test which 
is largely bound up with pathological changes in the 
globulin content of this body liquid. Owing to the 
predominance of casein, no characteristic resulta 
could be obtained with whole milk, but a sensitive 
test was procured with casein-free milk serum pre- 

in the manner described by Rowland and 
titrated back with sodium hydroxide, using methyl red 
as indicator, to a pH in the region of 6-0-6-5. When 
5 ml. of a red gold sol prepared in accordance with 
Lange’s directions are mixed with 1 ml. of this serum, 
the colour of the gold sol remains unaffected by sera 
from milk of healthy individual cows or quarters, 
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but turns instantaneously to violet or blue in the 
case of even slight infection of the udder. ' 


that the 
correlation between globelia content or globulin/al- 
bumin ratio and the mtensity' of the oolour changes 
is not of a simple nature, and preliminary investiga- 
tions indicate that the proteose-peptone fraction of 
nitrogenous compounds of the milk also participates 
in the reaction. 

A detailed study of all the factors involved is now 


in progress. 
R. Assaaeensone: 
National Institute for Research 
in Dairying, 
University of Reading. 
Feb. 28. 
1 J. Dairy Re., 9, 47, 174 (1088). 


Points from Foregoing Letters 


By isolation of the natural K X-radiation, and 
also by chemical tests, it has bean shown by N. 
Feather and E. Bretacher that an isotope of iodine is 
one of the active products formed by the action of 
neutrons on uranium, and previously regarded as 
belonging to a series of transuranic elements. 

The formation of radioactive noble gases during the 
irradiation of uranium with slow neutrons has been 
studied by F. A. Heyn, A. H. W. Aten jun,, and O. J. 
Bakker. It is shown that the nucleus can be split in 
different ways, giving rise to either krypton or xenon. 
Beveral decay products of these gases are observed. 


Bombarded with fast neutrons, thorium also is found 


to form noble gases too. 


L. J. le Roux, O. 8. Lu and 8. Sugden record ex- 
periments in which two further reactions (the con- 


densation of alkyl bromides with aniline and the- 


hydrolysia of n-butyl bromide) have been used to 

the isomeric “Br nuclei. These results oon- 
firm the discovery of Segrè, Halford and Seaborg and 
of DeVault and Libby that the *Br nucleus of period 
4'5 hour decays by a y-ray change to give the 
isomeric **Br nucleus of period 18 minutes. 

On the basis of X-ray experiments on iron-nickel 
alloys, A. J. Bradley offers a new explanation of 
the structure of some meteorites. These bodies may 
consist of a mixture of large a- and y-crystals, 
corresponding to a state of equilibrium at same 
temperature between 350° and 580° O. It is suggested 
that they have gradually assumed this state while 
in the neighbourhood of the sun, which they encircle 
in a cometary orbit. 

N. Gralén and The Svedberg state that sedimenta- 
tion and diffusion i ta show that the hypo- 
thesis proposed by Talmud for ‘intragiobular’ re- 
actions based upon Wrinch’s theory of protein struc- 
ture cannot explain the formation of a complex 
between egg albumin and glycine ethyl ester. It is 
ee complex can be considered as a 

and with the glycine residues 
ene on the outside of the protein molecule. 


P. Stamberger finds that the coagulation of rubber 
latex from Hevea brasiliensis takes place 6-11 hours 


after collection, before decomposition have 
set in. No change in electrical conductivity could be 
observed during that period. The coagulation is 
apparently due to the action of enxymes on the 
protecting proteins. 


W. J. Hickmbottom reporta that a study of the 
isomerization of benzyl phenyl ether im quinoline 
solution has yielded resulta which demonstrate that 
the isomerization is preceded by an initial fissiop of 
the ether into free radicals. 


pares investigation of the fluoride-contaiing 

mineral ralstonite shows, to A. Pabst, that 
it has a structure similar to that found in the pyro- 
chlore group. 

Œstradiol produces in immature rate changes in 
the water content of most organs and tissues, accord- 
ing to experiments by 8. Zuckerman, A. Palmer and 
G. Bourne. The skin, uterus and vagma show an 
Increase in the water content in the first six hours, 
then a fall until the 24th hour, and then again an 
Increase until the 66th hour. The water content of 
the striated muscle, heart, pancreag, brain and gut, 
on the other hand, changes mainly in the opposite 
way from that described above. 


The fungal disorganization of plant residues in dung 
and composts has been studied by F. Baker by direct 
microscopical observation in polarized light. Charac- 


teristic disintegration p are illustrated. Fungal 
attack origmates in lumen of fibres, fine hyphae 
penetrating the and proliferatmg im the 


secondary layer of the wall. The primary layer 
remains immune from attack. 

Some experiments deacribed by E. 8. J. Hatcher 
show tbat the large hybrid seeds and embryos 
obtained by crossing two inbred strains of tomato ` 
are not the direct expression of hybrid vigour. They 
are the effect of reduced competition between fewer 
seeds which are produced by artificial and therefore 
leas efficient pollmation. 

A new test for bovine mastitis based on a reaction 
between ocasein-free milk serum and solutions of 
colloidal gold is outlined by R. Aschaffenburg. 
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Research Items 


Sarcee Indians of Alberta 


As little has been published about the Sarcee 
Indians, the National Museum of Canada sent 
Diamond Jenness to æ reserve near Calgary to 
study their old customs and beliefs. The material 

thered has now been embodied in a report of the 
Canadian t of Mines and Resources (Bull, 
No. 90, Anthropol. Ser. 23, 1988). Though frequently 
mentioned by European explorers of the eighteenth 
century, the Sarcee did not become regular visitors 
to any trading post yntil the last decade of that 
century. In the inter-tribal warfare of the earher 
nineteenth century, the Sarcee, being ane of the 
weaker tribes, joined themselves to the Blackfoot 
Confederacy., Throughout the nineteenth century, 
they suffered much from the effects both of warfare 
and epidemics, so that by 1924 the number on the 
reserve had been reduced to 160 individuals only. 
In physique, mentality and customs they seem 
searcely di le from Blackfoot Indians ; 
but they have retamed an Athapascan tongue. They 
were a democratic people, who did not countenance 
hereditary distinctions of caste or rank. They were 
divided into bands containing a number of closely 
related families, that usually hunted together and 
always camped as a unit when the tribe was united. 
Girls belonged to their mother’s bands ; boys above 
the age of nine or ten years to that of the father, 
though still retaining close contact with their mother’s 
band. The bands seem to have been very fluid, con- 
stant neither in number nor composition. Each band 
had ıts leader, who was not aleck bak was Teiko 
by common consent because of his prestige. Although 
he possessed no formal authority, his advice and 
instructions were rarely disobeyed. te from 
the bands and cutting across them were societies 
or olube, to one or more of which every male Sarcee 
belonged at some time or other. Each society held 
an annual four days’ dance, being dormant for the 
rest of the year. i 


Androgens and the Ovary 

M. Mazer and O. Mazer (Endocrinology, 24, 175 ; 
1989) have found that, in the immature rat, prolonged 
administration of the -androgen testosterone pro- 
pionate caused a decrease in the weight of the 
pituitary, adrenals, ovaries and uterine horns and 
inhibition of cestrus with mucification of the vaginal 
epithelium. The degree of uterine atrophy was not in 
proportion to the ovarian atrophy, probably because 
the suppression of produstion was y 
counterbalanced by the direct stimulative effect of 
testostarone on the uterus. The adult rat reacted 
similarly except that the pituitary gland. showed. no 
significant decrease in weight. The deleterious effect 
of prolonged testosterone treatment on the ovaries 
was tem . Restitution of structure and function 
occurred within 29 days. The literature and the 
authors’ iments ahowed that the duration of 
treatment was the determining factor in the effect 
of testosterone on the ovaries; short treatment 
produced stimulation and prolonged treatment de- 
preasion. The ovarian atrophy, in the authors’ 
opinion, was secondary to pituitary inhibition. 


Glucose Excretion in Diabetic Dogs 
P. Govaerts and P. Muller (J. Olin. Inves., 18, 25 ; 
1939) have investigated the excretion of glucose aud 
creatinine in dogs made diabetic by pancreatectomy. 
The creatinine clearance being considered as o 
measure of the glomerular filtration and the glucose 
concentration of the arterial plasma as equal to tho 
concentration of this substance in the glomerular 
filtrate, the quantity of glucose which the tubular 
cells reabsorbed from 1 c.c. of glomerular filtrate 
could be calculated. This figure was called the 
‘threshold’. When the blood-sugar concentration 
increased moderately, this threshold increased, and 
with further elevation soon reached a mammal 
value which remained constant for any higher level 
of glycemia. In the diabetic dog at high levels of 
hyperglycmmia, a constant part of the filtered glucose 
saturated the reabsorptive power of the tubular cells, 
and the remainder was completely excreted as in & 
blorizinized dog. These. characteristics of the renal 
ction did not change appreciably in the diabetic 
dogs during a period of observation lasting several 
months. 


A Fosil Whale from Australia 


Ix the older Tertiary rocks at Torquay, Victoria, 
B. G. Pritchard and his assistants discovered 
and collected from a cliff face the greater part of the 
skull of a szeuglodon whale, described as belonging 
to a new genus Mamvwnalodon (Victorian Nat., 55, 151 ; 
Jan. 1939). Various discoveries of fossil whale 
remains, consisting mostly. of teeth, have been made 
in the Tertiary deposits of Australia since MoCoy's 
first record of Squalodon or Phooodon from the 
Miocene of Cape Otway in 1864. But the present 
tind differs from them in the small size and delicato 
build of the skull and of the teeth and their cusps. 
Dr. Pritchard considers it to be a very early type of 
Tertiary whale, ‘‘ahowing the closest approach to 
descent from a mammalian type of ancestor”. The 
age of the rocks from which it was recovered is @ 
matter of controversy, for they have been attributed 
to various iods ranging from Miocene to Eocene, 
but the aithor favours their Eocene origin. 


Reproductive Organs of the Silk Worm Moth 


Ssnvosuxn Omuna has recently issued a notable 
paper on this subject (J. Fac. Agric. Hokkaido Imp. 
Univ., 40, Pt. 3; 1938). In so far as the female organs 
are concerned, the work is directed to tracing the 
whole history of the spermatozoa from when they 
are discharged into the bursa copulatrix. It appears 
that the spermatophore, ejected by a male, occupics 
the greater part of the cavity of the bursa. Several 
hours after ejaculation, the spermatozoa fill the 

taculum seminis. They enter the ductus seminals 
by thoir own motility, while their passage along this 
duct is aided by means of peristaltic movement of 
ita muscular walls. About thirty minutes after mating, 
spermatozoa were appearing in the receptaculum 
seminis. The author claims that the sperms enter 
the receptaculum by its duct, the so-called ductus 
tortuosus. On the other hand, when thoy leave the 
receptaculum, to fertilize the eggs, he states that 
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they pass down the hitherto unrecognized canalioulus 
fecundans. Each egg, in ita to the exterior, 
passes in such a manner that ita micropyle is opposite 
the opening of the caniculus into the vestibulum, and 
im this way becomes fertilized. The av tıme for 
laying each egg is only 6-7 sec. Aa readh the nals 
organs, Omura points out that the ductus ejaculatorius 
of most authors is divided into three parts, namely, 
glandula ora, glandula alba and siada 
prostatica. The histology of the different parts of 
the male reproductive system is described and figured 
while the functions are discussed in some detail. 
The mechanism of ejaculation, and of spermatophore 
formation in the bursa of the female moth, is also 
described. The author claims that the secretion of 
the glandula proetatioa is necessary for the pro 
functional activity of the sperme. The kaalen 
of the spermatozoa from the testis into the post- 
testicular parta takes place, it appears, some four 
days before the moth emerges from the pupe. 


Genetics in the U.S.S.R. 


In February 1938, a conference on interspecific 
and intergeneric hybridization, arranged by the 
Institute of Genetics, was held at the U.8.8.R. 
, Academy of Sciences at Moscow. A hundred and 
fifty scientific men took part, and more than forty 
papers were read. Profs. Vavilov, Kostoff and Luss 
gave critical surveys of the present-day knowledge 
of distant hybridization and ita importance in the 
i ement of plants and animals and to a better 

ing of evolution. Reports were also made 

of work on hybridization in cereals, tobacco, fruits, 

forage crops and potatoes. Work on the crossing of 

various species of Agropyron with wheat, on the 

_ artificial induction of gee sued (that is, of 
ids) 


chromosome doubling ‘in hy and the i 
of animals was also considered. The prooeedings of 
the conference have recently been published ( s 


Acad, So. U.RS.S., Ber. Biol, Nos. 3 and 4. 
Summaries in English). 


Organic Compounds Toxic to Fruit Pests, 


Two types of winter wash are necessary for fruit 
trees. Tar distillates are toxic to the eggs of aphides 
and apple sucker, but have little effect on those of 
capsid or red spider. Petroleum oils, on the other 
hand, are toxic to of red spider and capsids, but 
not to those of aphi and apple sucker. H. Shaw 
and W. Steer (J. Pom. and Hort. Sot., 16, 364; 1989), 
in attempting to find a single substance toxic to 
both these groups, have investigated the ovicidal 
properties of 44 organic compounds consisting of 
di-nitrophenols, thiocyanates, naphthalene deriva- 
tives end organic bases. As a4 result of field and 
laboratory tests on eggs of the vapourer moth 
{Orgyia antigua), the green apple aphis (Aphis pomi), 
the winter moth (Operophtera brumaia), red spider 
(Oligonychus ulmi) and apple sucker (Psyllia mali), a 
large proportion of the materials tested was eliminated 
as showing little promise as winter ovicides. These 
included all but two of the thiocyanates, the naphtha- 
lene derivatives, and the bases other than nicotine 
and some of the quinoline and iso-quinoline com- 
pounds. The materials regarded as worthy of ex- 
tended trial were 3:5 dinitro-cresol, n-dodecyl- 
thiocyanate (lauryl rhodanate), f-butoxy-8’thio- 
eyano-diethyl ether and nicotine. All these are 
suitable for use as supplements for winter petroleum 
washes. The authors discuss the mechanism of the 
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toxicity of nicotine in some detail, and favour the 
view that it penetrates tha egg abell and interferes 
with the development of the embryo. 


Soil Decomposition of 2 Plant Pathogen 

SEVERAL fungi which attack planta from the soil 
disappear when the host is not grown for a certain 
pori 8. D. Garrett, of Rothamsted Experimental 

tation, has made a study of this action with 
Ophiobolus graminis, the causing ‘take-all’ 
disease of wheat (Ann. App. Biol., 25, No. 4, 742; 
1938). The fungus apparently disappears as a result 
of natural decomposition by other micro-organisms 
of the soil. Ip will remain alive indefinitely in air- 
dry soil, at low temperatures of 2-3°C., and under 
sterile conditions. Decay of Ophiobolus mycelium is 
quickest when conditions are such that the normal 
micro-flora of the soil is greatest. Addition to the 


mycelium, whilst dried blood, with readily available 
nitrogen, has the opposite effect. Soil conditions 
which are least favourable for the parasitism of 
O. graminis may, in fact, best preserve the organism 
during the non-pathogenic phase. 


Proteins and Viruses 

Prorarns which posseas the active principle of 
plant viruses have been isolated by W. M. Stanley 
and by F. 0. Bawden and N. W. Pirie from diseased 
hosts. Hideo Moriyama and Shunkichi Ohashi have 
studied the p ies of certain proteins Ipitated 
from healthy p , and com them with virus 
proteins (J. Shanghai Sot. Inst. (Beot. 4), 4, 17; 
1988). Normal proteins which form minute masses 
visible under the microscope or ultra-microscope, 
were obtained without exception from healthy leaves 
of cucumber, kidney-bean, tomato, poplar, spindle- 
tree, dandelion, lettuce and egg-plant, and also from 
petals of bindweed flowers. They were precipitated 
with acetic acid at a certain hydrogen ion concentra- 
tion, ẹ method which Moriyama: has also used for 
the isolation of vaccinia virus protein and¥phage 
protein. Some of the protein precipitates exhibited 
double refraction and all had a low content of 
nitrogen; they are lipo-protems. It is suggested, 
from the general similarity of these preparations with 
virus proteins, that virus attack disintegrates the 
protein of the host, iates some of the decom- 
position products for its own formation, and leaves 
an unbalanced physiology which induces the observed 
pathological conditions. i 


Mechanical Properties of Pinus radiata, 

Own of the exotics which has been most extensively 
planted in Australia and New Zealand is Pinus 
radiata. It grows comparatively fast and it is there- 
fore not surprising that doubts should have been 


on the timber of the le8 was given. In the t 
pamphlet, No. 87 (Melbouma, 1938) “The Mechanical 
Properties - 


for Scientific and Industrial ; 
Australia, the resulta of the mechanical tests to 
which the timber has been subjected are given. This 
little brochure is divided into two parte. The first 
gives in non-technical language the chief resulta of 


No. 3621, MARCH 25, 1939 


the testa; in the second the detailed results and the 
methods of analysis are given. The tests show that 
Pinus radiata ranks fairly high among other conifers 
in so far as its mechanical properties are concerned. 
A considerable variation in properties according to 
the position in the tree was found, the sapwood near 
the butt usually being the strongest portion. The 
direction of loading relative to the rings did not 
affect the static strength properties, with the excep- 
tion of cleavage strength: The impact strength, 
however, was higher when the load was applied te 
the tangential surface. Statistical analysis showed 
that, although there is a correlation between me- 
chanical properties and density, it is not sufficiently 
high to enable the properties of any particular piece 
to be estimated from its density. The pamphlet 
contains a discussion on the influence of rate of 
growth on the properties of the timber, and also 
gives a table of permissible working stresses. 


The Ilinois Basin Earthquake of November 17, 1937 
Tas Ilinois Basin is now considered a seismio 
district, especially for small shocks. Earthquakes 
oocurred there on January 80, 1907, 80 and 
May 1, 1920, March 8, 1928, and November 17, 1987, 
and this latter has been studied by Ross R. Heinrich 
and Albert Frank (Harthg. Notes, Eastern Seo. 
Seis., Soc. Amer., 10, No. 8, Deo. 1938). Ques- 
tionnaire cards were sent out, and, 160 being returned, 
much macroseismic evidence was available in order 
to draw a map showing tho isoseists on the Wood- 
Neumann scale. In the centre shocks of intensity V are 
rolls of Linoleum in the stores being toppled 
over and canned goods shaken off the shelves. The area 
covered was approximately 8,000 square miles. Thie 
macroseismic data agreed very well with the results 
obtained by reading the seismograms recorded at 
various towns. This latter evidence, using Joliat’s 
tables for near earthquakes, gave T'e 11h. 4m. 47:78. 
0.8.T. and epicentre lat. 38° 84’ N., long. 89° 5’ W., 
about midway between Centralia and Odin. The 
epicentre was thus on the north-west limb of the 
Illinois Basin syncline and on the eastern flank of 
the Junction City dome. Faults exist near, but 
not at, the epicentre. 


Copper Sulphate Pentadeuterate 
A sHORT announcement by F. Schacherl and O. 
Běhounek ap a few years ago in NaTuRE 
(138, 406; 1936) describing the preliminary resulta 
. of their imvestigation of copper sulphate crystals 
containing heavy water. These authors have now 
extended their observations (Coll. Crechoslovak Ohem. 
Commun., 11, 57; 1989). The pentadeuterate is 
greenish in contrast with the blue pentahydrate, and 
its dissociation, according to the equation 
CuSO, 5D,0 2 CuSO, 3D,0 + 2D,0 
has been studied over the range 20° O. to 60°C. The 
dissociation of the two deuterates, measured 
tensimetrically, satisfy the equations 
8086-9 
logis p = 11,176 — —7 $ 


2956-88 

T` 

The heat of ‘hydration’ of the pentadeuterate at 
25° ©. is 6-96 keal.; that for the pentahydrate is 
5°32 keal., which that D,O is more firmly 
bound to the anhydrous salt than water is. 





and. 





logy, p = 10,625 — 
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The Ionosphere 

In the issue of the Journal of Research of the U.B. 
Bureau of Standards of December 1988, N. Smith, 
T. R. Gilliland and 8. 8. Kirby give a summary of 
the resulta deduced from their observations of the 
heights of the various layers of the ionosphere and 
the critical frequencies at which reflection from them 


height of 300 kilometres ; in the daytime it descended 
to 225 kilometres and in the summer had a second 
member at 350-400 kilometres. The critical fre- 
quencies for these layers were much higher than for 
the Æ layer and lees regular. The long-period varia- 
tions of critical frequencies for all the layers followed 
closely the variations of sunspot numbers. While the 
latter moreased from 6 to 120, the critical frequencias 
increased for Æ by 25 per cent and for F by about 
100 per cent, correg to moreases of ionization 
of 55 per cent and 800 per cent respectively. 


Total Solar Eclipse of June 8, 1937 
0. B. Momm has recently published a report of 
the New Zealand Total Solar Eclipse ition to 
Canton Island on June 8, 1937 (Mon. Not. Roy. 
Astro. Soo., 99, 2; 1988), in which he gives a brief 
description of some of the results obtained, more 
ially with the 19-ft. coronagraph and the 78-in. 
camera. It is interesting to notice that the two 
instruments gave very different results. The corona- 
graph showed a wonderful wealth of detail through- 
out the inner corona, and, in addition, the prom- 
inenoes were well defined. Nevertheless a 45-seconds 
exposure failed to reveal the corona beyond 1°5 
diameters, from the limb of the sun. By using the 
78-in. camera it was ible in some cases to follow 
the streamers to distances of 3-5 or more diametors. 
The camera was ided with a rotating sector to 
enable photographs to be taken with the object of 
stadying detail over a wide of light intensity. 
The photographs obtained in this way and also the 
short exposure plates taken with the coronagraph 
showed several dark regions in the corona extending 
inwards to the rim of the eclipsed sun. From these 
and other details there is the suggestion of electro- 
magnetic fields in action. 


Radiants of the Orionid Meteor Shower 


J. P. M. Pamwrice, director of the Meteor Section 
of the British Astronomical Association, has recently 
issued a with the above title (J. Brit. Astro. 
Assoc., 49, 4; 1989) in which he gives an account of 
his work on the Orionids in 1936 and 1938. In 
previous papers he that there is a ‘radiant 
pattern’ for this stream, and that the various centres 
of radiation are not stationary, as Denning believed. 
There was the further suggestion that each stream, 
as ib moved eastward, came to a maximum on the 
same meridian of right ascension at about a = 98°. 
The paper gives very full details of the work which 
was carried out to investigate the last result, and 
Prentice is convinced that the Orionid streams have 
a standard meridian of maximum at a = 96°. This 
result is very in i but there seems to be no 
physical explanation.-for it. 
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The Indian Science 
Lahore 


a Re twenty-sixth meeting of the Indian Science 
Congress Association was held in Lahore in 
January, this being the third oocasion upon which 
the Oongreas has met in the capital of the Punjab. 

The president of the Association, Prof. J. C. 
Ghosh, professor of chemistry in the University of 
Dacca, devoted the first part of his address to a 
survey of the development in India of chemical 
research during the last decade. He showed that the 
appeal made by Prof. J. L. Simonsen in 1928 for a 
more intensive study of India’s rich natural resources 
has met with a gratifying response, and, whilst 
deploring the lack of interest in inorganic chemistry, 
he was able to point to the valuable contributions 
made to physical chemistry. He directed particular 
attention to Prof. B ’s outs ing work in 
magneto-chemistry, to Prof. J. N. Mukherjee’s 
elaborate investigations on the colloid chemical 
behaviour of soil constituents, and to the work of 
his own laboratory on the interplay of matter and 
radiation. 

The second part of his addrees was an appeal for 
the formation in India of an All India Council of 
Scientaflo and Industrial Research. Research in 
agriculture has received generous from 
public funds, but little or no attempt has been made 
to implement the recommendations of the Holland 
Industrial Commission. He suggested that there is 
little prospect of the schemes for industrial develop- 
ment, advocated at a recent conference of the Pro- 
vincial Directors of Industty, meeting with success 
unless this development is supported by well-equipped 
and adequately staffed research organizations. 


Tse EARTH'S MAGNETISM AND THE UPPER 
ATHOSPHERE 


The presidential addreas given by Dr. K. R. 
Ramanathan to the Section of Mathematics and 
Physica was devoted to magnetism; it was an 
extremely interesting, well: balanged and up-to-date 
survey of this subject, which after many decades of 
relative neglect has again begun to attract the atten- 
tion of physicists. A: from the standing challenge 
to theoretical physicista which is offered by the 
problem of the existence of the main magnetic field 
of the earth (and also of: its secular variation), the 
subject has come into new prominence through its 
bearing on radio physics (the properties of the iono- 
sphere) and on the entry of cosmic rays intó the 
earth’s atmosphere. Solar physicusta are also oon- 
cerned with the subject, because the time-pattern of 
geomagnetic disturbance, undoubtedly due to the 
sun, differs materially from that’ of the main-changea 
hitherto observed on the sun’s surface, and indicates 
that solar changes of much terrestrial signifi- 
canoe are not yet properly distinguished by solar 
observers. 

Dr. Ramenathan’s address was mainly devoted to 
the transient changes of the earth’s fleld, which are 
associated with the sun and the ionosphere, but he 
also dealt briefly, at the outset, with the main field, 
in connexion with which he made some interesting 
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quotations from the great memoir by Gauss on the 
spherical harmonic analyais of this field. In his survey 
of the transient variations, Dr. Ramanathan de- 
scribed the solar and lunar daily magnetio variations, 
magnetio storms, and—what is the most recently 
established type—the brief disturbances affecting only 
the day hemisphere, associated with radio fade-outa 
and solar eruptions. He rightly directed attention to 
the important contributions to geomagnetic science-— 
that have come from India, namely, the important 
work of Broun on the lunar daily magnetic variation, 
based on the data obtemed at the Trivandrum 
magnetic observatory maintamed for many years by 
the Maharajah of Travancore, and the truly monu- 
mental discussion of the Bombay magnetic data, by 
Moos. In recent years new Indian contributions to 
ionospheric studies have come from Profs. M. N. 
Saba and S. K. Mitra and their studenta. ; 
In his survey of geomagnetic problems, Dr. 
Ramanathan provided an admirable brief outline of 
the present state of knowledge in this field, which 
should be of value to physiciste everywhere who 
desire an introduction to the subject. , 


ANALOGY AMONG CHEMICAL ELEMENTS AND RADICALS 


The first part of the presidential addrees to the 
Section of Chemistry, by Prof. P. B. Sarkar, included 
an account of the volumes and magnetic properties 
of ions and the.relation between these p ies and 
colour with the electronic structures of the rare earth 
ions. The effect of deformability was considered in 
ita relation to isomorphiam, where the influence of 
ionic radii was fully explained. aa 

In this part of the addrees special emphasis was 
laid on the modern explanation of cases of isomorphiam 
which cannot easily understood or explained on 
the older views. As an exaníple, it is stated that the 
1onic radii of 8*+ and Be'+ are both 0-834 A. The 
only difference between the two ions is in their 


po. power. A series of isomorphous simple 
and d sulphates and corresponding fluoberyllates 
have been prepared by Ray, and in ost all cases 


the fluoberyllatea resemble the corresponding sul- 
phates in both physical and chemical properties. The 
X-ray spectrum of barium fluoberyllate is practically 
indistingwishable from that of barium sulphate. 

Although pure alkali aluminium fluoberyllates 
corresponding with alums have not been prepared, 
mixed crystals of alums containing both sulphates 
and filuoberyllates have been obtained. Prof. Sarkar 
directed attention to the analogy between the mono- 
fluophoephate ion PO,” and the sulphate ion SO”. 
Several simple and double monoftucphosphates as 
well as compounds of the alum type isomorphous 
with the corresponding hates have been prepared 
in his laboratory. Another case of isomorphism 
supported by mixed crystal formation is afforded by 
the formates and nitrites studied by R&y. 

Prof. Sarkar concludes that three essential factors 
determining chemical similarity are (i) equality of 
ionic charge or valency, (i1) similarity of structure, 
and (ili) approximate equality of ionic radi. Of 
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theso the first is the most important and demands 
complete equality, whereas the other two permit of 
slight deviation within & narrow range. 


CONSERVATION OF INDIA’s MINERAL WEALTH 


Dr. 8. K. Roy, in his presidential address to the 
Section of Geology, chose as his theme the con- 
servation of India’s mineral wealth. Considering the 
vast size of the country, mineral occurrences are few 
and far between, and for this reason alone they 
should be stringently conserved to meet the growing 
demands of industry and national defence. India 
posseenes deposits of both coal and petroleum, and 
attention should be directed towards their conserva- 
tion. 


j`: Owing to the number of serious accidents which 


have occurred during recent years, researohee on 
‘gafoty ın mines have taken precedence over fuel 
research. Hydraulic pecking, kaoat as sand-stowing, 
has been found by the Coal Mining Oommittee to be 
an efficient method of preventing practically all major 
disasters, and there is no reason, therefore, why this 
should not be put into practice by law and the 
energies of experta now turned towards fuel research. 
Thore is ample scope for this, particularly ın the 
Jharia coalfield, where about 30 million gallons of 
tar are wasted annually in EFE of soft oake. 
Of the 300 million gallons of petroleum consumed 
annually, only 76 millions are produced in India, and 
yet httle is done to conserve the limited supply 
available. 

Apart from coal and oil, theré are a great many 
minerals which should be conserved. ia is by 
far the largest producer of mica and could well 
command the world market were the industry 
efficiently organized. As are, the mica deporits 
are for the most part exp oited by unscrupulous 
small capitalists anxious only to fill their own pockets. 
Once they have recovered such mica as is easily 
available at the surface, they abandon the deposits. 
Thus in course of time valuable underground resources 
become overgrown and no one is aware of their 
existence. Another source of loss to the mineral 
wealth of India is the exceedingly low price at which 
minerals such as kyanite, magnesite, manganese, 
beryl. eto., are exported, simply because there id 
little demand for them within the country itself. 

The history of India shows that years ago metals 
such as gold, silver and copper were available in 
large quantities. Diamonds also occur at three 
. different geological horizons, and vntil the middle 
of the last century India supplied 98 per cent of the 
world’s output. At the present time, however, 
diamond mining is extinot. 

India cannot afford to ignore this wealth, which 
with the of properly trained geologists, mming 
engineers chemista, backed by local government 
departments. could be exploited to the advantage 
of the nation as a whole. ` 


THe GEOGRAPHICAL PERSONALITY OF INDIA 


The presidential addreas by Mr. N. Subrahmanyam 
to the-Section of Geography and Geodesy covered 
widely, if superficially, almost every aspect of the 
life of India in an attempt to saseas the present 
characteristios and the direction of change of Indian 
civilization to-day. 

A review of physical factors, including climate and 
ita effect on production, was comprised under the 
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ka of statio geography. Then followed under the 
heading of dynamio geography an -account of the 
more modern influences that are permeating India 
and an estimate of their effect. India has long been 
awakening into modernity through impect with 
Europe, and particularly through British permeation. 
Her isolation has gone: new forces permeate cities 
and towns and through the motor-car and radio 
are reaching the villages, where eighty per cent of 
the inhabitants dwell. Self-sufficiency is rudely 
shaken: even caste is adapting itself to new condi- 
tions. The old conditions and obstacles to progress 
such as preasure on the land, recurrent famines and 
appalling poverty are no longer accepted; their 
courses are recognized to be removable. 

In short, man in India has fallen behind, but now 
he is catching up and bids fair to take full advantage 
of his opportunities.: A new composite civilization 
should emerge as a synthesis of Eastern and Western 
cultures. From the medieval India there is emerging, 
though naturally not without disoord in places, a 
modern India. 


INDIAN Forest MycoLocy 


Dr. K. D. Bagchee’s presidential address to the 
Section of Botany dealt with Indian forest myoology 
with special reference to forest pathology. It was in 
the carly years of this century that Dr. E. J. Butler, 
at the time mycologist to the Agricultural Research 
Institute at Pusa inaugurated by Lord Curzon when 
Viceroy of India, wrote a papər or two on Indian 
forest fungi published in the Indian Forester. The 
subject, then almost a sealed book, has remained so 
until within the last few years. Dr. l3agchee’s address 
shows that considerable progress is being made in a 
fascinating branch of forest studies, and one which 
will become of increasing importance in the years to 
come. 

Dr. Bagchee stated that most of the forest diseases 
of India, moluding heart-rota, are ous. They 
seldom become epidemic, the organisms causing 
them being more or less in a biological balance 
with their hosts. When this balance is disturbed 
by unusual weather conditions or other factors, an 
indigenous disease temporarily becomes ppidemic ; 
when the disturbance ends, the disease resumes ite 
former status, effecting cumulative damage through 
slow and constant action. But parasites coming into 
a new region often find some species perticularly 
susceptible to their attack, because of the lack of 
any established balance between the parasite and the 
host, and thus an epidemic breaks out. 

It may be pointed out that the balance mentioned 
above under which the primeval forest has main- 
tained itself the ages may be, and often 
is, interfered with by good forest management, the 
sylviculturist endeavouring to eliminate Nature’s 
exuberant abundance in the production of material 
of little economic use and to increase the valume of 
the crop per unit of area whilst keeping it clear of 


dead and d; material. Whilst on one hand this 
should reduce danger from insect or pests, 
in epidemics the reverse may be the case. planta- 


tions of ane species, especially exotics, the forester 


has already realixed the position. 


Dr. divided his subject into aix main 
heads: (1) Coniferous ruste ing conifers in the 
mountains; (2) root-and-stam-rotting fungi killing 


conifers in the mountaina and hardwoods in the 
plains; (8) canker pathogens infesting native and 
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some introduced hardwood species; (4) nursery 
diseases ; (5) timber diseases—timber-rotting fungi ; 
(6) ecology and habits of the forest fungi of the forest 
floor or on the woody undergrowth or sub-aerial 


which he bas studied, and dealt with certain poesi- 
bilities of control measures. The address is a valuable 
contribution to the available knowledge on this 
subject. 


BATRACHIARS AND THEIR ENVIRONMENT 


The president of the Section of Zoology, Prof. 
C. R. Narayan Rao, directed attention in his address 
to changes induced in closely related frogs and toads 
by differant influences of environment. The observa- 
tions are of special interest because they are due to 
the author’s own studies in an area of highly diverse 
physiographical conditions, and because they illus- 
trate the possibilities that lie in ecological work of 
this kind. To select one or two of his pointa. We 
are accustomed to think of batrachians as limited to 
regions of great humidity, but some live continuously 
in “conditions of extreme dryness’. These show 
distinctive adaptations: some inhabit deep burrows 
exoept during a short humid period; in Uperodon the 
skin is developed to absorb and retain water, which 
may thus be available during drought. Aquatic 
batrachians have large kidneys; those attuned to 
dry conditions possess relatively small kidneys, a oor- 
repay large bladder and a surprisingly small 
amount of excretory products in the urine. Lastly, 
the aquatic forms reduce the exposed area of moist 
skin by resting flat upon the ground, whereds the 
others sit with a half- cular pose. ; 

Another striking tion, suggested tentatively 
by Prof. Narayan Reo, is that between the presence 
or absence of the tympanum and the temperature of 
the air or water in which the batrachians live, for 
he finds that higher temperature leads to conspicuous 
development of the tympanum, lower temperature to 
ita reduction or absence. Temperature seems also to 
rule tho shape of the body, cold temperatures in- 
ducing rather globular forms with reduction of 
surface area; whereas high temperatures are a880- 
ciated with extensive surfaces, and with the habit of 
sativation, which seta in at 105° F. i 

Frogs typical of dense arees of jungle have elon- 
gated bodies and shortened hind lmbs. Species 
represented both in forest and on high ground lay 
fewer eggs in hill streams and pools and, correlated 
with the smaller ovary, the fat-body also undergoos 
reduction. The stadiss made by Prof. Narayan Rao 
in South India offer many suggestions which workers 
in other of the world will be anxious to teat 
upon their own amphibian population. 


TRIBAL CULTURE CONTACTS AND ACCULTURATION 


In India there are nearly thirty million primitive 
peoples, among whom tribal society in many areas 
18 experiencing ion through changes in 
economics and social life. In certain groups, however, 
which have not lost their vitality and interest in life, 
cultural contacts bring about the selective adoption 
of alien traits, a cultural symbioeia or acculturation. 
This topic formed the subject of Dr. D. N. Majumdar’s 
presidential address to the Section of Anthropology. 

Nowhere in Indid is this cultural symbiosis or 
acculturation more patent than im Bastar, an 
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important feudatory State of the Central Provinces.. 
Here the native population is Gond. Foreigners. and 
immigrants, claiming Kshatriya origin, are believed 
to have mixed freely with the native population. 
Two groups, paving social precedence, claim Kshatriya 
origin; the remaining groups.are regarded as of 
indigenous origin, probably with good reason. The 
linguistic and ethnic frontiers in Bastar are very 
uncertain; and it has for long been a melting-pot 
of races and groupe. Tho infiltration into an aboriginal 
area of oaste peoples, who dominate the native 
population, has resulted im an interdependence of 


of this interdependence and 
to this custom, when & member of one of the inferior 
groupe is in t need of money, for example, for 
the payment of a fine, or to meet the of a 
Saeed cing: Ea wll borne fone anani 
for whom he works, ying by agricultural service. 
Formerly, when tribal organization was strong, if 
such & sum of money was required, it was raised 
by group affort. Now that tribal and group solidarity 
is dissipated; the economic helplessness of the inferior 
groups is exploited by the caste people, the loans 
often entailing lifelong servitude, which may paas to 
his heir, if a man dies while still in debt. - 

Nevertheless, in some areas economic inter- 


example, is the dormitory 
martied youths and girls collect to dance and sing 
together at night. Originally, under tribal organiza- 
tion, this institution was mtended to enable the 
warriors to lie in readiness to protect the women 
and property of the group from raids. It now servee 
as an educational mstitution, in which the young 
people loarn the group standerd of social life, 
discipline, the economic pursuita characteristic of 
the group, social and ceremonial duties relating to 
sex and associated matters. Thus the dormitory 
now fulfils an important role in the tribal life of the 
community. 


INSECTS AND THEIR ROLE IN INDIAN AGRICULTURE 


Under this title Dr. T. V. Ramakrishna Ayyar 
contributed an interesting presidential address to the 
Seotion of Agriculture. The substance of his discourse 
was a general survey of insects in relation to man and, 
in particular, in connexion with problems of Indian 
agriculture. Š 

After discussing estimates of losses due to insect 
depredations in the United States, Dr. Ayyar com- 
pare.similar losses in India. In so far as rice, wheat, 
cotton, sugarcane and oilseed are concerned, he 
computes the annual losses of these crops, alone, at 
more than 200 million rupees. While the insect pest 
problems of the different areas of India differ oon- 
siderably in geographical, climatio and other oondi- 
tions, and accordmg to the crops grown in each 
region, there are a few species of so wide a range as 
to affect India as a whole. Of these latter, locusta 
are of primary importance, and ially note- 
worthy was the large-scale infestation of the desart 
locust (Schistocerca gregaria) during 1926-31. 

After reviewing various artificial methods of insect 
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control, the subject of natural or biological control was 
then considered. In South India, biological control 
has so far been tried on an organized scale against 
two species of insect pesta. One, the fluted scale 
(Ieerya), which was introduced into the Nilgiri 
about 1927—28, has been considerably checked 
not completely exterminated by the beetle Novias 
cardinalis. The other pest, the coco-nut caterpillar 
(Nephantis serinopa), is indigenous and has a complex 
association of various insects living in relation to it. 
A bionomical study of this association has been 
attempted, and some of the parasites have been found 
occasionally to exercise appreciable control over this 
caterpillar. In so far as pest planta are concerned, 
the cochineal (Dactylopius) has brought about a 
remarkable and spectacular result in the eradication 
of prickly pear. 

with the organization of entomological 
Dr. Ayyar rightly stressed the importance of 
taxonomy and aptly remarked that discrimination 
between species is the startmg-point of the majority 
of Indian biological problems. , Other important 
aspects emphasized by him are the need for studies 
of ecology and of bioclimatics. He remarked that 
while pure science is often immensely practical 
and applied science is often very pure, between the 
two there is really no dividing line, both being 
necessary for the intellectual and material needs of 
man. In oonclusion, he pleaded for the giving of 
greater encouragement in scientaflc institutions and 
universities to applied science, which is necessary to 
meet the many material needs of India. A 


PHYSIOLOGICAL RESEARCH IN INDIA 


In his presidential addreas to the Section of 
Physiology, Prof. N. M. Basu made a plea for the 
establishment of physiological teaching and research 
in India, by the provision of better facilities for the 
holders of teaching posts, and the modification of 
existing degree courses to encourage the develop- 
ment of the student along the right lines. In spite 
of the many obstacles, muoh fruitful work has been 
carried out in India in recent times. The normal 
blood picture of the Indian has been established in 
many districts, and an extension of such work to 
other areas would be of the greatest value to the 
practitioner of medicine, as would an extension of 
ee ee eae 
relation to surface area and 

Maok tone hes boon devoted to mirioni surveys 
and the investigation of the dieta of various areas, 
ae the effect of supplementing those diets which 

ound to be deficient. Dietary surveys made 
i Soth tilian. ‘villages altered. that ot only Jars 
deficiency diseases common, but also the actual 
calorie intake is lower than the mmimum. Addition 
of very small amounts of milk to such diets is 
very beneficial, chiefly through the calcium content 
of the supplement. The diet of middle-class 
families has bean found to be deficient in ani 
animal protein and in calcium. 

A cansiderable amount of work has been devoted 
to analyses of the composition of various foodstuffs, 
and to the determination of the biological values of 
the proteins of common Indian foods. Rice has a 
high biological value, and, together with pulses, 
forms a valuable addition to a diet. The vitamins 
have, naturally, attracted many workers. Vitamin 
O has been found to exist in large quantities in such 


fat, 
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native fruits as lichis, mango and guava, and the 
importance of this vitamin in aiding resistance to 
infection has been established. The occurrence and 
stability of carotene and vitamin A in indigenous 
plants has received attention, and observations of 
interest have been made on the effect of diet on the 
absorption of this vitamin from the alimentary tract. 


‘An inquiry into the requirements and saturation of 


various groups in vitamins C and B; is now in progress, 
and promises to yield interesting results. 

The ce of nutritional research is due 
to the fact that ample funds are available for it. If 
they were as well supported, other branches of 
physiology would advance as rapidly, and the subject 
would be able to take ita full role in the development 
of biological science and medicine in India. 


Dynawic STRUCTURE OF HUMAN PERSONALITY 


In hs presidential address to the Section of 
Psychology, H. P. Maiti pointed out that personality 
in ite practical aspects meets us to-day wherever we 
have to deal with human nature, whether in hospitals, 
in clinics, in schools and colleges, or in industrial 
organizations. 

There has always been a popular interest in per- 
sonality, but until recently scientific eee e 
avoided it, probably because of its complexity. The 
work of the peychiatrista towards the end of the last 
century familiarized us with some of the problems of 
the abnormal personality, and Janet distinguished 
two main types of personality structure, namely, the 
‘psychasthenic’ and the ‘hysteric’. For peychiatric 
practice this work was fruitful, but it threw little light 
on the mechanism of personality integration. Nor in 
spite of the enormous amount of work devoted to their 
study have personality testa proved of reliable validity, 
probably because, if personality is a functional whole 
with interacting parts of which some are dominant over 
others, then no test or description can be adequate 
unless it can show the role of each part in the work 
of the whole. We need a-dynamic theory of per- 
sonality. 

The most likely fields of study are (a) the clinical 
and peycho-analytic flelds, where variations of funo- 
tion through pathological deviations can be observed, 
and (b) through observation of the normal changes 
attendant upon development 

The recent modification of the Freudian theory of 
the neuroses throws some light on a number of diffi- 
culties. The distinction of the Id, Ego, and Super- 
ego, roughly equivalent to the more popular distinc- 
tion between i reason and conscience, shows 
the effect of the social influences of the early years 
an the rest of the personality. Genetically, the three 
are continuous one with the other, and can only be 
considered separate for functional purposes. The 
Id is undifferentiated instinct not yet organized 
under the unity of the Ego; the Ego gradually 
develops as the Id comes into contact with reality, 
and the 8 -ego grows later out of the developing 
qualities of the Ego, thus helping the Ego to keep 
the Id in check. 

These factors in their mutual interaction constitute 
the fundamental scheme of personality in an indi- 
vidual, and form a continuously active system, each 
pert being in dynamic interaction with the other 
two. In the healthy mind the three structures 
harmonize, and retam their plasticity throughout 
life. 
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Science News a Century Ago 


Pentland’s Travels in Peru and Bolivia 


-AT 8 meeting of the Royal Geographical Society, 
on March 25, 1839, extracts were read from a paper 
by Dr. Bowring “On the Geography of the Country 
around Cuzco”, and an account was given by Joseph 
Barclay Pentland (1797-1878), H.M. Oonsul-General 
im Bolivia, of his travela in Bolivia and Peru during 
the preceding two years.’ With the fsa nee of 
General Miller, it was believed Dr. 

Pentland were the only SS eis Wad idee 
Cuzco with a scientific object. During his stay in 
the city—the ancient capital of the a 
made plans of the ancient and modern city, and 
examined the remains of Peruvian architecture. In 
his paper, he dwelt upon the extraordinary style of 
cyclopean construction of the ancient Peruvians, 
which was no leas remarkable for the care shown and 
the remarkable size of the stones, some of which 
exceeded 150 tons in weight. In the course of his 
journey, he determined by astronomical observation 
the position of nearly forty places and he determined 
their height by barometric measurements. He 
also referred to a canal cut across a pass of 
the Western Oordillera into the valley of the 
Tacna. This was planned by an i named 
Soott and undertaken chiefly by British merchanta. 
At one point it was 14,652 ft. above sea-level. 


A Sawing Machine for Iron Rails 

cern 26, 1889, Joseph Glynn, F.R.8. (1799- 

868), described to the Institution of Civil 

a “Bowing Machine for Cutting off Railway S 
which had been erected at the Butterley Teen, Works 
Derbyshire, for cutting rails for the Midland Counties 
Railway. The machine had two circular saws each 
of them being 8 ft. in diameter and 4 in. thick. They 
were mounted in headstocks which could be moved 
ab right angles to the rails. They revolved at 1000 
revolutions minute between two disks of cast- 
iron faced with copper, and into water. The 
rails were sawn while hot, it taking 12 seconds to 
saw through the ends of a 78 Ib. rail. 


` Audouin’s Advice to a Naturalist 


A Fruxon naval officer, M. Lefebre, about to 

travel jn countries bordering the Red Sea, solicited 
instructions as to what objects he should study. 
Among those he appealed to was the French entomo- 
logiat Jean Victor Audouin (1797-1841). In the 
Athenaum of March 30, 1839, appeared extracts 
from Audouin’s remarks. ‘‘The Gulf of Suez”, the 
article said, ‘ ‘ja extremely rich in mollusca, zoophytes, 
crustacess and annelides and it is vary desirous that 
the fugitive colours of the Doris, Bursatella, Orchidia, 
and Tritonia, etc., should be delmeated. The animals 
of several of the shells, also found in the Red Sea, 
are hitherto unknown; for instance thé Anatola, 
and the same may be said of the zoophytes, concern- 
ing which it would be highly important to 
the i of form as well as colour, both of 
which alter so quickly; those of the polypi with 
flexible stems would be particularly interesting. . 
It is supposed that many new spiders may be found 
in Abyssinia, and the genus Lyocosa, to which the 
Tarantula belongs, should be especially examined. It 
is, however, chiefly the class of sects which may 
be enriched by a journey to Abyssinia.’ 
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"| Societies and Academies ` 
Paris ; 
Academy of Sciences (O.R., 208, 545-608, Feb. 20, 
1939). 


H. Corm and Mua. M.-M. OnoLLaT : Formation 
of inulin in annual plants. Conditions for formation 
of inulm are more easily realized in the Campanu- 
laces than in the Composite. 

G. Mats4oor: Correlations between related indi- 
viduals, in the hypothesis of homogamy. 

V. A. KOBTITIIN : Compatibility of stable singular 
points of differential equations. 

H. Oanran and 8. MANDELBROJT: Solutions of 
Carleman’s problem for a finite interval. 

D. Batonrmxy: Imaginary triple collisions in the 
plane problem of three bodies. 

R. Jamm: Theorem relating to the isentropic 
flow of perfect gases. 

J. BETHENOD: Determination of the range in 
which an alternating current aro funotions. 


F. Osnsaway: Propagation of high-frequency 
oscillations on networks for the transport of electrical 


energy. 

T. Korman: Action of visible and ultra-violet 
light on periodic reactions. - - 

G. RaBovr and E. Tawau : Emission of ionizing 
radiations by salts of ordinary metals. 

J. SoLomoN : Splitting of radioactive nuclei by 
neutrons. It is suggested that the action is analogous 
to ‘prediasociation’ of molecules. 

H. von Hasan, JUN., L. Kowansxr and M. 
Macat: Intensity of the neutrons in cosmic radia. 
tion. Radio-element §3Br was produced by cosmic 
ray neutrons, the mtensity of which was much 
greater at a height of 9,500 metres in an aeroplane 
than on the ground in Paris. 

Mun. T. Guomart: Absorption in the ultra- 
violet of oximes in the solid state. The bodies exist 
in two forms with different 

Y. Dovogr : Principles of oryosoopy and the con- 
struction of & oryoscopic apparatus. 

0. Duvar and G. Mazars: Micro-estimation of 


Reaction with chlorine of some 
derivatives of the phosphonitrile radical. 

Mira. M. Morarez: Preparation of soluble 
molybdic acid. 

Mun. Z. SouBansw-CuatTanarn: Constitution of 
molybdic acid in dilute aqueous solution. 

R. Pauu: Opening of hydrofaranic and hydro- 
pyranio cycles by acetic anhydride. 

W. 8. Race: A new series of esters of the oses, 
the azoyl-estars. 

J. Luason : Instantaneous determination, without 
calculation, of any altitude of a radio-sonds, 

P. Gavaupan, Mua. N. Gavaupaw and J.-F. 
Durand: Effect of some hydrocarbons and their 
derivatives on mitosis and on cytodieresis. 

A. TouBNADE and Q. CHanpon: Mechanism of 
post-de i hypertension observed after tem 


- porary insufflation of the lungs. 


G. Umean and J.-L. Pannor: Influence of 
bleeding on the power of the plasma to destroy 
hi s 


H. Muntz: Fundamental laws of hemodynamics. 

Muiz. V. DautsoH: Sedimentation constant and 
molecular weight of syphilitic i 

8. Meracurmov, A. YanmMaow and O. Yaporr: 
Action of radioactive radiations on microbes. 
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Royal Irish Academy, Feb. 27. National Academy of Sciences (Proo.,-25, 1-54, 
J. M. O’Cownorn: The significance of mono- Jan. 15, 1939). 
molecular layers of fatty acids in the control of W. J. Rossins and Many B. Sosmipr: Vitamin Be 


animal oxidation. The inftuence of temperature 
from 0° C. upwards on the oxygen consumption of 
the frog was examined. It is found to show 
increases between 6° and 14° and between 21° and 
80° and at 15°. These changes correspond in position 
and in extent to the expansion of a monomolecular 
layer of myristic and palmitic acid in the proportions 
in which they occur in the frog, and to the melting 
of palmitic acid. 

A. Austin Mume : River development in South 
Ireland. The rivers of South Ireland originated as 
south-flowing consequent streams on a plane above 
the summita of the present mountains. Later, the 
rivers have, by ted captures, extended along 
the east-west synoli of soft carboniferous rocks 
until many of them flow in this direction from source 
almost to mouth, turning south only in the last few 
miles of tidal estuary. For some time the sea-level 
stood 800 ft. above that of to-day and cut a broad 
beach, backed by a line of oliffs, at that height 
on the southern slopes of the Knockmealdowns 
and other mountain groups. The sea-level declined 
by to 400 ft., then to 200 ft., then to the 
level of the pre-glacial raised beach a few feet above 
Ordnance datum, then to about 100 ft. below present 
sea-level, returning only quite recently to the present 
position, drowning the estuaries. 


Vienna _ 
Academy of Sciences, January 12. 

W. J. Mtuume, E. Low and F. Steiaur : Difference 
in the rate of oorrosion of pure and commercial 
aluminium in alkaline solutions. The u.M.¥. of the 
local voltaic couples pone e n is the 
same for both kinds o int ; the higher 
velocity of corrosion of commercial aliminium is due 
to the lower resistance of the surface film, brought 
about oe by the inclusion of metallic impurities. 

J. wen and B. ZAUNBAUER : Synthesis of 
quinoline by tetralylamines. 7,8-tetramethylens- 
quinoline. 

J: Lovpwse, F. Scmaorr and B. ZauNBAUEB: 
Hydrindene derivatives (2). Simple substitution 


A. SxRaBAL: Continuity of the kinetics of bleach-_ 


ing solution. The various kinetics of bleaching solu- 
tion are all derived from a single law involving two 
velocity coefficients. 

J. Kes: Frequency of abnormalities of the 
leaves of Juglans regia due to a late frost. 


January 19. 

M. Stank : Stages in the development of crystallme 
schists of the Radstddter chalk beds in the Arltal and 
Gasteintal. 

M. Topzeczmr: Theory of earthquake disturb- 
ances. The motion of the ground is assumed to be 
of the form 2 = Ame gin w t. 

O. Pauntsuw~: Studies of the Raman effect (97). 
Poly-substitated benzols. 

J. Baunneae: New find of Hipparion fauna at 
Veles in Macedonia. 
~~A. Espern : Series involving products of Laguerre 
polynomials. : 


a growth substance for excised tomato roots. Slow 
growth has been maintained over a period of more 
than two years in a solution of mineral salte, ure 
cane sugar and thiamin. Growth is i by 
substituting a light brown sugar for the pure cane 
sugar, due apparently to presence of vitamin B,. 
Probably the roots synthesize sufficient vitamin 
B, for slow growth in solutions containing thiamin. 

W. J. V. Osrernout and 8. E. Hux: Chemical 
restoration in Nitella (8). Effects of inorganic salts. 
Irritability disa after two to six days in dis- 
tilled water but can be restored by 0-01 m. sodium 
chloride or sulphate in five minutes. This is con- 


radiator anger en element the K emission lines 
of which are a li shorter in wave-length than the 
K absorption wave-length of the principal element 
of the specimen is used. This radiator (scandium 
oxide for photomicrographs of bone) is irradiated 
with an ordinary X-ray tube, and emits radiation 
heavily -absorbed by the specimen. The ‘camera’ 
must be evacuated. 

G. D. Sw=tzi: Induction by irradiation with neu- 
trons of hereditary changes in mice. Both X-rays 
and neutrons produce translocations and sterile F, 
males, but both fail to produce détectable numbers 
of recessive mutations. 

D. Bopunsrx=mx: Imaginal differentiation in- 
augurated by oxygen in Drosophila . The 
presence of oxygen, rather than a differentiation 
hormone in the anterior part, seams to be necessary 
for differentiation of the abdominal ectoderm. 

H. C. Sromocan, H. L. Cawpsacn and, O. 8. Lan- 
ToRD : Experiments on the relation of nutrition to 
the composition of the body and the length of life. 
Contrary to the classical view that the chemical oom- 

ition of an a ism ia rigidly specific, it is found 
that rate of calcification in the normally developing 
body can be varied by adjusting calcium intake within 
the normal range, without departure from fall health. 
The higher intake seams to be permanently advan- 
tageous. High intake of vitamin A has improved 
length of life and vitality of offspring. 

E. B. Wirsow and Jaws Woroxstar : Resolution 
of tests into two general factors. 

W. R. Mues: Steady polarity potential of the 
human eye. Electrodes are placed on the skin near 
the eyes and the body potential balanced out. The 
potential of the eyeball 1s closely proportional to the 
sine of the angle of rotation of the eye. 

O. Struva: Physical state of the interstellar gas 
clouds. A theoretical discussion leads to the view 
that there is a high abundance of hydrogen atoms in 
interstellar gas ; roughly, hydrogen atoms to calcium 
atoms are as 10° to 1. 

- Q. A. MOLER: Groups of degree n in which the 
largest degree of a substitation is a minimum. 

E. T. Bart: Euler’s concordant forms. 

8. Lurscnerz: Mapping of abstract spaces on 
polytopes. 

J. W. Toaz: Intrinsio metric of & polytope. 

J. W. ALHXANDHE: Concept of a tological 
spece. 
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Forthcoming Events 


Omma Socwry, March 29-31.—Anniversary Meetings. 
March 29, at 5.—Sir Henry Tisard, F.R.S. Rutherford 
Memorial Lecture to be delivered at the Royal In- 
stitution, 


March 30, at 2.80.—Annual General Meeting. 
At 4.—Premdential Address. 


Brrr PsyonotoaioaL Socrmery, March 30-April 3.— 
Extended General Meeting to be held at Reading. 





Appointments Vacant 


APPIJGATIONS are uivited for the following a intments, on or 
before the dates mentioned ppo 


SOANTIFIC OFFICER (physicist) to the Wool Industries Research 
Assoctation—The ee Se ee ee Leeds, 6 (April 1). 

DEMONSTRATOR OF INORGAKIO AND PHYEI OAL CHEMTETRY in Bəd- 
ford College, Regent’s Park, N.W.1—Tho pooretary (April 6). 

Tireoror or pee voxa AyD ee in fhe Aeronaŭkoal 
(B ), EA), Berkeley House, W.1. s; 

LECTURER (WOMAN) DT GROGRAPHY In the Lincoln Diocesan Traming 

Oollege—The Princrpal. 





Reports and other Publications 
(not included in the monthly Books Supplement) 


Great Britain and cape 
Pets One Hundred witcha 
(Camborne : Cambor pete H 
ator: Allan Ferguson 


ere lias va." 7 1088 1938 not Papan oomi me 


(London: Brompton Hospital. 
Teasa or G BAIA 1 Bocaty of Bdiaburgh. Yol 
No. 22: The Stanotte sod ao S ha Alnpediacy Gane! orans 


Cornwall 


No. 7: A Stady of Seasonal Development of the t 
in to Bhght Attack and Spraying. By Paul 
(Dublin: H Figg and Oo., London: Hodges, F 
and Oo, Ltd ) 1s 
of the Privy Counoil for Medical Research. Report of 
De Ce Oot for the Year 1037-1038. (Cmd. 5039). 
Pp. 221. (London: H.M. Statsonery Office.) 8s. 6d. net. [13 


Sqentafio Horticulture en tha the H.A A. Yoar Book) Yol 7, 
1939. (Published by the tural Hducation Assocation.) Pp. 
Co plates. (Wye’ South-Hastern Agricultural College 3 


Toae ace Bertiga Memorandum No. 2 eres 
ag og Organwation Pp. 29. (London: HM. Btatonery = 
The British Corporation. Twelfth Annual R 

gets (Cmd 6051.) Pp (London: HW. Btationery 
Department of Bolentafic and Industmal Research . Food In 

ton. Leaflet No 8. The Cold Storage and of By 
Dr. T. Moran. Pp Ô. (London. Department of Soren: Fen need 
tral Research ) [68 
the International Tin 


of Research and 
No. 00: The Woctrolyue Vols of Tin and its A 


Sound 
Son ee Moro Hramination By P Jacquet. +12 
o. 91 Anodic Films on cf, daout ep. TEs 
ons By De B. Kerr. Pp. 14 Froo. mrapa International 
‘Tin Research and Development Comunal ) [63 


Unrvermty College ofw alar, ae en 


Staton. The Tem . (Berks o. 
TP: esas goat aes A Welsh Plant Manon, 
8. 
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Other Countnies 


sf, fart bp i s of Agiloultme. Annual 
1937, TR 18. (Dar es Government Pinter.) 2s. Od. [ 
ebrew Unmvamty, 


Jerusalem its History and Development. 

ged Hae (Jerusalem Hebrew Univeratty ) [212 
Cawthion Institute, Nelson, New Zealand. Cawthron wthron Leoture, 

1938 : Rea Aa yancos In Aelia: By Dı. D M. Oarmalt Jones. 


Pp. 80. (Nebon: Cawthron [222 
eit Col f of the Governm 
pA ig ear coe eae Rk 
on” 
of agripar) iis ie 


withm the Amean 
by Mapes and Documents. By William Heabeit 
Ta Tiata (Philadelphia : American Hoorn ea 


Society ) "60 dollars 
ngamo sexual femenino poe arenarum ` Variaciones blollons. y 


Mmecennmos reguladores de vided y estructura, 
Téa Lépes Colombo do Allende. Pp. 114 168. (Córdoba : Instituto - 
[232 
Proceedings of the United Btates Natonal Museum. Vol 38, No. 
3040: Now Species of Polychete Worms of the Genus 


with Notes on poredis oreo By Aaron L. 

Pp. 160-174. (W. . Government Printing Office.) Ta 
U.B. Department of iee, Toohnoal No. 686: Cost 
of Produamg otn onay in: alori., R. L. Adame and 
Office.) 10 ents. i ead 
Geo! of Bntah Guiana, Mo. 12: 1. Hrplana- 
tary Note on the logical Map of the Groete Orosk—Lower Ouyunr- 
Furun godne by 8. Bracewell; 2. on the Kartabu-Oko— 
Aremu Cuyun Dæinct, by Grantham ; 8. Report 
on the Wartri-Aremu: the District, b 
D. B. Grantham; 4. rt on the Aree u Fall and 


Survey.) 24 oants. 242 
Us. t ot the perenne Office of Hducation. 

No. 10 n Programs. Pr. v+21. 10 
Vooational vain Bore No. 113 (Y 

Series No. 12)’ Administration of Vocational tion. Revised 
odttion. ve v+ 10 œnta, (\Washington, D.O.. Government 
Printang Offles. [272 
Report Jogioal of Indie for the Years 1085 to 
1988. Pp. lornl+3 platos. . Manager of Publiations. 
1.14 rupees , 28. 3d. 7 
Mamours of the Indian Museum VoL 13, Part 1 Otrripedes from 
the Indian Ocean m the Collection of the indian Calcutta 


By Dr. Cari Aug Nilmon-Cantell. Pp 84+3 plates. (Caloutta 

Zoological Survey of India) 4.4 rupees, Os. Od. [272 
wealth of Austraba: Bureau of Meteoro 

Bulletin No. 24: Woather Conditions affecting A m over the 

Tasman Part 1 Weathe Oonditions from of Ships’ 

Logs and (0) ;_ Part 2: Ad Avision 


Boone Pp. 378+152 plates. 
Museum.) 


Oanada : eee of Mines and. eda: Resources, Mines and Geology 
Branch: Bureau of om Pp eeieeh (ot 
ee aaa G Philp (Ko Cara: igt 


P pleid Mcgourn of Natural Hastoy, Bo Leaflet 23: Carnivorous 
Plants and ‘The Man-Heting Tree’. By Pror. Pp. 20+8 
ae ar era ee Field Mussum of Natural History.) 25 cents. [23 


the American Museum of Natural History. ToL 70 76, 
Art. 1° Tbs Borlai Bahavsor of the Josel Hi 
jatus GIL By G K Nobk and Bolan Curt. orl pate. "Now 
York. Amean Museum of Natural Hætory.) 

Suomen Geodeettisen Laitoksen Julkawuja. No. 26: Hina 
Geoditsches Institut, 1018-1088 Pp. 128+15 plates (Hawinki - 
N A [2 

U.8. the Intenoi : Ofhoe of Education Vocational 
Division Bulletin No. 107 (Trads and Industrial 


Benes No 50): 
eng ror the PolioniSer vice ByO D Adama, Pp. vib +84 (W. 
ington, D.O : Government Ponting Office.) 15 cents [63 





Catalogues, etc 


Catalogue de livres anciens et modernes, rares ou cuneux relatifs à 
V’Ortent. (No. 38.) Pp. 124. (Pans Libr. Adrien-Malsonneuve.) 


daa oguei or Nom Booka on. as Hlestrioal rn reg HR 
ee onion Ler wot 
giuding irele). Pp. 28 ” (London. H. K. Lewts 
Hiiemaa 


The Eaguaser Directory and Buyers Gude, 1939. Pp. 260. (London 
The Engineer.) 
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Polar Exploration 


HE moet casual reader of the daily press 
~-will have noticed an imoreased frequency of 
references to expeditions, mostly to the Arctic, in 
recent years. Speaking broadly, before the Great 
War, interest in Great Britain in the Arctic was 
limited mainly to hunting parties and to one or 
two scientific expeditions led by senior men. Since 
the War, however, there have been some thirty 
or forty summer expeditions and half a dozen 
wintermg expeditions in the north from this 
country, excluding many smaller ventures of two 
or three men in & party. More signifloant still, 
these have practically all been organized and 
manned by young men, usually from a university. 
We are not concerned here with the reasons for 
this remarkable change, and indeed no one reason 
will acoount for it. It is important to realize, how- 
ever, that it is not just a fashion or a cult, nor can 
it be dismissed lightly as an outlet for the energy of 
youth. Not only do the expeditions take them- 
selves quite seriously, but they nearly always 
attempt serious work and usually return with use- 
ful and important resulta. Youth has certainly 
won ita spurs in the fleld of polar exploration. 

Now, as before the War, the real spiritual 
parent and patron of all exploration from Great 
Britain is the Royal Geographical Society ; but in 
consequence of this new activity there has arisen 
a group of subsidiaries, in close and harmonious 
touch with the Society, who make it their business 
to foster and even direct such work. 

Perhaps the most official and permanent of these 
is the Soott Polar Réséarch Institute at Cambridge, 
estebliahed in memory of Captain Scott. While 
its slender funds still limit ite assistance to matters 
of advice on equipment and access to past records, 
it is rapidly becoming a centre at which experience 


oan and does forgather. Moreover, its half-yearly 
publication, the Polar Record, does an important 
service in recording and reviewing the work done 
in the field, by all nationalities and in both the 
polar regions. The Oxford University Exploration 
Club is another organization which has for many 
years produced at least one expedition a year, and 
has seen to its results being published. It does not 
confine its activities to the polar regions. The more 
junior but numerically larger Public Schoolboys 
Exploration Society is yet another, with aims 
somewhat similar to those of the senior organiza- 
tions. Worthy of mention also, though not as 
directly fostering exploration, are the Antarctic 
Club, formed in 1924, and the Arctic Club, formed 
in 1932. These are social clubs only, and their 
functions serve as happy reunions of a private 
character. 

The real backbone of financial support comes 
from none of these, however, for their resources 
are very limited, but from an innumerable and 
unnameable series of sources which have no 
publicity nor do they seek it. These are learned 
societies, colleges and institutions, and travel 
funds, as well as private individuals who come 
forward with grants so that the expense to the 
actual members of an expedition shall not be 
prohibitive. 

There has been a small measure of criticiam of 
this somewhat fortuitous method of financing 
expeditions. It is urged that there would be more 
efficiency and lees wastage if there were some 
general fund. It is pointed out that expeditions 
and even parent organizations are liable to become 
rivals for private favours and publio subscriptions. 

There are two answers to these oriticiams. In 
the first place, the freedom in the present 


536 


arrangement, whereby anyone with a keen desire to 
explore can find ways and means to do so, is not 
to be lightly given up. A regimenting of such 
desire would often strangle it at birth. Secondly, 
the reason for the support now available is almost 
always personal, A college or a parent or a travel 
fund rarely thinks of the abstract cause of ex- 
ploration or science when it makes a grant ; it is 
considering only the training or the reward of a 
likely individual. Much of the money now sending 
young men to live arduously in the polar regions 
would never be available as a subscription to a 
General Exploration Fund, however fine its aims 
or dignified its management. That there is need 
of a fand of another character will be shown later, 
but there is no overwhelming case for a general 
exploration fund for the provision af these junior 
expeditions. . 

Next in the list of current criticisms comes the 
remark sometimes heard that the scientific work 
is not of a very high order. It is quite true that the 
range and depth of scientific work on, say, the 
H. G. Watkins’ Expedition to Greenland, was not 
comparable with that of the Wegener Expedition, 
there at the same time. This was partly due to a 
difference of aim and of resources, but mainly of 
selection, the Germans being established scientific 
workers of experience and maturity, the English- 
men being beginners or amateurs ; in one the 
object was avowedly scientific, in the other 
exploration was the chief aim. 

Incidentally, it has been suggested in some 
quarters that in polar exploration science is made 
the cloak for adventure. This is undoubtedly true 
to some extent, and some leaders have even been 
hypocritical about their aims in this respect, in 
order to get support. Such practices would, of 
course, defeat their own object in the end; but 
since it usually means that the scientific workers 
they do take are doubly keen, one can scaroely 
say that serious harm is done. In any event, it 
is open to question whether love of travel can 
really be divorced from any field-science, and if 
we elect to regard travel-eagerness as something 
trifling or unworthy, then we shall have to inolude 
Darwin and Wallace in our oriticiam. 

Granting that some of the scientific work done 
is low in value—inevitable when juniors form so 
large a proportion of the workers—can we say we 
are satisfied with the organization of the work 
and the use made of itt 

This is probably the weakest point in the present 
type of expedition, and there has been a case or 
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two which calls for criticism. To regard a visit 
to the polar regions as part of a scientific training 
is well enough, but to take it as the whole training 
is far from well. There have been instances of 
young men who, with the sketchiest of training 
at home, have carried out their investigations in 
strange places and thereby acquired an authority 
in their science which is far from sound. This is 
not confined to the polar regions of course, and 
in the long run does not necessarily lower the 
prestige of science. It is not, in our opinion, so 
vital a criticism as the corollary to it, namely, 
that a very large proportion of the work done in 
the field is never published, and much of the 
collecting is lost to all but a amall circle. 

The blame for this must be shared between the 
authorities who lend their support to the ex- 
pedition, the men themselves, and the scientific 
public. It is still somewhat unusual to find a 
leader looking beyond the end of his expedition 
and considering means of publishing his resulte. 
There have been some notable exceptions, and one 
may be permitted to single out some of the ex- 
peditions organized by the Oxford University 
Exploration Club, which have, by hook or by 
crook, published fairly full accounts of their work 
in the proceedings of learned societies. At the 
same time, some of the less-known expeditions 
with equally valuable work have been unable to 
get their work published, from lack of money or 
influence. 

There is, in fact, a very strong case here for a 
General Publication Fund, the officers or trustees of 
which would receive applications for aid in publica- 
tion. Much of the work is best placed in the journals 
of societies, but some is not quite suitable. The 
workers themselves should in any event see that 
their notes, if not published, are preserved in an 
appropriate place, such as a learned society or 
the Scott Polar Research Institute. 

There is yet another criticism which has appeared 
in print and should be met. It has been asserted 
that the parties do not go far enough afield, being 
limited practically to the longitudes from West 
Greenland to Spitzbergen. It should be realized 
that there is not a aingle part of the Arctio except 
Arctic Canada which is under the jurisdiction of 
the British. It is therefore only with the permission 
of Denmark, Norway and Iceland that these parts 
have been visited. Those countries have been 
very generous indeed in the past with permission, 
and the case for any reluctance they have shown 
has never been fairly stated on their behalf. They, 
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in common with Canada, have never really objected 
to properly authorized expeditions with a good 
and definite purpose. Nevertheless, since they 
must share some of the responsibility for the safety 
of the party as well as for the character of the 


work done, they do insist on support and author- . 


ization from responsible bodies. It is to be feared 
that there have been cases where a body has 
supported an individual or an expedition without 


-sufficiently careful inquiry into antecedents and 


suitability for the work. 

To sum up, it will have been evident that the 
post-War spate of polar exploration has been 
spontaneous and has all the merits and demerits 
of spontaneity. There is reason for a measure 
of control in so far as thorough inquiry into 
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prospective expeditions goes, but over-oontrol is 
likely to dry up the enthusiasm and the freedom 
of selection which has been such a marked feature 
of the work. 

The authorities who support expeditions are to 
be congratulated on the resulta so far; but it is 
to be hoped they will realize the necessity for a 
helping as well as a guiding hand in the matter 
of putting the resulta gained to the best use. 
Last and by no means least, our admiration is due 
to the comparatively small band of leaders of 
these expeditions who have triumphed over a 
myriad difficulties even before reaching their goal, 
and who, when there, have in nearly every case 
set an example to their men of enthusiasm, hard 
work and cheerfulness. 


Protection against Air Raids 


Civil Defence : 

a Practical Manual presenting with Working 
Drawings the Methods required for Adequate 
Protection against Aerial Attack. By Capt. C. W. 
Glover. Pp. xx+808. (London: ‘Chapman and 
Hall, Ltd., 1938.) 15s. net. 


"TE title of Captain ‘Glover’s book is some- 
what misleading. He has written a manual 
containing many useful tables, facta, diagrams 
and illustrations which deal almost entirely with 
the protection of human beings, and to some 
extent of animals, against air attack. Civil defence, 
however, embraces many other urgent problems 
The protection of men and women, especially 
those whose work enables the nation to resist an 
enemy, is an essential part of civil defence. But 
the supply of food and the maintenance of trans- 
port for ita distribution ; provision of electricity 
for essential works ; continued output of aircraft ; 
armament and other factories of national impor- 
tance ; the storage and import of oil; and safety 
and repair of the utility services ; all are as much a 
part of civil defence as the protection of human 
life. Within this limited aspect, however, Captain 
Glover deals with many problems; and although 
the general reader may perhaps be put off by the 
jazz paper cover, which depicts a nightmare of 
steel cupolas, underground tube shelters, gas-proof 
doors and batteries of air filters, the bolder A.R.P. 
instructors, engineers and workers will find much 
that will be of use to them in the book. 
After a chapter on the probable forms of attack, 
which includes an interesting statistical summary 


of the raids made on London in 1915-18, and a 
description of the various types of bombs and 
their effect, Captain Glover goes fully into the 
question of gas. Some 300,000 substances were 
investigated during the Great War of 1914-18, 
and of the dozen or so that were adopted as being 
of practical use, about six were notably succeeaful. 
Of these, the veaicants, such as mustard gas, 
caused the greatest casualties per ton used. On 
an average, it took 600 lb. of H.E. or 60 Ib. of 
mustard to disable one man, but the ratio of 
deaths to total casualties was twelve times less 
for gas than for non-gas cases. He therefore 
deduces that gas warfare is both effective and 
humane, and must be expected to play an impor- 
tant part in future wars. Details of gas-proof 
rooms, filter appliances, gas masks, emergency 
lighting and the oost of the gas and fire-fighting 
appliances sold by a variety of firms are given. 
The second half of the book deals with buildings, 
trenches and shelters. Of buildings, those which 
are multi-story, steel-framed or of reinforced 
concrete are considered the most suitable both 
for resistance and for containing shelter accom- 
modation. Provided the walls are splinter-proof, 
that is, 12 inches of ferro-concrete or 14 inches of 
brick, the ground floor in buildings without base- 
ments is recommended as the best level for a 
shelter, and the stair well gives the greatest 
protection. But the floor above the shelter must, 
as in basements, be capable of holding up the 
debris that may fall on it. The author favours the 
Swiss standard of required for these 
shelter roofs, which is considerably in excess of 
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that suggested by the British and German regula- 
tions He also adds the concentrated load of 
15-20 tons on a circle of 10 inches in diameter. 
This would only appear applicable in the case of 
factories and other premises where heavy machinery 
or fittings may fall from the upper floors. 

Two types of lay-out for trenches are given; of 
these, the zig-zag has bean found in Spam to 
provide greater safety than the crenellated type 
when considering the radius of damage from a 
direct hit. In various plates, such as Figs. 70 
and 61, the provision of a burster layer, or thiok 
concrete casing which is not bomb-proof, is apt to 
create a false impression of security. It is a sound 
principle, where bomb-proof protection against 4 
direct hit cannot be provided, to keep the shelter 
roof as light as will hold up the splinters and debris 
that will fall upon it. With trenches in the open, 
about 18 inches of earth is sufficient. The more 
there is, the more difficult it is to dig people out 
in the event of a collapse. 

On the subject of dispersal, Captain Glover 
gives an interesting table which shows that & 
number of small splinter-proof shelters gives a 
better chanoe of safety than a smaller number of 
larger ones. Prof. J. B. 8. Haldane, on the other 
hand, basing his opinion on statistics and the 


Teaching 


(x) Interpretation in Teaching 
By Dr. I. A. Richards. Pp. xxii + 420. (London : 
Kegan Paul and Co., Ltd., 1938.) 18s. net. 


(a) Creative Teaching: Industrial Arts and 

Vocational Education 

By Dr. F. Theodore Struck. Pp. xxv + 623. 
John Wiley and Sons, Inc. ; 


(New York: 
London: Chapman and Hall, Ltd., 1938). 


178. 6d. net. 


(1) "T= problem with whioh Dr. Richards deals 
is one that receives attention in the recent 
Spens report on secondary schools. The pedantry 
and formalism of the traditional teaching of 
grammar and of rhetorio (and to some extent of 
logic) have done much to kill these subjecta as 
elements in the general curriculum and thus to 
create a gap which urgently needs filling. Whether 
or not the exercises of parsing and analysing 
sentences should be carried out in schools, it is 
clearly necessary that the art of comprehending 
and discussing meanings should be soquired in 
the course of education. 
This book has the originality and liveliness which 
is characteristic of all Dr. Richards’s work. He 
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theory of probability, considers this a fallacy ; 
and in his recent book, “A.R.P.”, states that dis- 
within a dangerous area does not reduce 
the probable number of casualties. Mathematically, 
Prof. Haldane is probably right. But from a 
psychological point of view, casualties over a large 
area are less disheartening than very heavy losses 
in one spot, and from a practical point of 
view, small dispersed shelters are easier to find 
or construct than larger ones. In practice, a 
battalion commander who kept ‘his battalion in 
mas under long-range bombardment would not 
remain in command long. Generally speaking, 
in factories and public shelters, not more than 
fifty people should be accommodated in one place ; 
where trenches are made, separate ones for each 
fifty are probably better than a connected system. 
Chapter xi gives the responsibilities of the 
layman and recommendations for the protection 
of animals. These will be of use to townsmen, but 
farmers would probably have apoplexy at the 
suggestion that their farm roads should be oon- 
creted to facilitate decontamination and that their 
pigsties be made gas-proof. The book ends with the 
Home Offide organization of A.R.P., details of 
various poison gases, a bibliography, and a useful 
index. E. H. K. 


Methods 


has set problems in comprehension and expression 
to members of adult classes and discusses the 
results. From these he draws conclusions as to 
the natures of the difficulties to be met with in 
acquiring these arte and the ways of overcoming 
them. 

The book itself is an object lesson in a 
living method of teaching grammar, rhetoric and 
logic. Probably most of ita exercises are very 
much too difficult for any except the highest forms 
in schools; but the intelligent school teacher 
could easily devise his own exercises on the same 
principles, suitably graded for the mental ages of 
his pupils. Dr. Richards makes the interesting 
suggestion that a valuable exercise in compre- 
hension may be provided by translation into Basio 
English. It is worth considering whether transla- 
tion into Basic English might, at smaller cost 
in school time, provide the advantages to compre- 
hension which have, in the past, been given by 
translation into Latin. 

(2) Dr. Struck’s book deals with vocational edu- 
cation. It is didactio, forceful and analytical. The 
author gives eight characteristics of the progressive 
teacher, nine objectives of the industrial arte, 
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eight means of up-grading vocational teachers, and 
80 on. 

There is much in this that may profitably 
stimulate self-criticism in other teachers than 
those of vocational schools. The book seems to 
be a summary of the writer’s own educational 


The Thermionic Valve 


Moderne Mehrgitter-Elektronenrdhren 

Von Dr. M. J. O. Strutt. Band 1: Bau, Arbeits- 
weise, Kigenschaften. Pp. vii+ 131. 12.60 gold 
marks. Band 2: Elektrophysikalische Grund- 
lagen. Pp. v+ 144. 13.50 gold marks. (Berlin : 
Julius Springer, 1937, 1938.) 


J lass thermionic valve is the classical example 
—it is even a heavily overworked example— 
of the everyday implement which sprang directly 
from the most academio physics. Ita development 
from the useful diode to the revolutionary triode 
may not have been a calculated development. But 
the succeeding stages of advance have been guided 
by the ingenious and meticulous application, 
clearly reasoned and quantitatively evaluated, of 
modern physical knowledge. Of the political oon- 
sequences of these developments, this is not 
the place to speak. Of the direct economic 
consequences it is sufficient to quote Dr. 
Strutt’s estimate that a hundred and fifty million 
multi-electrode receiving valves are in everyday 
uso. 
To the progress through tetrode and pentode 
to the modern ootode many nations have oon- 
tributed, and the relative scientific and technical 
material is scattered throughout many periodicals. 
The Philips Laboratories in Holland, with & 
distinguished record of fundamental research 
and of technical development, have played a 
very important part in progress, and the 
author of this work has made many and notable 
contributions. 

It is, therefore, peculiarly appropriate that the 
enlightened policy of the Philips concern, and the 
enthusiaam of Dr Strutt, should put at our dis- 
posal in these two volumes the first connected 
account of the construction, characteristics and 
mode of operation of multi-grid receiving tubes, 
and of the electrophysical principles on which 
they are designed, computed and operated. Since 
the reconciliation of research and teaching has 
never yet been satisfactorily achieved, it would be 
ungracious to complain that the exposition shows 
signs of haste, that the arrangement of the material 
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experience, and such a summary by an intelligent 
teacher is always of value. One wishes, however, 
that the author had written less of the general 
problems of teaching and treated rather more fully 
the special problems of vocational education. 

R. H. THOULESS. 


Principles and Practice 


might have boen made more logical and convenient, 
and that the index in particular is ludicrously 
inadequate and ill-proportioned. When a leader 
in investigation takes time to write down for us an 
outline of his principles and practice, he has a 
right to claim immunity from oriticiam, alike of 
his haste to get baok to his work and of his anxiety 
to tell us—however summarily in the later pages 
of the later volume—of the very interesting things 
that are in the foreground of his mind as he goes 
to prees. The immunity should not be claimed by 
his proof-reader, who has done his work well but 
not perfectly, and a printers’ error in the list of 
printers’ errors strains tolerance. But these are 
small matters. 

The first volume, on “Construction, Mode of 
Operation and Properties”, treata these two latter 
subjects from the point of view of the static 
characteristics and tube data. In the second 
volume, on ‘‘EKlectrophysical Principles”, the 
characteristics are derived from the constructional 
details by the application of the laws of electron- 
dynamics. This second volume has, as its second 
purpose, the tracing of the complicated motions of 
the electrons in multi-grid tubes, as revealed by 
calculation and measurement, and in particular 
by measurements in the short-wave region, 
which are shown to be of special value for the 


purpose. 

Volume 1 is divided into three sections, dealing 
respectively with high-frequency amplifying tubes, 
mixing tubes (‘The mode of operation of a mixing 
tube is always this, that the slope of its charac- 
teristic varies with the rhythm of the oscillator 
frequency”) and tubes for low-frequency power 
amplification. The treatment is very generously 
illustrated by oonstructional and airouital dia- 
grams, and above all by a wealth of characteristic 
curves and operational data. These are plotted 
with a greater variety of parameters, as abscisas 
and ordinates, than is usual, and the variety 
compels the close attention and stimulates the 
individual thought of the reader. 

Volume 2 proceeds from the fundamental 
equations, with mechanical analogies, through 
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examination of the electron motions in diodes 
(without and with treatment of initial velocities, 
and under the condition of constant emission 
temperature at the cathode) in triodes and in the 
ideal tetrode. Static and dynamic tube capacities 
are discussed, and important and interesting 
sections are devoted to the characteristic tube 
admittanoes in the short-wave region and to 
dynamic measurements of the electron motions in 
hexodes, heptodes and octodes. The last few 
sections include brief examinations of transit-time 
effects, of the relatively new, rapidly widening 
and extremely promising field of socondary-emission 
tubes, of the vital question of fluctuation-noise 
and the construction of low-noise tubes, and of 
some important thermal problems in multi-grid 
. receiving tubes. It is significant to observe that 
the utilization of secondary-emission phenomena 
has already made commercially available tubes 
of exceptionally high mutual conductance 


A Study 


A Text-Book of osy 

By George Edward Trease. Third edition. Pp. 
x+740. (London: Baillidre, Tindall and Cox, 
1938.) 216s. 


i is a far cry from the materia medica of the 

old days to the modern pharmacognosy. The 
change has come about largely as a result of the 
policy of the Pharmaceutical Society of Great 
Britain in setting this subject on a scientific basis 
and in demanding a high standard of attainment 
in it in its qualifying examinations. 

The chief exponent of pharmacognosy 
Great Britain for some time was the late Prof. 
H. G. Greenish, who developed the teaching 
of it at the Society's School of Pharmacy in 
Bloomsbury Square. He lived just long enough 
to revise his valued text-book of pharmacognosy 
in the light of the 1932 edition of the British 
Pharmacopoeia. Since his death, his successor, 
Mr. T. E. Wallis, has continued to enlarge the 
scope of pharmacognostical practice, especially 
in the field of quantitative micro-analysis. Simul- 
taneously, developments have occurred in the 
schools of pharmacy in British and foreign univer- 
sities and colleges. 

Mr. Trease’s book has largely replaced that of 
Greenish in the teaching institutions. It was first 
published in 1934 and has gone through two 


editions in four years. The present edition is fully 
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(14 milliamperes per volt), and tubes of ex- 
osptionally low noise-level. 

The work is made still more valuable by the use 
of practical units, by the prominence given to 
numerical evaluation throughout, and by the pro- 
vision of a bibliography of approximately three 
hundred independent entries. 

These volumes are indispensable to the circuit 
designer who wishes to make the best use of the 
lavish gifts showered on him by the valve-phyasicist. 
But it makes good reading for a much‘less special- 
ized circle; to trace throughout the work the 
whole story of the octode, ita growth from less 
complex multi-grid tubes, the interactions and 
secondary effects which must be considered in its 
design, is an exercise which will impress any 
physicist with the high quality of the scientific 
insight and diligence which are so generously and 
compactly built into the modern multi-grid 
receiving valve. 


of Drugs 


abreast of the recent advances in pharmacognosy, 
and much time and thought have been devoted to 
its production. The complete pharmacognosist is a 
man of many parts. His preliminary training in 
botany, zoology, chemistry and physics furnishes 
him with a foundation on which to build experience 
in the technique of microscopy, histology, morpho- 
logy, taxonomy, descriptive botany, plant geo- 
graphy. He learns how drug-yielding plants are 
cultivated, how the drugs are collected, prepared, 
exported, stored, marketed. He must know some- 
thing of their active principles and the chemical 
testa by which they are recognized, and he must 
be able to appraise quality, and detect sophistioa- 
tion or substitution, particularly in relation to 
powdered druge. - 

The author has gone to great pains to secure | 
accurate information, and has obtained the help 
of several collaborators who have special know- 
ledge. He presenta his subject-matter in an in- 
teresting and readable form, illustrating it where 
possible by numerous reproductions of photo- 
graphs, drawings and diagrams. The text-book is 
of great practical as well as theoretical value. It 
is almost indispensable to students of pharma- 
oognosy ; but the older pharmacists as well as all 
botanista would do well to peruse it. The pub- 
lishers also are to be congratulated on a carefully 
printed and faithfully illustrated volume. 

W. O. HOWARTH. 
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The Culture of Cities 

By Lewis Mumford. Pp. xii+ 586+ 82 plates. 
(London: Martin Secker and Warburg, Ltd., 1938.) 
21s. net. 


R. MUMFORD is a disciple of Patrick Geddes. 

In “The Oulture of Cities” he applies the 
principles of his master to the problems of the 
aggregations of man as city-dweller. He follows the 
growth of the city community as it has developed 
in the past, and then sketches the ideal in an essey 
of constructive reform. 

The greater part of his book—that is the first four 
devoted to the description of the four types into 
which he classifies cities as examples of communal 
association, and analyses the various characteristics 
of each type, tracing their consequences as forces 
moulding the life and character of the citizen. Of 
these types, the first is the medieval, which, as the 
author points out, was never far divorced from the 
countryside ; the second is the city of court and 
parade, such as Paris under the ancient regime ; 
thirdly comes ‘Coketown’, the product of the growth 
of industrialiam and the assemblage of some of the 
most degrading conditions in which man can exist ; 
and lastly ‘Megalopolis’, the contemporary city of 
banking and finance. 

In this examination of cities of the past and 
present, Mr. Mumford not only shows himself to be a 
keen critic and acute analytical thinker, but also he 
gives evidence of a wide and profitable experience of 
many men and cities, which he brings to bear 
rationally on his conception of the ideal in form in 
relation to the needs of human development. What 
may perhaps be regarded as the pivotal principle of 
his conception is the necessity of communal control 
of the land—ea principle to which we seem to be 
approximating, but with, some may think, fatal 
deliberation. 


Wild Animals in Britain 
By Frances Pitt. (British Nature Library.) Pp. 
viii +120+68 plates. (London: B. T. Bateford, 
Ltd., 1938.) 8s. 6d. net. 
addition to the ‘‘Bntish Nature Library?’ 
is uniform in make-up with Betan Gordan’s 
“Wild Birds of Britain” and Robert Gathorne-Hardy’s 
‘Wild Flowers in Britain”, and it has attained the 
same standard of almost unique beauty of production 
and considerable usefulness. 

But the team responsible for the book was almost 
bound to produce the gem that this is. It is now 
traditional that a Bataford book on any natural 
history topic is art and science combined to produce 
just the right thing. Most of the hundred photo- 
‘graphs which adorn the text are by well-known 
Nature photographers, Millais’s ‘“Roe Deer” is repro- 
duced as a frontispiece, and the coloured jacket is 
by Jobn Nash, whose delightful colour lithographs 
and line drawings illuminate the companion volume 
‘Wild Flowers in Britain”. 

The illustrations certainly form the perfect 
complement to the text of Miss Pitt, who needs no 


NATURE 


541 


introduction as a writer on natural history subjects. 
Scarcely a naturalist could have missed reading at 
least one of her many books, and hundreds of thou- 
sands of lay readers must have been charmed by 
her articles in various periodicals and newspapers. 
Here, as in all her works, Miss Pitt bases her de- 
scriptions chiefty on personal observation, thus making 
the text not only reliable but also intimate and 
charming. Anecdote and story mingle with text 
description in such a way as to give a scientific 
the lower animals. 

The book is deserving of the success which we 
feel sure lies ahead of it. 


The Chemistry of Synthetic Surface Coatings 
By Dr. Wm. Krumbhaar. Pp. 200. (New York: 
Remhold Publishing Corporation; London: Chap- 
man and Hall, Ltd., 1937.) 20s. net. 

‘HE chemist is penetrating quite far into the 

paint industry, partly as the result of the 
introduction of synthetic materials, with the oon- 
sequence that a good deal is known about such 
important subjects as the chemical reactions in the 
varnish kettle, driers, the surface chemistry of pig- 
ments and painta, and the physical chemistry of 
surface coating. These subjects form the headings 
of a practical little work by Dr. Krambhaar, who is 
himself engaged, in the industry in the United States, 
where the application of all sorte of new coating 
materials is very much encouraged. A pleasing 
feature of the book is a number of excellent de- 
scriptive photomicrographs. 

The new knowledge has even reached the printing 
ink industry, where the traditianal slow-drying linseed 
oil media are losing ground in favour of quicker 
drying vehicles based on synthetic resins: a useful 
chapter is allocated to these developments. 

The book will be found both stimulating and 


The Children of Tane 
Bird Life in New Zealand. By Mona Gordon. Pp. 
xii+ 250+8 plates. (London: J. M. Dent and Sons, 
Ltd. ; Obristchurch : Whitcambe and Tombs, Ltd., 
1938.) 10s. 6d. net. 

HIS book is written in @ slightly romantic vein, 

making much play with Maori names; but it 
deals in an interesting manner with bird-life in New 
Zealand, particularly the forest avifauna and measures 
for ita preservation. The clearance of woodlands has 
had a very serious effect on the native birds, and this 
has been aggravated by the introduction of alien 
species. Fortunately, several islands have been set 
aside as inviolable sanctuaries, although even on 
some of these great harm is being done to the vegeta- 
tion by imported deer or gosta. 

Each sanctuary is described, with an account of 
ita history and its present state. There are also 
chapters on such topics as the pollination of plants 
by birds, flightless birds, and migratory birds—under 


-each of which heads New Zealand provides some 


remarkable examples. 


e r . 
Taie N, -f Ma ` ký k: Siad 


WEEN ie notes” are pete together, the 
listener máy hear in addition othgr-notes 
which are not overtones of either of the dtigifals. 
ey are combination tones, frequencies . of 
which are linear algebraic aen of the prim- 
aries. Let us denote the latter by m and ». The 
most powerful combination tone has a frequency 
equal to the difference between m and »: a note 
of frequency m + n is: much more. difficult to 
observe. There may be notes of other frequencies, 
m + 2n, 2m +n ~. . but these are weaker still. 
A full description of the effect is given by. Jeans 
in “Science and Musio”, p. 287 et seg. It is possible 
to make experimental arrangements by which the 
existence of vombimation tones may be plainly 
demonstrated. Some of these arrangements ‘ate 
described in the present note. 

The subject has had a çurious history. Observa- 
tion must be somewhat close. and careful if 
combination tones are to be heard; this is no 
doubt, the reason why no one described them 
before Sorge in 1745 and Tartini in 1754. Helm- 
holtz was greatly interested in them and’ discussed 
them at length in his famous’ work on “Sensations 
of Tone’. Koenig: strongly opposed the theory 
which Helmholtz put forward ‘in explanation. The 
point at issue was whether of no the extra tones 
were subjective or objective. Helmholtz, claimed 
to have shown by experiment that they . caused. a 
response in tuned resonators ; Koenig asserted that 
they had their origin only in the listener’s ear. A 
number of other experimenters joined. -in; the 
discussion. Lord Rayleigh, ‘Waetzman, Edser'and 
Rucker supported Helmholtz, while Preyer and 
Bosanquet sided with Koenig Ellis, in the second 
edition of his translation of Helmholtz’s book, 
devoted a long chaptet to a zeaponied eompariacn 
of the two-theories. -- ' 

In view of the vigour of the disputation it is 
strange to observe that, when certain conditions 
are satisfied, combination tones must have a real 
objective, existence in the sense that - resonators 
can be tuned to them. . It is algo true that, as 
Helmholtz pointed out, they: can be generated 
within the ear, on acoount-of the ear’s peculiar 
structure. Certain preliminary conditions must be 
satisfied if the tones are to be objective, and 
it nd seem that the long controversy was 


Y evening disoun delivered at the Royal Institution on 
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Combination Tones in Sound and Light* 
By: Sir William Bragg, O.M., KBE, Pres.RS. . 


A See 


eye 


minua by failure. to realizo tioa andona 
in all cases. 

The discussion at last died away. It was not 
even referred to when fifty years liter an-exactly 
analogous problem was met with in ‘wireless tele- 
phony ‘and the discussion was repeated i in full. The 
86-called side bands are combinations of the carrier 
waye and the audio wave, and in the sense already 
described, have just as real an existence’, Still 
later; the ‘phenomenon has been found again in 
the peculiar scattering of light known as the Raman 
effect. 


The underlying principle is very simple. When 
vibrations of two different frequencies are imposed 
upon a medium as, for éxample, when two tuning 
forks are sounded, the chord consists only of the 
imposed frequencies ‘and there are no combination 
tones in the air. But if during the production of 
sound the amplitude of one source depends at 
eyery instant upon the amplitude of the other, the 
combinational tories appear. In the first case the 
disturbance-in the medium may be represented by 

a a sin nmi. b sin Qnnt. 
Tn'tho-sooond, thetsie“rire to be a term of the 
form : ; 

a 20. sin Žemė x sin Qnnt, "l! 
which is equal to 
c. 008 2r (m—n)i—c.008 2n(m-+n)e, 


and the a pmetgial, tones EE an objective 
existence. 

This conclusion is ES illustrated by € éxperi- 
ment.. In Fig. 1,..4 representa a coil seen edge- 
ways, through which either a steady ourrent a, 
or an alternating current a sin 2nmi can be made 
to run. B is a smaller coil at right angles to 4; 
the centres’'of the two ooils coincide. Through 
the gecond ooil, either a steady current b or an 
alternating current b sin 2rni may be made to run. 
The second coil can turn about a vertical axis 
which is perpendicular to the plane of the diagram. 
T is a oylindrical tube, in which a slider s is 
mounted; the alider contains a piezo-electric 
microphone connected to aloud speaker. When’ B 
vibrates about its axis, which it must do if there 
are currents in the coils and one or both are alter- 
nating, the diak D flutters before the mouth of the 
tube. The tube, as a resonator, oan be tuned by 
moving the slider. 
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.. In an actual experiment, the current of frequency 
m = 250 was taken from a high-frequency gener- 
ator, that of frequency » = 50 was drewn feom 
the. lighting circuit. When the current iniA was 
alternating and that in B was steady, the resgnator 
responded to the-250 note. When jhe.current in B 
was alternating, the response-to the 250 note 
became mych weaker but the resonator. could be 
made to respond strongly to either 200 or 300. 
The torque on‘ the B coil was proportional to 


_* Bá 2n, 280. # X sin Be, BO. 
` that is, to 008 2w, 200. t — ope 2m. 300. t. 


The difference tone should be the stronger, other 


things being equal, because the équation of motion 
ae ee cea 


K. ô= — c oos 2n(m—n aji — - acim 


sieo © D ths angular derien wid Kis 4h 
moment of inertia of the coil and ¢ is a constant ; 


so that , : 
c 008 2n(m-+n)t 
Komi ` (m+n)! } 
The movement of thé disk at the mouth of the 
resonator can therefore be analysed into two 
harmonio terms, one of thèm having a frequency 
m — n and an amplitude proportional to 1/(m—n)!, 
the other a frequency m + n and an amplitude 
proportional to 1/(m + »)". The response of the 
piezo-electric microphone, and the other electric 
and acoustic transformations of the energy which 
take'place before the sound leaves the loud-speaker 
will alter the relative intensities of the two sounds, 
and will even introduce fresh combination tones ; 
but the main effect is so pronounced that the 
verification of the theory:is quite clear. 


008 2n(m—n)é 
“(m—n)* 
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' asin2a mt 






* bsin 2x nt T 
Plezoelectric 
microphone 


T 


To amplifier and 


loud speaker 
Fig. 1. 
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An effect depending on the multiplication of 
harmonic terms can also be shown in a second 
way (Fig. 2). The light which passes through a 
small square aperture in a screen is brought to a 


x focus at a placo marked A in the diagram. It is 


there partly intercepted by two tuning forks whioh 
are at right angles to one another. The beam of 
light is thereby restricted to a rectangle of which 
the sides may be denoted when the forks are 
vibrating by 


a + b sin Dami and c + dain 2rnt. 


The intensity of the light which passes on is there- 
fore proportional to the product of these two 
expressions ; and this product contains the term 
bd gin 2m. sin 2xnt. The light falls on a photo-ocell 
and produces an effect which is transformed into 
sound. The latter can be analysed by the piezo- 
electric resonator used in the first experiment. It 
is found to contain the frequencies m, n, m — n 
and m + n. 

If the two tuning forks are placed parallel to 
each other, the intensity of the transmitted light 
is proportional to a + b + cain 2nmi + d sin 2ni 
and there are no combimation tones due to the 
optical arrangement. There may be, however, 
faint combination tones due to the subsequent 
treatment of the energy in the detecting apparatus. 

The way in which a detecting apparatus can 
generate accessory tones may be illustrated by 
the following example (Fig. 3). Suppose that a 
es see ele oie ds Ge 
cylinder, and that a piston executes a harmonic 
motion, s0 that the volume of the air may be put 
equal to v = m + v sin 2nmf. Then the 
p, supposing the motion to be isothermal (though 
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Fig. 3. 
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it makes no difference to the general result if it be 
taken as adiabatic) is given by pv = c, a constant. 


oe 


Therefore, p = ———°___ 
OT) Po Ey sin Demi 
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and this when expanded shows overtones, although 
the piston itself moves in a simple harmonic motion. 
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If there are two pistons operating on the one 
chamber, 


. wo -1 
=ef nim oe ; 
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and this when expanded shows a system of oom- 
bmation tones. 

The variations of pressure can be oonverted 
into a complex sound in which the tones 
appear. 

When a tuning fork is held before the mouth of 
the resonating tube used in the first experiment, 
the octave overtone is readily found. 

When two notes are sounded on a harmonium 
or organ, combimation tones are generally heard, 
though some people find a difficulty, especially at 
first. The combination tones of a harmonium at 
the Royal Institution are greatly intensifled when a 
microphone is placed on the case of the instrument 
and connected to a loud-speaker. The combination 
tones of harmonium and organ would seem to be 
due to modulation, as in the simple instance just 
given. The pistons of the model are in the actuality 
replaced by the to and fro surges of air from the 
sounding pipes or reeds. It seems that in the 
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instance just given the combination tones are of 
greater importance in the vibrations of the wood- 
work of the chest than in the air outaide. 

In the radio transmission of sound, modulation 
is-s necessity. Sound waves oan be converted 
directly into electrical oscillations of similar fre- 
quency, but it is practically impossible to put into 
such slow oscillations sufficient energy for effective 
transmission. Henoe a carrier wave of high fre- 
quency is employed which is modulated by sound 
waves and oarries to the receiving 
station the impressions which have been 
made upon it. The form of the modu- 
lated wave can be represented in the 
customary way by such a figure as 
the curve D in Fig. 4, which may be 
deacribed—approximately only—as ao 
disturbance having a periodicity equal 
to that of the carrier wave, and an ampli- 
tude which varies in accordance with the 
impressions made by sound at the 
transmitting end. Strictly speaking, the 
disturbance is the sum of a number of 
different waves. One of them has the 
frequency of the carrier wave, and is 
as a matter of fact useless. Others are 
combination tones, and these are the 
real carriers; and there are other de- 
rivatives present in relatively weak 
amount. 

In Fig. 4, the harmonic curve B may 
be taken to represent the carrier wave, 
that is to say, the ether wave due 
to the oscillator of the transmitting station, 
and C the ether wave into which a harmonio 
sound is transmitted. The frequency of B is 
ten times that of C; in practice, the factor is 
very much larger. If the disturbances were 
merely added as represented by the curve 4, 
the two would be quite independent in their effecte 
at a receiving station: the wave B would be 
detected just as if there were no wave C, and 
would convey nothing. The wave O would be 
too faint for perception. But if by proper manipu- 
lation at the sending station a wave is produced 
which is the continuous product of B and C, as 
shown in the curve D, then the effect of C on B 
is detected at the receiving station, that is to say, 
the sound signal is received. 

The curves # and F are harmonio curves of 
frequencies nine and eleven times that of C, being 
the difference and sum respectively of the fre- 
quencies of B and C ; and D can also be obtained 
by adding # and F together. The receiving station 
can detect these two separately. They are oom- 
bination tones. Technically they are known as 
‘side-bands’. 

The Raman effect is based on the same principle. 
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The incident light of definite frequency excites a 
forced vibration of the same frequency upon the 
molecule which it meets. If the magnitude of the 
response to the impressed electric force depends 
upon some quantity im the molecule which is 
undergoing harmonic oscillations, as for example 
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some relative oscillation of the atoms in the mole- 
‘cule, modulation occurs. Lines representing com- 
bination tones are found on each side of the line 
representing the original frequency in the spectrum 
of the scattered light. 

1 Harel, PAZ. Mag., 19, 103 (1985). 





Some Scientific Researches in the Region of Mount Everest 
By N. E. Odell 


ASST expedition to Mount Everest has 
returned, with the primary object still un- 
attained. As in the case of the four previous main 
attempts (1921 and 1935 were reconnaissances), 
the weather conditions, associated last year par- 
ticularly with a very early monsoon, must be held 
chiefly responsible for a further failure to reach 
the top of the world’s highest summit. While 
understood to be essentially a mountaineering 
expedition, in the intervals of strenuously pursuing 
the main objective an effort was made by two 
members of last year’s party to carry out a certain 
amount of scientific work. It is much to be 
regretted that such work, on the more recent 
expeditions to Everest, has been in no way 
encouraged, but rather discouraged, by those 
responsible both for their organixation and their 


During the 1988 expedition, I had the oppor- 
tunity of EP the geological work oom- 
menced during the Expedition of 1024, and 
furthered by L. R. Wager in 19331. A. M. Heron, 
of the Geological Survey of India, fad on the first 
Expedition of 1921 mapped geologically the 
Tibetan area lying to the north of the Everest 
Massif", but the stratigraphy and structure of the 
main Himalayan chain hereabouts was left to his 
successors. In 1924, a detailed study of the 
crystalline complex of the main range in particular 
was commenced by me, and I published a pro- 
visional geological map of the district surrounding 
Everest itself». This work was continued during 
last year’s Expedition, and an extensive collection 
was made of the various petrological types repre- 
sentative of the metamorphic series of the district. 
It is a tragedy that on the return journey almost 
the entire collection was stolen fram one of our 
camps by Tibetan natives, the theft being pre- 
sumably in mistake for the cash-box! However, 
with material collected in 1924, as well as by Wager 


in 1933, a comprehensive study is now being made ` 


of this particular region, although there must 
necessarily be gaps caused by the above irreparable 


loss. From the information available, it is hoped 
that it will soon be possible to give a fair, though 
incomplete, account of the stratigraphy and age, 
as well as the ruling structures, of this compli- 
cated and inaccessible portion of the Himalaya. 

Briefly, the age of the Everest stratified series is 
not younger than Permo,Carboniferous, while the 
intrusive granitic rocks are probably Tertiary, and 
date from the movements of that age, both hori- 
zontal and vertical, which have given rise to such 
pronounced structures as the Everest Thrust 
Fault (disoovered last year on the south side of 
Everest), and the great fault-scarpa confronting 
Tibet in-many places along the northern flank of 
the main chain. There is, however, much important 
work yet to be done om these problems. 

As to glaciological observations upon the unusual 
glaciers of this greatly elevated yet nearly tropical 
region, a start only has so far been made. Unlike 
the glaciers of the temperate zone, those of the 
Everest region appear to be frozen throughout 
their mass, a physical condition which places them 
in the category of ‘high polar’ glaciers (Ahlmann). 
This condition would seem to give rise to a greater 
brittleness and a tendency, aa in the polar regions, 
for the glaciers to move more by fracture and shear 
than by what approximates to viscous flow. Not 
more than rough measures of the speed of these 
glaciers have as yet been made. Another point 
of interest is that the steeply mclined solar rays 
and imtense insolation, together with a high rate 
of evaporation consequent upon the great altitude, 
give rise to remarkable and unusual wastage 
effecta on the surface of these glaciers, of which 
the giant ice-pimnacles, and other pentiente forms 
are examples. These same factors, coupled with 
the condition of the ice, have given rise to the very 
peculiar ‘troughs’, veritable ice-valleys, that are 
such a remarkable feature of the glaciers of the 
northern side of the Himalaya. 

The present glaciers appear to be in a state of 
stagnancy, or possibly extremely slow retreat. 
That they once extended much farther down their 
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~ valleys is “cléar from the evidence of moraine- 
shelves along’the Rongbuk valley and elsewhere. 
These consist’ of four lateral moraines, or dis- 
continuous portions of them, one above the other, 
occurring at heights of from 400 ft. to 800 ft. 
above the valley-floor. Whether these glaciers, 
during the maximum Pleistocene glacierization of 
the region, debouched far out towards the Tibetan 
plains is not, from the available evidence, at 
present certain. 

As to the study of the widespread post-glacial 


gravels along the southern border of the plains,’ 


and the extensive valley-terracing in the qe: 
basin of the Arun River, an immense field lies open 
for further research. Wagert has discussed the 
evidence of warped terrdces and its possible 
significance in the tectonio history of the région ; 
and it was a matter for thé preatest regret that I 
was prevented last year from continuing the work 
upon this very important problem- In the valley 
of the Chiblung Chu arid elsewhere, however, data 
were collected which suggest that much ‘of the 
terracing in those areas may have been due to 
climatic rejuvenation, consequent upon Pleistooane 
conditions, rather than to tectonio. 

Apart from the usual temperature and other 
meteorological observations, particular’ attention 
was paid in 1988 to determinations of relative 
humidity with an Assmann psychrometer, kindly 
lent by the Meteorological Office. In the light of the 
findings of G. Seligman that under Alpine condi- 
tions 85 per cent relative humidity constitutes a 
critical point ab which wind-slab avalanches may 
take place, an attempt was made to test the theory 
under high Himalayan conditions, and especially 
on the slopes of the North Col. Under the difficult 
conditions of last year, however, no satisfactory 
conclusion was reached. Moreover, it had been 
hoped to bring into use a ial high-speed 
anemometer and so obtain for the firat time 
quantitative values of the wind velocity across the 
face of Everest. But the exceptionally early 
arrival of the monsoon, before we had actually 
reached the North Col, prevented this being 
done. 

In spito of a good deal of preoccupation with 
illness on the Expedition, and apart from his being 
a member of the climbing party, Dr. Charles 
Warren was able in 1938 to oollect further 
physiological data to amplify that obtained by his 
predecessors. This is now being examined, in 
particular samples of alveolar air, and the resulta 
will be published in due course. Specialists in 
this branch of science will be the first to admit 
that a vast amount of additional data is re- 
quired before anything like a full understanding 
of many aspects of high-altitude physiology can be 
obtained. 
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The foregoing outline of researches attempted 
and accomplished, often under the greatest diffi- 
culties, should; it is hoped, be-sufficient’ to indicate 
that much valuable work remains to be done by 
future Mount Everest expeditions. The only 
branch of scientific mvestigation that can be said 
in any way to have been completed is the topo- 
graphical mapping, which was commenced by the 
Indian Survey detachment in 1921, continued in 
1922 and 1924, and concluded locally in 1985 by 
photogrammetric methods. The field data obtained 
in 1935 have, however, yet to be-worked up carto- 


. graphically. That there is still an enormous fleld 


for scientific endeavour in this unique and little 
visited region must be realized when it is stated 
that geophysical and archsological researches have 
so far never been attempted there. As far as geo- 
physics is concerned, we are-in complete ignorance 
as yet in regard to the state of gravity on the high 
plateau of ‘Tibet. -A very few determinations of 
the force of gravity would help us in understanding 
how that immense tract remains in such an 
elevated position without, apparently, the support 
inherent in folded mountain ranges themselves. 
A oouple of trained observers for this particular 
purpose would be all that are necessary. Moreover, 
observations of terrestrial magnetism would be of 
great interest and value, and would amplify the 
important resulta of this kind recently obtained 
by Dr.:Wienert of the (German) Sch&fer Scientific 
Expedition, now working in the neighbouring 
territory of Sikkim and Tibet‘, apart from those 
embodied in the extensive magnetic survey scrogs 
Central’ Asia by W. Filqhner during the last 
twelve years‘. 

As to arohwological research, along the route 
through southern Tibet one sees relics of many 
ruined mud-walled towns and villages, quite 
different in style of architecture from present 
buildings and dating back without doubt hundreds 
of years. Many of these structures suggest fortifica- 
tion, and there appears to be much in their char- 
acter to recall the ‘mes’ (forte) of eastern Sinkiang, 
as described by Sir Aurel Stein. The study of these 
would olearly yield results of great ethnographical 
and historical value, and amplify the work of Sven 
Hedin north of the Tsangpo River. 

In addition to the above studies, a large amount 
of important ecological and other work in natural 
history remains to be done. Indeed no real 
naturalist has accompanied the Everest expedi- 
tions since 1924, p 

The objection of native prejudice, that is in 
some quarters brought forward against scientific 
work on these expeditions, has often beer unduly 
exaggerated, especially in regard to geology. For 
actually, at various places in Tibet, both lay and 
ecclesiastical members of the community have 
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sometimes offered foasils and other odd rock 
spevimens for sale-to members of the expeditions. 
With due tact antl care it is quite easy in the- 
pursuit of one’s investigations t6 avoid offending 
the more tened elements of 6 ` pedple who 


still largely live in an atmosphere , of the Middle 
Ages, and who have cogently declared that Western 
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. Obituary. Notices 


` Prof. E, B. Wilson, For.Mem.RS. 


Y the death on March 8 of Prof. E. B. Wilson, the 

United States has lost her “foremost zoologist, 
During his long tenure of the profeesorahip in Columbia 
University he made some outstanding discoveries in 
his science. He studied the growth and structure of 
the so-called ‘trochophore’ larva which is specially 
characteristic of the annelid worms. It’ ia also found 
in the Mollusca, a group widely divergent in structure 
from the worms. Further, it occurs in the Polyxoa 
Entoprocta and Phorerudea, and in a modified form 
' it ig seen in the Nemertinea.. There oan be no doubt 
that it represents in modified form the common 
ancestor from which all these grqups diverged. If 
we put them all together, we see that in this way the 
origin of a large proportion of the -Invertebrata is 
accounted for. 

Prof.: Wilson introduced the conception, of ‘cell- 
lineage’ into embryology. By this is meant, the study 
of the growth of a particular oell in the cleaving egg 
until it gives rise to an organ in the fully developed 
trochophore. He recognized two types of cell lineage 
which he termed respectively “determinate” and 
“indeterminate” oell-lmeage. In the former type, 
which is characteristic of the trochophore group, each 
particular cell of the egg. gives rise to a particular 
organ. The latter type is characteristic of the 
Coslanterata and Echinodermata. In this type up 
to a certain stage in the oleavage the cells .are 
equipotential, that is, each of them can give rise to 
the whole organism. 

In his later years, Prof. Wilson took up the study 
of the growth of the nucleus, because this is the sole 
carrier of heredity. This is proved by the case of 
the mammalian which consists merely 
of a nucleus but which transmits all the characters 
of the father to the young organism. Prof. Wilson 
had as his colleague in Columbie University Prof. 
T. H. Morgan, whose famous theory of the chromo- 
somes swept over America like a whirtwind., This 
theory was based on studies of the fruit-fly, Drosophila, 
and professors of ‘“‘drosophily” have actually been 
appointed in some American universities. Wilson 
accepted with some reservations his friend’s chromo- 
some y; but he was more conservative than 
Morgan, and refused to associate special characters 
with particular bits of chromosome. In 1918, Wilson 

received the honour of an invitation to deliver the 
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chrofnosomes as his subject. 

Wilson’s influence “an the course of the ‘study “of 
embryology wad very great. A large band of young 
workers in both the United States and Europe oon- 
tinued and extended his studies in cell-lineage. My 
own acquaintance with Wilson extended’ over a con- 
siderable number of years. I first met him in Naples 
in 1892 when we were fellow’ students in the Zoological 
Station. Afterwards, I ‘met ‘him in the Unitéd States 
when we were both members of the American 
Society of Zoologista and I was professor at MoGill 
University in Montreal, a few miles from the American 
Border. His ill-health and subsequent death were due 
to a tragic accident which befell him when he was 
conducting a body of studenta, men and women, on 
a cruise up the Pacific coast of Canada. On the 
retarn journey the boat struck a rook and foundered. 
Some of ‘the students were drowned and others, 
including Wilson, had to spend hours in the loy water 
before being rescued. From this exposure, Wilson 
contracted rheumatism, which orippled him during 
the remainder of his life and ultimately led to his 
death. It is too sad to think of the additional work 
which he might have done had this accident not 
occurred: : E. W. MacBewsz. 


Prof. A. P. Coleman, F.R.S. 


Tam death of Prof. A. P. Coleman, émeritus pro- 
fessor of geology in ‘the University of Toronto, will 
be regretted by all geologists, for he was one of 
the few remaining representatives of that school of 
teachers who had received their early training ab a 
time’ when geology was still a self-contained study 
and had not differentiated into the varieties of 
interest that now divide us. 

Born at Lachute, Quebec, and educated at Victoria 
University, Coburg, Canada, Coleman proceeded, as 
did mapy Canadians at that time, to Germany, where 
he obtained the PhD. degree of Breslau. On his 
refarn to Canada he was made professor of geology 
and natural history at his old University in 1888, and 
remained thére until 1890 when he was appointed to 
the University of Toronto. His ability was early 
recognized both in England and in North America as 
is shown by, among other distinotions, his election to 
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the Royal Society, the award of the Murchison Medal 
of the Geological Society of London and the Penrose 
Medal of the Geological Society of America. 

Like all of his generation, Coleman’s geological 
interest was wide, and we have from his pen papers 
dealing with such contrasted subjecta as ore deposits 
and palwontology, pre-Cambrian stratigraphy and 
Pleistocene geology. Wide as was the scope of his 
work, however, it is probable that he will be re- 
membered most for two outstanding studies, the 
geology of the great nickel ore-field of Sudbury, 
Ontario, and the evidence and history of past ice 
ages. The mapping of the Sudbury district involved 
much more than a study of the ores themselves, for 
it necessitated the unravelling of the geological 
history of a most complicated series of pre-Cambrian 
strata, which in ita turn had far-reaching effecte on 
the interpretation of the structure of the ‘‘Canadian 
Shield” as a whole. Notwithstanding the great 
amount of work that has been done in this area by 
the geologista of the Dominion Geological Survey, 
the Ontario Department of Mines and the Inter- 
national Nickel Co., there has been substantially no 
change made in the rock groups that Coleman 
differentiated in his map and report of 1918. 

In assessing the merit of this study one has also to 
remember the conditions under which it was executed. 
When Coleman entered the field it was still the 
typical wilderness of northern Canada, without roads 
of any kind and, m much of the area, without even 
trails. Owing to the somewhat unusual topography 
also, canoeing did not provide that ready means of 
acceas which is common in Ontamo and Quebec, so 
that Coleman had to carry his survey through mostly 
on foot. Notwithstanding theese difficulties his map 
has survived the exacting demands made on it by 
mining engineer and prospector, and the only change 
of any moment has been the recognition of faulting 
in the south-western corner. Some more significant 
alterations have been made, however, in his inter- 
pretation of the origm of the ores themselves, and 
there are fow geologists now working m the district 


who would accept his theory of the formation of the, 


sulphides by liquation from the adjacent norite 
either through the action of gravity or by some form 
of filter-preesing. 

In his other important study, that of the past ice 
ages, Coleman was the first to present conclusive 
evidence of the glacial origin of the Cobalt oon- 
glomerate and to show ita similarities with Pleistocene 
glaciation. He was convinced that the tillite could be 
traced as a definite horizon throughout the Huronian 
rocks of Ontario, but some doubt has been cast on 
this thesis by Collins’s identification of the Ramsay 
Lake conglomerate as an ancient regolith. 

No reference to Coleman’s work would be complete 
without a mention of his love for travel and explora- 
tion. He made a point of seeing for himself the most 
significant features of world geology and to this end 
travelled much in Europe, Africa, India, Australia and 
North and South America. It is this immediate 
familiarity with the field observations that is reflected 
in his most interesting book on “Ioe Ages, Recent 
and Ancient” published in 1926, and one can well 
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guess that it was from the same source that he 
derived that enthusiasm that made him so highly 
esteemed and successful a professor in Toronto. He 
also had the happy gift of portraying the scenes he 
had visited with water-colour sketches, one of special 
interest bemg probably the earliest picture we have 
of Mystery Mountain (Mt. Waddington) in the Coast 
Range of British Columbia. He did not restrict his 
painting to scenery alone but also applied it, in 
dramatic fashion, to the Jlustration of his theories 
of ore genesis. T. C. PHEMISTER. 


. WE regret to announce the death of Louis Fabry, 
the well-known French astronomer. He was born 
in 1862 and belonged to a family that has given 
eminent men of science to their country, one brother, 
Prof. Charles Fabry, being the renowned physicist ; 
another brother, Prof. Eugene Fabry, is a mathe- 
matician of repute. 

At the early age of sixteen years, Louis Fabry 
received the degree of Bachelier és sciences, and after 
various other academic distinctions he was appointed 
to the Observatory of Paris in 1884 as a student 
astronomer. Two years later he went as assistant 
astronomer to the Observatory of Nice, and in 1890. 
he took up work at Marseilles Observatory, from 
which he retired fourteen years ago. 

Fabry’s interests in astronomy were very wide and 
he wrote on a diversity of astronomical matters. In 
1893 he was awarded the degree of Docteur és sciences 
mathematiques for his thesis presented before the 
Faculty of Sciences in Paris, in which he showed that 
the absence of strongly hyperbolic orbitas among the 
comets proved that these bodies were members of 
the solar system. In 1899 he dealt with the influence 
of his theory of cometary orbits on the hypotheses 
of coamogony, and showed that the attraction of the 
distant stars and the lack of homogeneity in the 
primitive nebula, although not very considerable, 
were, nevertheless, not without influence, and their 
simultaneous intervention was sufficient to explain 
both the rotation of the sun and also the direct 
motion of the planets. In addition, these factors 
were responsible for causing the comets to deviate 
from the line which would make them fall towards 
the centre of the nebula, that is, the sun, and so 
prevented them from possessing perihelion distances 
that would otherwise have been practically zero. 

Fabry did much useful work on minor planets, in 
particular, in the compilation of tables for facilitating 
the computation of ephemerides. The improvement 
of orbita by means of four observations is a well- 
known method but it involves rather complicated 
algebraic calculations. Fabry partly overcame this 
difficulty by means of new differential formule 
which introduced considerable simplifications in the 
solution of the problem. The method was later 
applied with great success by other computers. His 
tables on the perturbations of minor planets with 
small eccentricity and also small inclination proved 
very effective for the computation of the orbite and 
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ephemerides of these bodies. Amongst his other lines 
of research may be mentioned his work on refraction, 
his tables for the determination of the geographical 
visibility, measurement of altitudes by the baro- 
meter, studies in certain problemas of seismology, and 
also his xenithal apparatus, described. in the Bulletin 
astronomique, 12, 148, which was capable of making 
observations simultaneously of the zenith and stars 
in the vicinity. He was four times awarded prizes by 
- the Paris Academy of Sciences. Astronomical science 
has lost one whose versatility contributed so much 
to its progress. M. D. 


Prof. N. V. Nassonov 


Pror. Nroorar Viororovicm Nassomov, who has 
recently died in Leningrad, was the oldest member of 
the Russian (now U.S.S.R.) Academy of Sciences. 
Hoe was born at Moscow on February 27, 1855, and 
in 1874 entered the University of Moscow where he 
studied under the well-known zoologist, Prof. A. P. 
Bogdanov, and on obtaining his degree was appointed 
an assistant and later a lecturer at the Zoological 
Museum of the University. In 1889, Nassonov joined 
the University of Warsaw and a year later was 
appointed to the chair of zoology. In 1909 the 
Academy of Sciences elected him to membership and 
he was called to the post of the director of the 
Academy's Zoological Museum at St. Petersburg. A 
strenuous period of reorganizing the Museum occupied 
his time until 1921, when he became director of the 
Special Zoological Laboratory of the Acadamy which 
had been founded by the famous A. O. Kovalevaky. 
By 1925 this Laboratory, which at first occupied 
three rooms and had a staff of three men of science, 


had developed into a large Laboratory of Experimental ; 


Zoology and Animal Morphology. It was only in 
1985, when eighty years of age, that N. V. Nassonov 
was persuaded by his medical advisers to retire from 
active administrative work, but even then he oon- 
tinued researches on regeneration until his death. 

The published works of N. V. Nasonov are more 
than a hundred and seventy in number and deal with 
a variety of subjects. His earlier morphological work 
was mainly done on insects and other Arthropoda 
(ants, Strepsiptera), but later he produced excellent 
papers on sponges (Clicnids), on the development of 
the ostrich, on the anatomy and systematics of 
Turbellaria, a monograph of the wild,eheep of the 
Old World, to mention but some of the problems 

investigated by him with painstaking accuracy and 
discussed with a broad evolutionary outlook. Durmg 
the latest period of his work at the Zoological Labora- 
tory, N. V. Nassonov concentrated his attention on 
regeneration problems, and published a series of out- 
standing contributions dealing with physiological 
factors òf regeneration, with the morphogenetic 
function of cartilage, eto. 

N. V. Nassonov was well known beyond the 
borders of bis own country, since at various times 
he vimted and worked at the biological stations 
at Trieste, Marseilles, in the museums in London 
(1913) and Berlin, and carried out expeditions to 
Egypt, Sinai and Japan. 
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N. V. Nassonov’s death means the loss of one of 
the oldest generation of Russian men of science who 
in the second half of the last century laid the founda- 
tion for the development of biological sciences in 
that country, and whose work served to create for 
Russian biology an honoured place in the front rank 
of world science. B. P. Uvarov. 


Prof. H. A. Cummins, C.M.G. 


WE regret to announce the death of Prof. Henry 
Alfred Cummins, emeritus profeasor of botany in the 
University College, Cork. He was a member of a 
family prominent in Cork medical and university 
life. An elder brother was profeasor of medicine in 
the same College. 

Cummins was born in 1864. Having taken the 
M.D. degree in the Royal (now National) University 
of Ireland, he joined the Royal Army Medical Corps, 
and was immediately plunged into a series of oam- 
paigns. He served in the Sikkim Expedition (1888), 
Ashanti (1895-96) and in the South African War 
(1899-1901), durmg which he was mentioned in 
dispatches. On the outbreak of the Great War 
he was recalled for service with the R.A.M.C., and 
was again mentioned in dispatches. During his 
military career, he cultivated a keen taste for botany, 
and managed to collect specimens wherever he might 
be, even going so far as to shoot epiphytes, otherwise 
inaccessible, from high forest trees. 

In 1900, shortly after his retirement as Major, 
Cummins was appointed professor of botany in 
University College, Cork, a constituent college of the 
National University of Ireland. Ho held this position 
until 1981. 

Cummins had a personality of considerable charm. 
He followed his origmal interests in spermaphytes 
with histology and cytology. Just before his retire- 
ment, he carried out experimente on the reclamation 
of estuarine shores near Cork by means of the rice 
grass, Spartina Townsendit. These appear to have 
been the first attempts at suqh reclamation in Ireland. 

J. C. NPERBIN-JOHNSON. 


We regret to announce the following deaths : 


Prof. F. J. Cheshire, O.B-E., formerly director of 
the Optical Engineering Department, Imperial College 
of Science, London, on March 24, aged seventy-eight 


years. 

Prof. -Vasili Y. Danilevaky, of Kharkov, known 
for his work in physiology and endocrinology, on 
February 25, aged eighty-seven years. 

Mr. L. J. Newman, Government entomologist of 
Western Australia, on December 8, aged sixty years. 

Baron Joji Sakurai, honorary professor of chemistry 
in the Imperial University of Tokyo, president of the 
Imperial Academy and the National Research Council 
of Japan, on January 28, ‘aged eighty years. 

Prof. John H. Schaffner, professor of botany in 
the Ohio State University, an authority on tho 
taxonomy and phylogeny of the Ohio and Kansas 
flora, on January 27, aged fifty-five years. 
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News and Views 


Social Relations of Science 

Fos many years past, the columns of NATURA have 
borne witness to the growing importance of science 
in everyday life, and the corollary that'men of science 
should interest themselves actively in the social 
implications of their discoveries has been frequently 
urged. That they are not indifferent to the movement 
was apparent from the discussion on the subject in 
Natron of April 28, 1988, and’ from the decision, 
taken by the General Committee of the British 
Association at the Cambridge meeting last summer, 
to establiah a Division for the Social and - Inter- 
national Relations of Science. The circumstances of 
the formation of the Division are stated in Natuns 
of August 27, 1988, p. 880. It was very appropriate 
that tho first chairman of the new Division should be 
Sir Richard Gregory, who was editor of NATURE 
when the subject was discussed m these columns, 
and it was equally ‘appropriate that he should open 
the first publio meeting of the Division, held in the 
University of Reading on March 28, when various 
aspecta of the utilization and production of milk were 
described by half a dozen leading authorities. The 
highly controversial subject of pasteurization received 
a considerable amount of attention, and rightly so, 
for it is with such problems, involving scientiflo, 
economic and even political iasues, that the Division 
may be expected to deal. Indeed, one of the prime 
reasons for the existence of the Division, namely, 
the need, in controversial issues, for propaganda 
based on scientific facta rather than personal pointa 
of views was well exemplified by this first meeting. 
It was announced that further i of the 
Division are being arranged to be held in London in 
May and in Manchester in June. 


Henry Edward Armstrong Memorial Fund 

Ir is. proposed to establish a Trust Fund to the 
memory of the late Prof. Henry E. Armstrong. 
At the Finsbury Technical College, and later at the 
Central College, South Kensington, Armstrong and his 
co-workers, Ayrton and Perry, tried out and estab- 
lished the principles of technical education in Great 
Britain, and thus encouraged the foundation of poly- 
technics and technical colleges throughout the realm. 
Friends, old colleagues and past students have.decided 
to establish a Trust Fund to perpetuate the memory 
of his dynamic ity. The aim, financially, is a 
modest one, 80 that all, cluding those who met him 
in other walks of life, may feel that they are con- 
tributing an integral part to the memorial whatever 
the dimensions of their individual contribution. The 
hope is for a memorial fund totalling about £3,000. 
This will provide a guarantee fund to give, as it 
accumulates, sufficient to ensure the publication (or 
to give substantial financial assistance in the publi- 
cation or preparation) of any original works, within 
the ambit of Prof. Armstrong’s recognized interests, 


that would not otherwise see the light of day. It 
will also be within the terms of the Trust to arrange 
for suitable public lectures by the authors of the 
works. An additional detail of the plan is that the 
publication itself will carry as frontispiece a portrait 
of Prof. Armstrong, a biographical note and a 
reference to the foundation and objects ‘of the Trust. 
Furthermore, the fund will provide for a memorial 
plaque, or bust, for the City and Guilds College, 
South Kensington, and perhaps replicas elsewhere. 
The administration of the fand, it is proposed, shall 
be undertaken by six persons, one each from the 
Council of the Royal Institution of Great Britain ; 
the Royal Society ; the City and Guilds of London's 
Institute ; the Royal Society of Arts: one additional 
mamber whom the above representatives may appoint 
and the author of the most recent work published 
under the Trust. Subscriptions should be sent to the 
Hon. Treasurer, Sir Alfred Chatterton, The Coppice, 
Beckenham, Kent. 


The Gatty Marine Laboratory, St. Andrews 

Marmas biologists will be pleased +0 learn that 
preparations are being made to reopen the Getty 
Marine Laboratory at St. Andrews, and that it is 
hoped to have it in full working order when the 
British Association meets at Dundee this year. The 


-laboratory, which has been closed for some twenty 


years, was built in 1896 and presented to the Univer- 
sity by Dr. O. H. Gatty. It replaced the wooden 
building (prevjously a fever hospital) on an adjacent 
site where the late Prof. W. C. M'Intosh established 
in 1884 the first permanent marine laboratory in 
Great Britain. Bt. Andrews has been a classic ground 
for the marine naturalist ever since the time of 
Edward Forbes, nearly a century ago. It is true 
that with the decay of the local fishing industry and 
the increasing pollution of the inshore waters due to 
the growth of the city the facilities for collecting 
are not so good as they used to be; but the interest 
of the locality is by no means exhausted. It is to be 
hoped that Sir D’Arcy Thompson and Prof. R. J. D. 
Graham will be adequately supported in their efforta 
to make 8t. Andrews once again a centre of teaching 
and research in all that concerns the life of the sea. 


Economic Aspects of Defence 

A PAMPHLET, “Economic Aspects of Defence”, by 
Mr. Harold Macmillan, M.P., directs attention to the 
economic factors which are involved in our present 
rearmament programme and to the futility of re- 
armament unless it is accompanied by an adequate 
foreign policy (Landon: Macmillan and Oo., Ltd., 
1989. ls. net). In this respect, he is highly critical of . 
the Government policy urging that as a result Britain 
has been growing weaker instead of stronger during 
the period of rearmament, and he urges that the first 
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step in the building up of our defence policy should 
be to recreate as quickly as possible the alliance of 
peace-loving powers in the League of Nations. He 
also urges the importance in rearmament of simul- 
taneous attention to the problem of unemployment. 
By a full utilization of the labour-power of those now 
unemployed and by the elimination of waste due to 
competitive redundancy in production and distribu- 
tion, we could increase our production of armaments 
and of consumers’ goods as well. The available 
labour power and capital resources of the nation 
should be distributed according to a plan of increased 
national productivity. Defence preparations, he 
insists, involve consideration of overseas trade and 
our general economic relations with other countries ; 
the productive efficiency of our economic system as 
a whole; the accumulation of supplies of storable 
foodstuffs and raw material and technical questions 
regarding the kind of war material to be produced, 
the location of the necessary factories and the 
organization of reserve productive capacity. 


. Mn. Maommmnan urges the creation of a single 
the general direction of the Overseas Trade Depart- 
ment, would bring together and cambine the activities 
of the Import Duties Advisory Committee, the experta 
in oharge of the Exchange Equalisation Fund's 
operations, representatives of finance to advise on 
foreign lending, and representatives of the exporters’ 
selling organizations and of the importers’ buying 
organizations. Hoe reiterates the plea for a National 
‘ Economic Council and urges an Industrial Reorgan- 
isation (Enabling) Act to afford industry the oppor- 
tunity of putting ita own house in order and achieving 
the necessary output, and discusses in some detail an 
attack on the unemployment problem. A Ministry 
of Supply is regarded as easential, and Mr. Macmillan 


stresses the compatibility of his proposals with the- 


promotion of social and individual freedom. In his 
final chapter on nationalism or internationalism, he 
argues that a policy of static resistence is not enough. 
If a correct foreign policy sustained by adequate 
economic and military strength is the first task, this 
must be followed by the creation of the national 
foreign trade organixation supported by a powerful 
internal economic organization conducted on rational 
lines for the full utilixation of our capital and labour 
resources. These measures would enable us to evolve 
a method of economic collaboration which would 
eliminate the causes of war. 


Social and Political Implications of Science 
ConTINUOUB survey and oo-ordination of teaching 
and research work of the University in the natural 


and social sciences in terms of ita relation to the 


political and social problems of the day—such was 
the task undertaken in 1933 by a group of faculty 
members of the University of Wisconsin. They 
established an organization known as the ‘Science 
Inquiry” which has’ had the effect of concentrating 
the attention of much of the University staff on 
scientifio problems facing the State and the nation. 
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A guiding principle has been that attacks upon such 
problems should be comprehensive rather than 
departmental so that instead of fragmentary findings 
“there may emerge at least the beginnings of integrated, 
and with the application of these problems to State 
needs kept to the front”. Among ita publications are 


fight against crime; also (in preparation) interna- 
tional relations, publio utility and power regulations, 
technological unemployment, communications, and 
consumption from the points of view of the producer 
and consumer. Ib is claimed on behalf of “Science 
Inquiry” that it has “evolved a group consciousness 
on the part of the faculty af common human problems 
which already is having a notable influence on the 
direction and etnphasis of individual activities in 
teaching as well as research at the University”. 


U.S. National Youth Administration 

A REPORT prepared for the Advisory Committee 
on Education of the United States by P. O. Johnson 
and O. L. Harvey on the National Youth Administra- 
tion describes the organization and programme of 
the work of the Administration with a brief evalua- 
tion of some of ita achievements. The National Youth 
Administration was set up aa an agency within the 
Works Progress Administration in June 1935 and is 
thus primarily a relief agency, operating with funds 
earmarked for the general appropriation by Congress 
for emergency relief. Its two chief programmes are 
student aid and work projects, and its detailed 
operation in the several States varies according to 
local needs and problems. The number of young 
persons between 16 and 24 years of age receiving 
aid on the major programmes rose from about 470,000 
& month in the first six months of 1936 to 580,000 
a month in the same period of 1987 but has since 
declined owing to the reduction in the total budget. 
The student aid programme provides for those youths 
who are otherwise financially unable to continue their 
schooling. The works projects programme provides 
work experience for those whose interest in further 
experience as a qualification for admission to private 
employment and earning a living. The guidance 
and placement service gives vocational guidance and 
attempts to place unemployed youth in employment, 
The apprentice-traming programme was only an 
incidental function of the National Youth Adminis- 
tration and has recently been transferred to the 
Department of Labour. The programme of educa- 
tional campe for unemployed women proved ex- 
pensive to maintain and has been terminated for this 
attention to many inadequacies in the provision for 
vocational guidance and, apart fram the prevention 
of demorelization or restoration of morale, the 
National Youth Administration has demonstrated 
the possibilities of concerted action in the solution of 
the problems of youth, and perticularly the value 
of proper direction and wise planning. 


552 


Recent Developments in British Surveying Instruments 
.  Bricaprme M. N. MacLeop delivered the Thomas 

Young Oration of the Physical Society on March 24, 
taking as his subject “Some Recent Developments 
in British Surveying Instruments”. Referring to the 
aerial camera as & surveying instrument, he pointed 
-~ out that all parts of the ground must be photographed 
-from two separate points. Plotting is dane by com- 
bining, sterecscopically or otherwise, two such 
pictures. Plotting from tilted photographs requires 
complicated apparatus. In the first plotting machines 
the air positions of the camera and the direction of 
its optical axis had to be determined by a “resection 
in space” from control pointa on each photograph. 
There are theoretical as well as practical objections, 
however, to such mdependent determinations. In 
1926, Dr. Fourcade propounded the idea of first 
determining the relative positions of the air cameras 
without reference to ground points, and devised a 
stereo-goniometer for this purpose. This principle 
has been made the basis of a new British automatic 
plotting machine constructed for the War Office and 
about to be delivered to the Ordnance Survey. In 
the majority of automatic plotters, the photographic 
picture ig reconstructed stereoscopioally and the 
image of a mark in the stereoscope is superimposed 
optically on the view. The visual or ‘floating’ mark 
can be moved about by the plotting mechanism and 
can be made to coincide in depth as well as in align- 
ment with any point in the view. The apparent 
movements of the mark are transmitted mechanically 
to a plotting pencil. In all automatic plotters, how- 
ever, much time is taken in the preliminary adjust- 
ment for reconstructing the stereoscopic view and 
determining its scale and orientation. It is hoped 
that the new instrument will ensble this prelimmary 
setting to be done decidedly more quickly than is 
the case in any existing foreign model. 


CoLonNaL J. O. Wxyxxs Fiom, a governor of the 
National Museum of Walesa, has lent to the Museum 
for purposes of exhibition for a period of two years 
the remarkable example of Celtic iron-work known 
as the Capel Garmon fire-dog, which was found at 
Carreg Caedog Farm, near Oapel Garmon, in 1852 
by a labourer when digging a drainage trench. It is 
described (Ths Times, March 16) as constructed of 
two vertical bars, bent over at the top to form a 
neck, on to which is fastened a crest and the schem- 
atized head of an ox. The bars stand on semi-circular 
arched feet, and are connected by a horizontal bar 
thickened towards the middle, presumably to support 
the weight of the logs. The uprights are ornamented 
on each side by a ribbon of iron, bent in semi-circular 
loops, and with spiral coils at the top and bottom. 
The ribbon between the loops is attached to the 
upright by heavy decorative rivets. Other finds of 
a generally similar character have been made-in 
south-eastern England in tombe belonging to the 
Belgio culture of the Iron Age, to be dated circa 
100 3.0.-a.D. 50, while others, again approximately 
of the same period, have been found on the Continent 
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in areas.occupied by the Celts, who seem in this 
instance to have adapted an object of Mediterranean 
type to. their own uses. It is pointed out that the 
Mediterranean influence may perhaps be seen in a 
very special fashion in the crest of the Capel Garmon 
fire-dog, which with ita thin vertical strip pierced at 
intervals with circular holes and bearing a thick bar 
flattened and curled st its lower end, and in its row 
of knobs representing the plume socket, suggests a 
Greek helmet crest. None of the fire-dogs so far 
discovered is-as elaborate as the Csepel Garmon 
specimen, as they lack the crest, the loops on the 
uprights, and the rivet-heads. The discovery of 
pairs of fire-dogs together suggests, although it is 
not known with certainty, that two formed a set, 
one bemg placed on each side of the fire, which waa 
laid in the centre of the house.” 


New Egyptian Royal Tomb at Tanis 

Fourtuas details of the Egyptian royal tomb 
recently discovered at Tanis in the Nile Delta (see 
Naruse, March 25, p. 512) suggest that the resulta 
of ita examination may prove of even greater interest 


‘than was anticipated at first. Another chamber has 


now been discovered and opened. It also proved to 
be intact. It is thought that the explorers may be 
fortunate enough to find still other chambers which 
have not been plundered; while there is the even 
more stimulating possibility that this may be the 
first only of a whole series of royal burials belonging 
to the twenty-first and twenty-second dynasties. 
Again, the walls both of the chamber in which the | 
royal sarcophagus has been found and of that since 
opened are covered with paintings and inscriptions, 
from which presumably many historical data will be 
recovered, such as were, strikingly, absent from the 
tomb of Tutankhamen. Among those in the chamber 
of the sarcophagus is the cartouche of King Psusenee, 


' identified with the King Shishak, who plundered 


Jerusalam in the reign of Rehoboam in 930 »B.o. 
Many finely soulptured jars, some with beautifully 
carved stoppers, much jewellery of gold and precious 
stones and & huge sculptured human foot have been, 
found. Within the silver mummy case of King 
Shishak was an inner casing of gold and leather. 
The first pictures of the tomb, funerary chambers 
and finds to reach England appeared in The Times 
of March 27. 


Archzological Expeditions to the East 

THe departure for the East of two archwological 
expeditions is announced, one proceeding to Iran and 
Afghanistan, and the other to Aden. Of these the 
former, conducted by Mr. Arthur Upham Pope, an 
authority on Saseanian art and archmology, us the 
first section of a new architectural survey expedition 
of the American Institute of Iranian Art and Archæo- 
logy, of which Mr. Pope was one of the founders and 
the principal promoter. The members of the expedi- 
tion will be engaged in studies preparatory to a4 
complete history of Iranian architecture, a much- 
needed undertaking which, when complete, will 
contribute materially to the advancement of Iranian 
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cultural and historical studies. On the second 
expedition, Mr. L. P. Kirwan, a well-known archmo- 
logist, will visit the Aden Protectorate for the purpose 
of inspecting and examining a number of archmo- 
logical sitea between Aden and Lahej. He will visit 
Amadiya on the Audhali Plateau, which will be sur- 
veyed, and the ruins of Qohlan in Wadi Beihan. Mr. 
Kirwan will also examine and report on the archmo- 
logical material in the Aden Museum, which is now 
in process of being reorganized. 


Exhibition of Chinese Art 

An exhibition has been arranged in the North 
Court of the Victoria and Albert Museum, South 
Kensington, which illustrates comprehensively the 
whole range of Chinese art from the prehistoric 
period at about 3000 B.o. down to modern times. 
With the exception of a small series to be seen in the 
Department of Ceramics, tbis exhibition includes all 
the objects of Chinese art of all kinds now in the 
possession of the Museum. It include the Museum’s 
share of the Eumorfopoulos collection, which pro- 
vides some of the most striking and widely known 
exhibits. The arrangement of the exhibition is 
chronological and cultural. Each exhibit is grouped 
with others, whatever their character or material, 
whether of jade, textile, painting or pottery, provided 
they belong to the same period and are of the same 
cultural origin. The first and earliest exhibit is a 
neolithic pot of about 8000 B.o. A special feature of 
the exhibition is the important collection of ritual 
bronzes, which has been provided with special case- 
labels incorporating small photographs, illustrating 
the main features of style. A collection of Buddhist 
sculpture of the fifth and sixth century A.D. is 
on loan from Baron von der Heydt. Especially 
noteworthy are two wooden sculptures, one a figure 
of Kuan Yin, Goddess of Mercy, dating from the 
twelfth century, and a statue of a seated man, 
„belonging to the fifteenth century. The exhibition 
is to be permanently on view. 


‘British Museum (Bloomsbury) : Recent Acquisitions 

Acogsaions to the collections of antiquities and 
ethnographical objects in the British Museum 
(Bloomsbury) of exceptional interest were reported 
at the meeting of the Trustees on March 11. Of 
these one is a remarkably fine example of the Irish 
twisted gold torque, which has been accepted on 
loan for temporary exhibition from the Duke of 
Westminster. It is made from a single bar of gold, 
50 inches long and weighing 26 oz. It has been 
chiselled and beaten into four flanges and then 
twisted and bent into a circle. The ends are recurved 
to fit into one another to form a fastening. It is of a 
type characteristic of the Middle Bronze Age and 
dates from about 1200 B.o. It was found in 1816 at 
Bryn Sion Farm, Flintshire. Another accession to 
the Department of British Antiquities is a collection 
of fragmenta of pots of dark earthenware, freely 
ornamented towards the top with hatchings, pitting, 
and finger-nail marks, presented by Mr. J. P. T. 
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Burchell. They were excavated by bım in the Ebbes- 
fleet Valley, Kent, at a depth of 10 ft. in strati- 
graphical conditions, which make it certain that this 
pottery is older than the neolithic period as at present 
understood. It is possible that this may prove to bo 
the oldest pottery as yet found in Britam. It would 
seem to be connected with mesolithic types found on 
the Continent, such as those from the Danish kitchen- 
middens. It differe from British ‘Neolithic A’, and 
may indeed prove to be a predecessor of ‘Peter- 
borough’ ware. Another accession of considerable 
archsological interest is a human face, almost circular 
in outline, carved on & piece of Bath stone found 
near ` Charterhouse-on-Mendip. It has almond- 
shaped eyes and a small round hole for a mouth. It 
dates from the period of Roman occupation ; but is 
thought to represent a native barbario tradition. Of 
the ethnographical accessions the most striking is a 
wooden totemic figure of an eagle made by the 
Siwagh Indians of Vancouver Island. It stands 
about four feet high, with wings half-spread, and is 
peinted in gaudy colours, and has a fierce human 
face painted on the breast. 


British Museum (Natural History): Recent Acquisitions 

Tua Mineral Department of the British Museum 
(Natural History) has acquired through Mr. Arthur 
Russell a small collection of foreign minerals from 
the collection of Philip Rashleigh, F.R.8., of Mena- 
billy, near Fowey, Cornwall (1720-1811). The main 
part of the Rashleigh Collection is in the Truro 
Museum. Mr, Arthur Champion has collected rocks 
from various localities on a remarkable motor journey 
he made in 1987 from Dakar to Nairobi. The collection 
includes specimens from French West Africa and the 
Belgian Congo as well as from Senegal, Gold Ooast 
and Nigeria. A fine specimen of the mineral thort- 
vaitite has been received from Prof. T. Vogt of 
Trondhjem, Norway, and suitable specimens have 
been sent him in exchange. 


Broadcasting in 1938- 

Tua report of the Governors of the British Broad- 
casting Corporation for the year ended December 31, 
1988, as presented to His Majesty’s Postmaster- 
General, has recently been published as a white paper 
(Cmd. 5951. London: HM. Stationery Office. 6d. 
net). The scope of the report is indicated by the 
headings of the main sections into which it is divided, 
namely, programmes, public relations, engineering 
and administration. During the year under review, 
the Corporation suffered a loss by the resignations 
of its first director-general, Sir John Reith, and 
of the deputy director-general, Vioe-Admiral Sir 
Charles Carpendale. Mr. F. W. Ogilvie was appointed 
to the first position, while Mr. O. G. Graves became 
the new deputy director-general. The staff of the 
B.B.O. is now more than four thousand, and these 
have provided to nearly nine million licensed listeners 
a home broadcasting service of some 79,500 hours in 
1988, with the remarkably small breakdown time 
of 0-028 per cent. In addition, nearly 33,000 hours 
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of Empire programmes were provided, while the 
aggregate time of operation for the television sound 
and vision transmitters has increased fram 1,619 hours 
in 1987 to 2,679 hours'in 1988. Among the increased 
programme facilities provided during the past yeer 
were daily news services in Arabic for listeners in 
the Near and Middle East, and in Spanish and 
Portuguese for listeners in Latin-American countries. 
Towards the end of the year, also, daily news services, 


Ow the engineering side, a new medium wave trans- 
mitting station was opened at Aberdeen in Septem- 
ber ; and the construction of a new high-power trans- 
mitting station at Start Pomt in South Devon, and of 
a medium-power station -at Clevedon, Somerset, is 
proceeding satisfactorily. The number of transmitters 
normally in use at the Daventry short-wave station 
has been increased from four to six, so that larger 
areas may be covered for longer periods. - Further 
expansion is in hand at this station, including the 
provision of new transmitters and aerial systems. 
The scope of the television programmes has been 
considerably extended during 1988 by the provision 
of increased studio facilities at Alexandre Palace, 
by the purchase of a second mobile television unit 
for outside broadoasta, and by the establishment of 
` improved relay link arrangements for such broad- 
casta. The report concludes with a statement of the 
financial position as at December 31, 1988. 


Antarctic Whaling 

Tun Polar Record for January, a journal which has 
now widened its scope to include various articles in 
addition to news of polar expeditions, contains some 
details of the International Whaling Agreement of 
1988. The measures agreed on in 1987 included a 
minimum sizo limit for various species, the restriction 
of the Antarctic whaling season from December 8 to 
March 7 and the prohibition of pelagic whaling in 
temperate and tropical waters. Last year the oon- 
ference went further, though -it was decided that 
restrictions on the numbers of whale catchers were 
impracticable at present. It was, however, agreed to 
prohibit the killing of humpback whales in waters south 
of lat. 40° 8. for one year. This species is more vulner- 
able‘than blue and fin whales, and it is hoped thus to 
save the stock from exhaustion. It was also decided 
to prohibit all pelagic whaling for at least two years 
in the Pacific waters south of lat. 40° 8. between long. 
70° W. and 100° W. These waters so far have no 
pelagic or other whalers and so may well serve as a 
sanctuary for hunted species. In spite of these 
restrictions, it is admitted that the industry as a 
whole is probably taking an unduly large number of 
hales. 


W. 


Australian Cancer Research 

THA present position of organizations combating 
canoer in the Antipodes oan be seen from the report 
of the ninth Australian Oancer Oonference held in 
Sydney during April 5-8, 1938 (Canberra: Govern- 
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ment Printer, 1988). In many centres of the Common- ` 
wealth, new radiological plant has been installed and 
old apparatus improved, and attempts are being 
made to improve facilities for diagnosis in country 
districta. In an address given on the occasion of the 
Conference, Prof. E. O. Dodds pleaded for develop- 
ment of general research in basic sciences as being. 
probebly the best way of helping existing lines of 
cancer research. Dr. Robert Fowler discussed the 
research value of clinical records with particular 
reference to the ‘follow-up’ of cancer patients, and 
considered in some detail the indexing of cases. In 
a population of six and a half millions in Australia 
there were more than 7,500 deaths from cancer 
during 1936. A statistical exammation of this cancer 
mortality was made by Dr. M. T. Holmes, who also 
summarised the results of treatment with radium at 
Australian centres over & nine-year period. Of 
85,000 cases treated- with radium, leas than 10 per 
cent showed no improvement. Examination of data 
along similar lines should indicate how methods of 
treatment develop and how they compare with those 
of other countries. 


The Dutch Physical and Medical Congress 

Tua twenty-seventh Dutch Physical and Medical . 

will be held at Nijmegen during April 11- 

18, 1939, under the presidency of Dr. G. Holst. 
General lectures will be given by Dr. G. Holst on 
“The Properties of Magnetic Materials” and by Prof. 
B. Brouwer on “The Significance of the Hydro- 
dynamio Relations within the Skull Oavity and the 
Semicircular Canal for Neural Surgery” on April 11, 
and by Prof. L. 8. Ornstein on “Physics and Biology” 
and by Prof. E. Gorter on “Very Thin Films” on 
April 12. The scientific work of the meeting will be 
dealt with in the four sections: Mathematical and 
Physical Sciences, Biological Sciences, Medical 
Sciences, Geological-Geographical Sciences, some 
seventy papers having been promised. A fall pro- 
gramme of social functions, visits to factorica,* 
laboratories, hospitals and other places of interest 
has been arranged. Information oan be obtained 
from the ‘‘Natuuren Geneeskundig Congresbureau”, 
Bureau Vreemdelingenverkeer, Keizer Karelplein 9, 
Nijmegen, Holland. 


Kathleen Schlesinger Research Fellowship 

Tum Medical Research Council invite applications 
for the Kathleen Schlesinger research fellowship 
which has been provided from a fund established by 
the late Mr. Eugen M. Schleainger and Mrs. Sohle- 
singer in memory of their ‘daughter. 
awarded to a suitably qualified person who will 
devote his or her whole time to “investigating the 
origm and nature of cysts of the brain whether 
arising from tumours or not or to such stadie of 
other conditions of the central nervous system as the 
Oouncil may from time to time permit”. It will 
ordinarily be tenable at the National Hospital for 
Diseases of the Nervous System, Queen Square, 
London, and for a period of one year in the first 
instance. The stipend will be at the rate of £800 per 
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annum, with up to £50 per annum for research 
expenses. Further information can be obtained from 
the Secretary, Medical Research Council, 88 Old 
Queen Street, Westminster, 8.W.1. 


Earthquakes in Japan and Greece 

Ax earthquake, reported as the strongest for five 
years, shook several parts of the island of Kyushu at 
12.22 p.m. local time on March 20 (8.22 G.M.T.). The 
shook was felt in Fukuoka but appears to have been 
strongest in Miyasaki where property and power lines 
were damaged and twenty people injured. The 
neerest active epicentre to this region appears to be 
31-8° N., 181:8° E. where shocks occurred on 1929 
5m. 21 d., and 6 m. 11 d. There are three lines of 
weakness near the island of Kyushu according to 
Imamura: two pass tbrough Nagasaki and run 
roughly east-north-east and south-south-east whilst 
the other is just off, and approximately parallel to, 
the south-east coast. 


Ax earthquake shock of considerable intensity was 
felt on March 27 in Athens and other Greek towns 
though no great damage is reported. The epicentre 
of the shook was probably near Chalcis though very 
little information is ab present available. Ib will be 
remembered that the centre of the disturbances on 
July 20, 1988, was near 88-85°N., 28-8° E., near 
Scala Oropos. 


Royal Geographical Society: Awards 

Hrs Mayzary mmu Kiwa has approved the eward 
of the Royal Medals of the Royal Geographical 
Society as follows: The Founder’s Medal to Mr. 
Arthur Mortimer Champion, for his surveys of the 
Turkana Province and the voloances south of Lake 
Rudolf; the Patron’s Medal to Prof. Hans Ahlmann 
of Stockholm, for his exploration and glaciological 
studies in the Arctic. The Council has awarded the 
Murchison Grant to Mr. Robert Bentham, for his 
mapping and geological investigations in Klleamere 
Land ; the Back Grant to Lieut.-Commander R. E. D. 
Ryder, for his captaincy of the Penola and his marine 
surveys an the British Graham Land Expedition ; 
the Cuthbert Peek Grant to Mr. W. Vaughan Lewis, 
for his physiographical studies in Great Britain and 
Iceland ; the Gill Memorial to Mr. J. V. Harrison, 
for many years’ exploration in Central and South 
America and Southern Iran. 


Announcements 

COLONEL J. A. Mawirormp has been appointed 
director of hygiene at the War Office in succession 
to Major-General H. H. A. Emerson, who will retire 
shortly. 


Tus Herbert Jackson Prize for 1938 of the L.M.S8. 
Railway Oo. has been awarded to Mr. J. N. Bradley, 
an assistant metallurgist in the Company’s Research 
Laboratory at Derby, for his paper entitled ‘The 
Separation of Mixed Gunmetal and White Metal 
Barings”. A Jackson Medal has also been awarded 
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to Mr. C. W. Newberry, research assistant in the 
engineering section of the same Laboratory, for a 
paper entitled “An Investigation into the Occurrence 
and Oauses of Locomotive Tyre Failures”. The 
Herbert Jackson Prize is awarded annually by the 
L.M.8. in memory of the late Sir Herbert Jackson 
(an original member of the L.M.S. Advisory Com- 
mittee on Scientific Research), to a member of 
the Company’s research staff for the best written 
account of an investigation carried out in the Com- 
panies’ Laboratories during the year. 


At the annual general meeting of the Ray Society 
held on March 28, the following officers were re- 
elected : President, Sir Sidney F. Harmer ; Treasurer, 
Prof. F. E. Weiss; Seoretery, Dr. W. T. Calman. 
Dr. Jom Ramsbottom was elected a vice-president, 
and Mr. E. R. Martin, Mr. D. M. Reid, and Col. R. B. 
Seymour Sewell were elected new members of 
Council. It was announced that a “Bibliography of 
the larve of Decapod Crustacea” by Dr. R. Gurney, 
and the first of two volumes on “The Comity of 
Spiders” by Dr. W. S. Bristowe are in the press and 
will be published shortly. The first volume of a 
work on “British Water Beetles’ by Prof. F. 
Balfour-Browne is nearly completed and will form 
the issue to subscribers for 1939. 


THe University of Pavia has arranged a celebration 
in honour of the eighteenth-century physiologist, 
biologist and vyloanologist, Spallanzani (1729-1799), 
which is to be held in Pavia on April 11-14. A 
monument to Spallansani is to be unveiled and a 
programme of scientific addresses, mainly on modern - 
genetical problems and the physiology of reproduc- 
tion, is being prepared by delegates invited from 
various countries, including Prof. R. Ruggles Gates, 
Prof. F. A. E. Orew and Dr. O. F. Pantin from Great 
Britain. Meetings of the societies for experimental 
biology, botany, geology and veterinary medicine are 
also being held at the University, and on April 15 a 
visit will be paid to the Spallanzani Museum at 


- Reggio Emili 


In 1937 the birth-rate in the U.8.8.R. was 18-19 per 
cent higher than in 1936 and the increase in popula- 
tion was & little more than 2 per cent. During the 
first ten months of 1988 there were 100,000 more 
marriages in the Soviet Union than in the correspond- 
ing period of 1937. 


Pror. V. A. Foor, of the University of Leningrad, 
writes that the transcription of his name in the 
article on the U.8.8.R. Academy of Sciences in 
Narurnm of February 25, p. 348, namely, Fok, is - 
incorrect and should be as here indicated. 


Eepatum. In the list of “Forthcoming Books of 
Science” in Nature of March 11, p. 428, the volume 
by Prof. E. J. Conway to be published by Messrs. 
Crosby Lockwood and Son, Ltd., should be entitled 
‘Microdiffusion Analysis and Volumetric Error”, 


Letters to 
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the Editor 


with the writers of, rejected manuscripts 


intended for this or any other part of Naronn. No notice is taken of anonymous communications. 


Norms ON POINTS IN 80MB OF THIS WEEK'S LETTHRSA APPRAR ON P. 664. 


CoRRESPONDHNTS ARH INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUMNICATIONS. 


Activity of the Succinic Dehydrogenase 

Ir has long been held that the succinic dehydro- 
pene requires no o0-enzyme or intermediary 

ydrogen carrier to link ite activity with that of the 
cytochrome system. 

Ahlgren!, however, working with a preparation 
made by extracting washed horse ‘muscle with & 
solution of disodium hydrogen phosphate, found that 
with added succinic acid it induced an oxygen uptake 
which, though vigorous at first, rapidly fell to near 
zoro. In the presence, however, of a Kochsajft from 
rabbit-muscle, the uptake was greater and much 
longer sustained, indicating that a thermostable factor 
may be necessary to complete the activity of the 

. He found, on the other hand, that the 
presence of the Kocheaft had no effect whatever on 
the rate at which the enzyme preparation reduced 
methylene blue. 

Ablgren’s results have much interest but do not 
perhaps yield quite definite conclusions. The 
significance of the effect of muscle-Kochsaft as ob- 
served by him seems to be leasened by the experi- 
mental results we have to report. 

We have ourselves obtained, from pigs’ heart 
muscles and rabbits’ skeletal muscles, preparations 
of the succinic enzyme which, in the presence of the 
substrate, actively reduce methylene blue anaerobic- 
ally, but prove quite unable to induce any oxygen 
uptake, though in a system containing adequate 
concentrations of o and its oxidase. 
In what follows, the method by which such 
tions have been obtained will be briefly described, 

with some details of their behaviour. 
an attempt to purify or concentrate the 


we have tried the solvent of ethylene glyooll, 
dı l sulphate, formamide, saponins and bile acids, 
and glycerol and phenol. With the exception of 
bile salts, none of these was gati . In our final 


we have started with the muscle residue 
lithium chlorides (Hopkins, Morgan and Mann)’. This 
is first extracted with a solution of bile salts. In 
most experiments a oommercial preparation of 
tauroglycocholate in 10 per cent solution was em- 
ployed, but we have later used pure sodium 
desoxycholate (4 per cent) with advantage. The 
material insoluble in such solutions, being centrifuged 
off, the t solution is clear, or shows at 
mont © aliga t opalescence. It is cooled to 0° O., and 
mixed with an equal volume of ice-cold ethyl alcohol. 
The resulting precipitate is cen off and 
washed with cold ale alcohol until free from bile salts. 
The alcohol precipitate is than extracted with 20 per 
cent urea solution. -Finally, the urea is removed by 


dialysis and the precipitate, which rapidly separates, 
constitutos bhe preparation used: our gxparimenta; 


It is insoluble in water, and we have employed it in | 
the form of a milky aqueous suspension 

Tt is easy to show that a factor not involved in 
the activation of the succinic acid hydrogen atoms, 
but easential for their transfer to the 
system, is, at the stage of extraction with bile salts, 
dissociated from the enzyme and is itself not soluble 
in bile salt solutions. That the bh activation 
is independent of such a factor is e sure by the 
consistently high activity of these solutions as dis- 
played by the Thunberg technique, in“ spite of the 

» which separate i ta have shown, that 
bile salts somewhat inhibit (reversibly) the enzyme 
activity. The failure of hydrogen transference can 
be shown spectroscopically or manometrically. The 
chloride extracted muscle reduces freely, 
but if to the bile solution (with ) 
cytochrome be added, there is no reduction at all, 
or, at most, a very slow and feeble one. Itis to 
show that the cytochrome oxidase is present tan S 
bile extracts. 

Manometric resulta demonstrate unequivocally that, 
in a system containing succinates, and 
its oxidase, the bile salt solution induces no oxygen 
uptake. This is equally true of our final tion 
in spite of ita high activity with the methylene blue 
technique. 

The addition of methylene blue (1 mgm. m 8 o.0. 
of solution) to a system containing the purified 
product resulta in an oxygen uptake whioh, though 
relatively slow in the bile solution, is rapid in the final 
preparation. None of the known coenzymes can act as 
the miseing carrier of hydrogen, nor can glutathione, 
vitamin B,, adrenaline, ascorbic acid, nicotinic acid 
amide. With flavin-adenine dinucleotide a slight but 
probably not a significant uptake of oxygen may be 
observed. A muscle-Kochsaft similar to that used by 
Ahlgren has even leas effect. If very high concentra- 
tions of cytochrome o are added to the bile solution 
there is a slow o: uptake. With the final prepare- 
tion this is See Obrad; 

It is of some interest to compare the contents of 
the original bile extract with those of the final 

roduct. In the former, in addition to the succinic 
airar the lactic dehydrogenase is prosent, 
but not the glycerophosphate enzyme which contact 
with bile salts destroys. Cytochrome oxidase and 
ee e a, b, c are present, though the 
b are weak. Duaphorase (flavoprotem) is 
eae In the final preparation the lactio 
is not found, nor is the o rape oxidase. It 
contains some cytochrome ¢, the spectra of a and 
b are not visible. Diaphorase is still present. 
The striking difference between the glycero- 
and the succinic enzymes is noteworthy, 
the latter being completely resistant to the action of 
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the bile sahs. On the other hand, the lactio enzyme, 
while resistant to bile salts, is wholly destroyed by 
uree. This recalls the equally difference 
between these enxymes under the influence of 
giutathione (Hopkins and Morgan}. 

The following table summarizes some typical 
results of our experiments. 




















Biochemical Laboratory, 
Cambridge. 


1 Ahigren, G., Skand. Arok. Phys., 80, 16 (1928). 


' Hop J; G., E. J., and Lotwak-Mann, O., Biochem. 
” 1829 (1038 
* Hopkins, F. G., and Morgan, E. J., Bicokem. J., 88, 611 (1638). 


Lactic Dehydrogenase and Cytochrome 
Tra bulk of the respiration of most animal tissues, 
eto., takes place through the alternate oxidation 
and reduction-of cytochrome. The reduction of 
is mainly due (a) to a small group of 
dehydrogenases which are believed to reduce cyto- 
chrome directly, and (b) to flavoproteins which 
transport hydrogen from other debydrogenases 
through coenzymes I and Il. A typical dehydro- 
of the first class is the lactic dehydrogenase 
Oe ee et ee a 
or flavoprotein, but which in the crude 
cytochrome co readily in the presence of lactate. 
Some months ago we observed that a partially purified 
preparation of this dehydrogenase failed to reduce 
cytochrome, though it still reduced other hydrogen 
acceptors like methylene blue. We are at present 
engaged in the purificatian and isolation of this 
enzyme. We find that the purified enzyme still 
reduces methylene blue freely in the presence of 
lactate, but is letely inactive towards cyto- 
chrome. The followmg experiment shows this very 
clearly. 

Absorption of oxygen was measured in Barcroft 
manometers in the usual way. Curve A shows the 
oxygen uptake of the purified lactio dehydrogenase + 
lactate + methylene blue: any methylene blue 
reduced is, of course, re-oxidized with take 
of oxygen. Curve B shows the uptake of the 
deh + lactate + cytochrome o + oyto- 
chrome oxidase : had any cytochrome been reduced 
it would have been re-oxidized by the oxidase with 


+ 
oxidase, showing the presence of an exceas of oxidase, 
which was highly -active in oxidizing cytochrome 
reduced by the p-phenylenediamine. 
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These resulta show that an additional catalyst 
is neceasary for the reduction of cytochrome, possibly 
a hydrogen-carrier acting between the dehydrogenase 
and cytochrome. This is present in the crude pre- 
perenne tee a ae 
We have shown that this catalyst is not identical 
with any of the known coenzymes, the flavoproteins 
of yeast or muscle, or the flavine mono- or di-nucleo- 
tides. It is of interest that Haas! finds that although 


O, absorbed (c mm.) 





° = 40 o 
Time (min.) 

Cunva A: l 0.0. LAOTIO DEHYDROGENASE + 0'3 o.c. 
M. LaoraTe + 0-1 0.0, M/1,000 MOrrHYLENR BLUE + 
1-6 0.0. BUFFAR, 

Ounva B: 1l 6.0. Lacrio DHHYDBOGENABE + 0°38 0.0. 
LACTATA + 0-5 0.0. OYTOCHROM® o + l 0.0. OYTO- 
CHROM® OXIDASE + (2 0.0. BUFYER. 

Curvas O: 0-2 0.0. p-PEANYLANADIAMINE + 0'5 0.0. 
OYTOCHROADE © +1 0.0. CYTOCHROME OXIDASE + 1:3 
0.0. BUFFER. 


his flavoprotein reduces , it lowes this 
property when highly purified. It is possible that 
the same or a similar catalyst is involved. If this 
catalyst is necessary for the reduction of cytochrome, 
it follows that it must play a very important part 
in cell respiration. 

MALCOLM DIXON. 
L. G. ZFAs8. 


1 Haas, Dischem. Z., 98, 378 (1938). 


A New Method af the Determination of Saturation by 
Vitamin C 

Tma only reliable method for determination of the 
saturation of the living body by vitamin C has so 
far been that of Tillmann-Harris-Ray. It consists 
essentially of the daily administration of 300 mgm. 
of ascorbic acid intravenously, until at least half 
of this amount reappears in the urine. If the 
body was saturated, the ejection of this quantity 
takes place within 1-4 days afterwards. If hypo- 
vitaminosis dominates, then the ejection is delayed. 
So far, by examining blood directly only extreme 
values can be evaluated: above 1 mgm. per cent 
indicates saturation, while below 0-4 . per cent 
indicates hypovitaminosis. Concentrations ranging 
between cannot be evaluated properly, because 
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0-5 mgm. per cent may already signify saturation, 
while in contradistinction 0-8 mgm. per cent may, 
in certain circumstances, indicate hypovitaminosis. 
It seemed probable that intravenous injection of 
300 ee OERS OTRE AEE A Prue ere 
tion of the vitamin O concentration 
~ blood .may disclose, after repeated e 
whether saturation or hypoviteminosis was originally 
In the latter’ case, the amount of vitamin 


present. 
injected may be expected to make the amount _ 
and the subsequent determination would disclose this 


aet by ving Whe ane ce a only ey eee 

value compared with that of the first determination. 
risen the athar eads a machen inay ier ae 
the values of the second determination disclose 
an increased amount, the organs storing the substance 
either slowly or not at all. 

The validity of this assumption was experi- 
mentally. If the first determmation oged leas than 
1 mgm. per cent concentration, and 800 mgm. were 
injected, at least double the amount was determined 
two hours. afterwards, indicating that originaly 
arei age ig ae taly dataenimed 
originally prevalent, tims 
amount was the same as the original, or slightly 
increased, but never twice as much. 

gt ees VO ee ter a ae 

; cent from the start, this was not 
pa ATE eee the subsequent injection, the 
surplus being somehow ejected. In some cases it 
was possible to ascertain that the ejection was due 
to the renal function. The practicability of the test 
ia not impeired by this since concentration above 
1 mgm. per cent saturation anyhow. All 
cases were-controlled by the Tillmann-Harris-Ray test 
cer ie E method of Rotter. 

For FEAA the blood concentration, the 
method of Fischer was applied, this bemg 
sufficiently simple for clinical purposes. Out of forty 
cases investigated, only one proved & failure. - - 

, ANDERAS GOTH. 

t of Int. Medicme, 

Count Albert Apponyi Polyclinic, 
Budapest. 


Feb. 14. 


À Free and Bound Vitamin B, in Milk - 

We have shown! that the fluorimetric assay’ of 
vitamin B, in milk gives values about 50 per cent 
lower than the biological test. The difference was 
not due to the presence in milk of free cocarboxylase 
or of the ig ee Sates weg eam ae cn 
than & trace o oy leona RESEO PEE 
phorylated aneurin be observed in the aqueous 
after extraction with iso-butanol. 

-We now find that after incubation of raw milk 
or of reconstituted dried milk with taka-diastase 
(containing taka-phosphatase, and doubtless 
‘other enzymes) at pH 3-7—4-0, the fluorimetric assay 
is almost doubled. Peptic digestion gives very 
similar results even when the phosphatases of milk 
bave been mactivated by heating. 

It seems probable, efer, tbat, in addition to 
free vitamin B, there is present in milk a vitamin 
B,-protem complex. Ultra-filtration experimenta 
support this view. After filtration of milk through 

” the serum contains only free ansurm 
and the substance which yields vitamin B, after 
incubation with pepain or treatment with taka-- 
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diastase i is concentrated in the protein fraction. The 
recovery -is nearly quantitative. 

The evidence that the bound vitamin B, , 
is not adsorbed-but is a constituent of the protein 
moles: : 


J. Houston. 
8. K. Kon. 
National Institute for 
Research in Dairying, 
University of Reading. 
Feb. 28. . 


1 Henry, Houston and Kon, Chem. end Ind., 57, o74 (1088); 
* Jansen, Ree. Trev. chim., 55, 1046 (1986). 
* Folley and Mattick, Bicohem. J., 87, 1118 (1938). 


Production of Diacetyl by Fecal Streptococci 

Is an investigation of the metabolism of both 
“resting’ and growing cells of lactic acid bacteria we 
have found that only the fmoal streptococci (Str. 
focaks and Str. Kquefaciens) produce considerable 
quantities of diacetyl, which is recognized to be 
responsible for part of the aroma of milk products. 
No other lactic acid bacterium studied in this way 
produced. diacetyl. 

The bacteria in massive ion were held in 
phosphate buffer plus glucose at pH 6-25, or grown in 
milk and yeast milk. Diacetyl was only produced 
in the presence of Distillation with ferrio 
chloride greatly increased the yield of diacetyl ao that 
of ire acetoin ee balers in the fermentation only-s 

oxidized to diacetyl, which was 
faa by smell, the Voages-Proskauer reaction 
and the formation of nickel dimethylglyoxime. 

Aroma ta butter ead ‘other milk preiarai uscally 
attributed to the fermentation of citric acid by the 
citric fermenting streptococci! and it has also been 
claimed that the heterofermentative lactobacilli can 
produce the arama substances". It may be emphasized 
eee ree ee Bere aro aa maalle to orm the 
aroma compounds from glucose under ‘metabolio’ 

















It is well recognised that milk produced in a very 
clean manner yields a mild flavoured cheese and that 
the best and fullest flavoured cheese are frequently 
made under conditions favouring the seeding of the 
milk with many organisms, of which the fecal 
streptococci may be directly concerned in the pro- 
duction. of favour: - 


National Institute for Research in Dairying, 
University of Reading. 
Feb. 22. 


1 Hammer, Res. Bull. Is. Agr. Bay. Sta’, 63 (1920). 
1 Ritter, Landw. Jakré. Sokweis., 418 (1934). ~ 
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Quantitative Inhibition of CEstrone by Progesterone 

in the Baboon, with Reference to this Phenomenon 
in other Animals 


THs object of this preliminary note is to direct 
attention to the remarkable variation existing in 
different species of mammals in their sensitivity to 
the action of the ovarian hormones. 

_ Experimente have been performed on the pre- 
pubertal baboon (Papto porcarius) and the size of 
the perineum has been used as an indicator of 
activity since the variations of the perineal swelling 
during the menstrual cycle have been shown to be 
as useful an indicator as the vaginal smear method’. 








A, 10 injeations of œstradiol ; 

#4 aay injections of oestradiol and progesterone. 

GRAPHB ILLUSTRATING THE DIFFHRANT EFFECTS PRO- 

DUCED BY l MGM. AND 2 MGM. PROGESTERONE GIVEN 

SIMULTANEOUSLY WITH CESTRADIOL IN THN SAME 
IXMATURA BABOON. 


—-—-- | mgm. estradiol benzoate injected daily for 
10 days, followed by the simultaneous injec- 
tion of 1 mgm. œstradiol benzoate and 1 mgm. 

daily for y days. Note the 
and absence of 


estradiol benxoate injected daily for 
10 ys, followed by the simultaneous in- 
jection of 1 mgm. œstradıol benzoate and 
2 mgm. progesterone daily for 11 days. Note 
complete deturgescence and bleeding within 
$6 hours. 


ubertal baboons were first given 1 mgm. 
iol benzoate for 10 days to produce perineal 
and then given simultaneous daily doses 
of 1 mgm. cestradiol benzoate together with varying 
amounts of progesterone. When 8 and 2 mgm. 
progesterone are administered under these conditions 
the induced perineal turgescence rapidly disappears 
and the perineum returns to rest. Bleeding follows 
within 60-90 hours~after the last injection. When, 
however, only 1 mgm. progesterone i is injected together 
with 1 mgm. ostradiol benzoate, the deturgescence 
is much slower, and bleeding does not occur within 
96 hours after the last injection, as shown in the 
accompanying graphs. On this basis we conclude 
that 1 mgm. progesterone is just insufficient to 
inhibit the action of 1 mgm. cestradiol benzoate on 
the permeum of the baboon, whereas 2 mgm. pro- 
geaterone completely inhibits 1 mgm. œstradiol 
benzoate 


It is important to compare our findings with those 
of other investigators who used methods similar to 
our method on other animals which, however, were 
castrated. 
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(a) Robson’, in the mouse, found that 750 pgm. 
progesterone was required to induce an inhibitory 
effect on 0-2 ugm. œstrone (that is, 3,750 
1 cstrone by weight). In the rabbit, however, 
Robson? found that the effect of 0:75 ugm. pro- 
gesterone could be completely inhibited by 0:01 pgm. 
œstrone (that is, 75 ne:1 qstrone by 
weight). These resulta indicate that the rabbit is 
gl beanie ag ga envisage 
mouse. 

(b) Leonard, Hisaw and Fevold‘ found that in 
rabbits castrated during œstrus 10 R.U. cstrone 
seemed to be the smallest quantity required to 
prevent the action of 1 Rabbit Unit ‘corporin’. In 
the , on the other hand, Hisaw* discovered 
that ¢ Rb-U. ‘eorporin’ is at least partially effective 
in counteracting 100 R.U. œstrone. These iran 
ments indicate that the monkey is twen 
more sensitive to progesterone than the rab aie 

(oc) Our own experiments indicate that 2 mgm. 
progesterone is completely effective in inhibiting the 
action of 1 mgm. œstradiol benzoate on the perineum 
of the baboon (that is, 2 progesterone : 1 cstradiol 
bensoate by weight). Robson’, using cstradiol in 
the mouse, found that 750 pgm. progesterone were 
required to induce an inhibitory affect on 0-05 ugm. 
cestradiol (that is, 15,000 progesterone: 1 œstradiol 
by weight). These findings suggest that the baboon 
is about 7,500 times more sensitive to progesterone 
than the mouse. 

From the above homologies (a), (b), (o ae we may 
expreas mathematically the sensitivity to the action 
of progesterone of the various animals discussed as 
follows : 
beboon : monkey : rabbit : mouse : : 7500: 1000: 50: 1. 

It is that as we ascend the phylogenetio 
scale in animal kingdom there is an increasing 
sensitivity to the action of progesterone, and it is 
posible tap tha hanan amais ai Gran Kroate: 
sensitivity to the action of progesterone may exist. 

JOSEPH GILLMAN. 
H. B. STEN. 


Departments of Anatomy and 
Clinical Pathology, 


University of the Witwatersrand, 
Johannesburg. 
Jan. 31. 


8. ei. Soi, B, 44 (1037). 
. IL, J. Physiol, 93, 371 (1088). 
. M., J. Physiol., 88, 100 (19038). - 
au Hes, T: L., and Fevoki, H. L., Amer. J. Physiol 
-L, . Obet. aad Gyn., T9, 638 (1086). 


Transmutations of Uranium and Thorium Nuclei by 
Neutrons 


We have recently bombarded layers of uranium 
oxide and thorium oxide witb a mixture of fast and 
slow neutrons and investigated chemically the active 
substances obtained on glass plates about 1 mm. 
away. These active bodies, which result from the 
bursting of the particular nucleus!, were dissolved off 
for analysis with aqua regia, testa showing that no 
comparable activities came from the glass itself. 

In the case of uranium we have been able to assign 
half-lives of 86 min. to barium, 4 hr. and 40 hr. to 
lanthanum and 16 min., 75 min. and 72-76 hr. to 
elements of the ‘trans-uranium’ type (precipitated 


560 
with platmum as carrier from 2N hydrochloric acid 
solution with hydrogen sulphide). We consider the 


appearance of the 16 min. and 72-76 hr. activities 
(presumably identical with Hahn, Meitner and Strass- 
mann’s’ 16 min. eka-rhenium and 66 hr. eka-iridium) 
on tbe glass plate to be conclusive f that these 
substances must be due to recoilmg ta of the 
bursting uranium nucleus, and that they are not 
‘trans-uranium’ elements coming from uranium by 


a chain of f- 

We have been feel also for pomible ‘trans- 
uranium’ elements ting from the decay of 
uranium (28 min.), which is certainly a uranium 
isotope. Some weak activities which have some of 
the properties of ‘trans-uranium’ elements have been 
found. More rigorous tests are in progreai, however, 
to make their identity certain. 

The activities which are obtained by recoil on the 
glase plates when thorium is bombarded have also 
been studied. As a great number of periods were 
observed, we have for the present classifled only 
some of them into according to their chemical 
behaviour. We found, for example, bodies of 80 min., 
14 br. and 12 days half-lives with the properties of 
rare earths (lanthanum oarrier), 6 hr. with those of 
barium, 70 min., 44 days and about 11 hr. (which 
latter appears to grow from the 44-day body) with 
the properties of noble metals. Blank tests showed 
that thorium B and thorium © activities were 

igible. 

In addition, from samples of specially purified 
thorium nitrate irradiated m bulk, activities of 24 hr. 
and 22 hr. werd extracted which had the i 
of bromine. Since the 24 br. period has been assigned? 
to “Br, it is natural to identify this with our 2} hr. 
period. Two weak selenium activities (some hours 
and some days) were also observed. 

These experiments were le only through the 
kind collaboration of the High Tension Laboratory 
staff, who provided the neutron sources (lithium + 
deuteron). We are also indebted to Dr. R. 8. Krishnan 
for his aid in taking readings with the counter set. 

' E. BRETSCHER. 
L. Q. Coox. 
Cavendish Laboratory, i 
Cambridge. 
; March 11. 
Joliot, F., C.R., 908, 241 (1930). 


1 
a Hahn, Meitner and Strassmann, Ber., 68, 905 (1635) ; 70, 1874 (1037). 
3 Snell, A. H., Phys. Rev., &8, 1007 (1937). 


Liquefaction of Helium 

On March 7, we succeeded in li ing helium 
by using an apparatus based on the Simon expension 
principle. We obtained with one expension, starting 
from a pressure of 80 atm. and a ture of 
14-6° K., a quantity of about 65 o.c. of liquid helium. 
The maximum capacity of our apparatus is about 
120 0.0. ee temperature 
to 8-3° K., by ucing the pressure above the 
belram. 

We made also one expansion starting from a 
preasure of 30 atm. and a temperature of ° K., 
and we arrived at a temperature of 11° K. 

It is worth iting out that the time which is 
necessary to obtain liquid helium by this method 
is relatively short. On March 7 we obtained helium 
in 6 hours. On March 14 we repeated the experiment, 
and then only 4 hours was required to obtain liquid 
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helium. It will no doubt be possible to reduce this 

puis Only, S hows In this time is also reckoned 
time which is necessary to liquefy the hydrogen 

used for this experiment. . 


During these ta I was assisted by M 
van Dingenen and M. A. Werner. 
A. VAN ITTARBEEK 
Physical Laboratory, 
University, 
Louvain. 
March 15. 


Effect of Foreign Gases on the Continuous Absorption 
Spectrum of Bromine 

ALTHOUGH much attention has been devoted to 
the broadening of lines in the presence of 
foreign gases, little systematic work has been done 
on the effect of foreign gases on intensities of absorp- 
tion spectra. We have therefore examined the effect 
of the following gases on the continuous absorption 
of bromine, using an objective method of photo- 
ee pus phor TAi] hydrogen chloride and bromide, 
car dioxide, oxygen and nitrogen. 

With bromine and the foreign gas at partial 
preasures of 2 cm. and 60 om. ively, the effect 
18 to increase the intensity of main. absorption 
continuum (Amex, = 4150 A.) without altermg the 
general shape of the absorption curve. The A and B 
Á of this vontmuum! are affected, about 
equally, and there is i no shift in the 
position of the maximum. The table of abeorption 
coefficients at the maximum serves to show the 
magnitude of the effect. 





i ta with varying 
hydrogen chloride and carbon dioxide indicate that 
the morease in intensity is proportional to the partial 


partial pressures of 


preasure of the foreign gas. ' 

The ultra-violet tion contmuum of bromine 
between 3300 A. and 2500 A.* is affected to a much 
greater extent, the intensity being increased as much 
as ten-fold by 60 am. of hydrogen chloride or bromide. 
In this region, numerical values of the absorption 
coefficient may have little meaning, since in the 
presence of oxygen they are not. independent of the 
partial pressure of bromine. 


N. 8. Bayxiss. 
F A L. G. Rams. 
University of Western Australia. 
University of Melbourne. 
Jan. 27. 


1 Acton, Alokin and Bayles, J. Chem. Phys., 4, 474 (1936). 


- 3 Alokin and Bayliss, Trans. Fer. Sec., 24, 1871 (1938). 


Theory of Mesons and Nuclear Forces 


In a recent note! on the static interaction between 
nuclear particles, Dr. C. Meller and Prof. L. Rosenfeld 
describe the results of a canonical transformation 
which makes it possible to separate dynamic and 
static interactions, and they state: ‘The static inter- 
action is in all cases exactly the same as that obtained 
as a first approximation in the perturbation method”. 
They referred to certain work done previously" by 
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me, and I wish to point out that the above statement 
does not correspond to my results. If this statement 

to the interaction between two Dirac electrons, 
this is only because in that case we have but ons 
component of the field giving statio effect, namely, 
the electrostatic potential. For nuclear interactions, 
the field must have at least two components (usually 
expressed as one complex field: the meson field). If 
one tries as before to separate each component into 
the static solution of the wave and the 
transformed field component, one finds that this 
transformation is no longer canonical. This is due 
to the fact that these static perts do not commute 
because they are formed with the aid of the non- 
“commuting ‘isotopic spin matrices’ of the heavy 


However, canonical transformations exist, which 
separate a static part of the fleld (different from the 
static solution of the wave equation). These trans- 
formations introduce a static interaction, which is 
not ths same as the one obtained as a first approxima- 
tion. i TAUERN PEE sioner gag Its exact form will 
be elsewhere, but we can state that, ex- 
pressed. as a power series, its first term corresponds 
to the first approximation in the perturbation 
method. 

The equations for the transformed flelds (pure 
radiation fields) are, in the statio approximation, 
obviously satinfled by the solution : 
transformed fields equal to zero. (The term ‘“‘static 
approximation” means that all effects due to 
particle velocity have been neglected.) However, if 
these flelds are considered as quantum mechanical 
variables, it is known that their squares can never be 
zoro (zero point energy of the radiation field). This 
fact leads to an additional, also purely static, dis- 
placement of the nuclear energy levels proportional 


to Planck’s constant h. 
E. C. G. PTUROCETEREG, 
Institut de Physique de l’Université, 
Genève. 
Feb. 17. 


! Meller and Rosenfeld, NATURE, 143, 241 (1939). 
3 Stucekelberg, C.R., 807, 387 (1938); Phys. Res., 4, 890 (1938). 


Growth of the Large-mouth Black Bass, Huro salmoides, 
in Lake Naivasha, Kenya 

RECENTLY, measurements and samples of scales 
from twenty large-mouth black bess caught in 
Lake Naivasha were received from Dr. Richard H. 
Le Pelley, of the Soott Agricultural Laboratories, 
Nairobi, Kenya. The sixes of these fish are about 
the same as are taken in Þess- lakes in 
the Mississippi valley. Although the temperature 
range of Lake Naivasha is very small, the scales of 
eS ee ee 
temperate regions. The ages of these twenty bass 
have been read as follows : 
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Excerpts from Dr. Le Pelley’s letter give the 
essential facta about this bass population and Lake 
Naivasha. 

“As far as I can find out, the following information 
on the introduction of this fish to Kenya ia accurate. 
The young fry were obtained from somewhere in 
Europe where the introduction [from America] had 
been made previ . Nearly all died on the journey, 
but the remainder, t fifty-three young black bass 
about three inches long, were loosed in Lake Naivasha 
in February, 1929. They flourished and bred, and 
fishing began m October, 1931. The fish is plentiful 
to-day. Previous to 1925 the only fish in the was 
a minnow-like fish Haplochilus antinorii. In 1025 
Tilapia nigra was introduced and this multiplied 
enormously. Both these species, as well as frogs 
and other animals, form the food of the bass. The 
largest black bass recorded, taken from Naivasha 
in 1937, was 6} pounds. 





Age in years 


“Lake Naivasha lies at an altitude of about 6200 
feet ; is about 100 square miles in area ; approximate 
position 36° E. longitude, 1° Ñ. latitude; 15 metres 
deep, temperature 62° F., with probably a very small 
range only. 

“Black bass have also been introduced into one 
of our rivera—the Athi River, where they appear 
to be established.” 

An average growth curve has been computed 
from measurements of the distances between annuli 
along the anterior radii of the scales. For comparison, 
growth curves for large-mouth bass in Horseshoe 
Lake! in southern Illinois, and for the lakes of Wis- 
consin’, are included. In the Illinois lake, the first 
year of growth was unusually rapid, as the result 
of abundant animal food for young bess and lack 
of competition with other carnivorous fishes. In 
the Wisconsin lakes, the season for base is 
about half that of Horseshoe. These northern lakes 

ee ee but fingerlings 

fi scarce and competition with other species 


The Naivasha bass averaged 14 per cent heavier 
than bass of the same lengths from a population 
which is regarded as normal for Illinois, and the bass 
of the latter, in turn, are heavier than Wisconsin 
bass of the same 

In Ilinois, most mouth bess form their annuli 
in May and June, it has been of interest to find 
out when they form their annuli in a lake so near 
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the with a pe eae turo range of being fertilized so long as there remain a syfflojent 
(Tlinois bess tolerate F. to 90+° F.). -In novcase number of pollen tubes. This would explain the 
HG a chee ee ce uniform distaibution in the fruits of- Oucurbiia 


edge. The amount of scale-growth outside the last 
annulus a 97 per cent of the 
whole year’s growth .in the scales of older fishes. 
Since these scales were collected on March 17, it 
would seem to dicate that annuli would be formed 
very pone Probas in April. It may be expected 
that they spawn at this tine, since spawning 
and ehnulus formation are known to ooour at about 
the same time. Z 
Davo H. THOMPSON. 

Tibia Natural History Survey, - 

: Urbana, Ilinois.. - 

Jän: 27 

Minew, DH > Biol Hote, 

Tl Wet. Hin Sere. B,C 

Bani, G. Ws “The Growth of the Large Mouthed Black Bass 


(Lacépède ta the Waa of Wiccan”, 
2104 (1087), } 


E Cairo, Hitna t 
and Bonnett 6, Managemen! 


Course of Pollen Tube Growth in Carica papaya 
and Cucurbita spp. 


In a recent paper, Gustafson! states with referance 
to pumpkin and crookneck summer squash (Cuourbita 
spp.) that the “ lication of pollen to ane side of 
the ovary did not limit the devel b of the seeds 
to that side, and the seed di ution was quite 
uniform even when as much as five-sixths of the 

had been removed. . . . It was expected, 
however, that the seeds might develop only on that 
side of the ovary where the pollen was applied and 
the side without seeds would be apertrophied”. 
Work on the course of pollen tube growth in Carica 
papaya, carried on by us in Florida in 1936 as part 
of a Bankhead-Jones project, has a bearing on this 
subject. The Caricaces are related not distantly to 
the Oucurbitacem, but the former have T 
ovaries in contrast to inferior ovaries in the latter. 
However, the general place of peri of the pollen 
tubes in'relation to the extent and display “ot the 
placental surface is similar. 

ithe. parattin, embedding #ndchod was ued in thik 
work, and the pollen tubes were stained with acid 
fuchsin to which light green was added according to 
the formula of Buchholz. In Carica papaya, the 
pollen tubes grow from the stigma through the 
Se ik can T a ee 
ovarian cavity, and then emerge into,’ TER 
the surface of the ovarian cavity to the 
ovarian cavity is relatively large (eopadainiately: 
18 mm. long in the material used), 'and under the oan- 
ditions of the experiment it took about five days for 
the pollen tubes to reach the ovules at the proximal 
end, although the ovules at the apical end- were 
reached in about one and a half days. Since the 
tubes enter the ovarian cavity directly atthe centre 
at the apical end, it would make no difference from 
which part of the stigma the tubes started, and the 
direction of growth safter entering the ovoid or 
rounded cavity, other things being equal, would be 

ent on chance alone. If sufficient viable 
pollen is applied to any part of the stigma, the 
thousand ovules (more or legs) in the ovarian cavity 
may all be fertilized, unless some such condition as 
incompatibility or difference in state of receptivi 
intervened. If insufficient viable pollen is app 
Ge aie aap neo a 
apical end of the cavity will have an equal chance 


spp. yvon 1f, pollon: was: applied: to. onergide: ob the 


Tho oomploto resolta will bo published: in tho 
Journal ot Agra tance Taaak i 
HALTON P. „TRAUB. on 
: GHaRnias T. OROSES: JUN. 
Division of Fruit and Me vers 
and Diseases, ‘ 
Bureaz of Plant Industry! Í 
U.8. Department of Agriculture, 
Field Laboratory,” g 
Orlando, Florida. uia 
. , Feb. 4. - 
1 Gustafson, F. G., Amer. J. Bot., 98, 287 (1938). s 


Ferrous Iron in Soils 
“Taman has been a contraversy in the literature 


con ferrous iron in soils on three pointe, 
namely : (1) Is ferrous iron present in quantities 
in ordinary healthy soils? (2) Can soil fix iron im 


the divalent form ? (8) Does the downward move- 
ment of'iron in soils, such as the podsole, take place 
in the ferrous condition ? 

The. details of the experimenta undertaken. to 
elucidate the problems outlined will be given else- 
where.’ In this communication merely the reauylta 
and conclusions are presented. In all the work re- 
ported the ferrous iron was determined by the 
dipyridyl method’, and the experiments were con- 
ducted on blank cheeiosery (end grey; wooded podao! 
soils, - 

To study the formation. of ferrous ion and Jta 
downward movement black and podsol loams ‘were 
kept under distilled water in percolators. 
During the twenty-six days of the experiment 
no ferrous iron was found in the percolates. After 
the experiment had continued for sixty-five days 
small quantities of ferrous iron were found in some 
of the percolates, ranging from 9-27 gamma in the 
volumes of liquid collected during twenty-two hours. 
Only traces of ferrous iron were found in water 
extrapta of portions of soil taken from the percolators. 

The same portions of soil were then extracted 
with approximately 3 per cent solution of aluminium 
chloride. An average of 750 gamma of ferrous fron 
was from 1 gm. of black loam and 425 
gamma from l gm. of the podsol loam, these figures 
being ‘given on the basis of oven-dried soil. -. ; 

This i t indicates that soils must be water- 
logged for a considerable period of time before iron 
moves in the ferrous state, and that certain soils, 
at Isast, can hold a cdnsiderable amount of irén in 
the divalent form, which is not easily removed by 
water, but can be extracted by aluminium chloride 
solution. Approximately 75 cent more ferrous 
iron was extracted from the b soil than from the 
podsol soil, indicating that the presence of organic 
matter under anwrobic conditions encourages forma- 
tion of ferrous iron. 

In another experiment it was shown that from a 
solution of ferrous chloride approximately 1,500 
gamma of ferrous iron were absorbed by 1 gm. of 
moist black loam, and 1,300 gamma by 1 gm. of 
moist podsol loam, within a two-hour ee 
black loam absorbing all the iron 

twenty-four hour interval 10-56 58 N cotations of 
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potassium chloride, ammonium chloride and alum- 
inium chloride released respectively 12 per cant, 
15 per cent. and 26: per cent of the ferrous iron 
abderbed by: the l loam. In the case of black 
loam aluminium chloride solution released 8 per cent 
of the ferrous iron absorbed. The black loam absorbed 
more ferrous iron than the podsol loam, and the iron 
was retained more efficiently by the former than the 
latter. A part of the iron absorbed by these soils 
may have reverted to the trivalent insoluble form, as 
was suggested by Wilkoazewski*, but a certain amount 
of iron remained in ferrous condition and was prob- 
ably held in the base exchange ‘complex. 

chloride,’ ammonium chloride and aluminium chloride 
solutions from samples of podaol loam .in which 
formation of ferrous iron had been induced gave 
similar resulta. In this case pH values of the extract- 
ing solutions in contact with the soil were determined 
Poe DATOE A Anon S o TT 
have influenced the extraction of iron from the 


pH. of water fie T- 4 
pH of KCl solution 6-18 
pH of NH,CI ,,- 5-92 
pH of Aldl, 9-92 


Fronr these results one may assume that ammonium 
and potassium displace the ferrous iron from the 
base exchange complex. Aluminium chloride solu- 
tion, which is the best of the extracting agenta used, 
may extract the iron from soil in two ways: by 
virtue of its high acidity and by “displacemedt `of- 
ferrous iron by the.alummium cation. 

Three per cent aluminium chloride solution ex- 
tracts of soil surface (0-6 in.) and subsurface (12- 
18 in.) samples taken at widely divergent pointa 
showed, in the case of black soils, no ferrous iron or 
only traces; but in the oase of podsol soils generally 
from traces to 


n 


por 
and from traces to twelve parta per million 
for sub-surface samples, on the basis of oven-dried 
soil. 

These figures show that only very small quantities 
of ferrous iron could be extracted from these soils. 
From the percolation and fleld experiments reported 
in this communication it-may be suggested that the 
reduction of iron in soil has not been a major cause 
of downward movement of this element in podsol 
goilsg.' exes 

V. Iqnavinrr. 


Soils Department, ` 
Univérsity of Alberta, — 
Edmonton, Canada. : 
Feb. 11. : 


1 Ignatseff, V., J Soc. Ohom. Ind., 58, 407. 
* Wilkkoexswaki, B, Arok. der sol. Phys. a nat., 44, 165. 


“Animal Treasure” 
Iya review of my book “Animal Treasure” which 


appeared in Naruns on April 233, 1988, there occurred 
the passage “some of the statements have been 


seriousl by Mr. Arthur in the 
Ser Monthly of January 1938”. I have just 
returned from a year’s collecting trip to Surinam and 


Face. GA county meen Bolk dhs S Geel: fie 
original criticlams mentioned. 
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. I propose submitting a detailed reply to Mr. 
Loteridge’s article in Sotentific Monthly to the editor 
of that journal with the view of publication. There 
Mr. Loveridge made twenty oriticiams in numbered 
paragraphs to prove that “Animal Treasure”? was 
‘to so large an extent a compound of misstatement, 
misinterpretation, exaggeration, sentimentaliam and 
emotionalism”. Since I am replying to Mr. Loveridge 
in detail elsewhere, I shall mention only a few points 
here. I feel, however, impelled to bring this to the 
notice of readers of NATURE, since Loveridge’s article 
was mentioned in the Naron review, and his 
criticiams have received widespread attention. 
Perhaps the most important of Mr. Loveridge’s 
criticiams is that I have blundered when he quotes 
from my book that: ‘We captured six diurnal 


‘animals in Africa that belonged to groupe~all the 


other membera of which are exclusively. nocturnal. 


pitheous pogonias), a rat (Ginomys 
flying squirrel (Anomalurus beeorofti) and, finally, a 
lemur (Galago demidovit)}—were bright green above 
and yellow beneath, whereas their near-related and 
nocturnal species were all of other colours” (p. 167). 
He states that the snake, squirrel and monkey 
belong to diurnal groups and none of the animals 
conform to my description except the snake, and 
” the- I regret the neceasity 
of correcting Mr. Loveridge in these observations as 
all the animals referred to are bright greenish above 
and yellow below}. They still show the full yellow in 
the ed i at the British Museum. 
The dorsal coloration bas faded (as Me ee always 
does) to olive or misty-grey-clive. 
states that the pelage of mammals undergoes ‘no 
radical changes on preservation beyond a alight 
dulling and fading with the passage of time, but here 
again I would pomt out that the reaction to which 
I have referred is; contrary to the view of Mr. 
Loveridge, well known to museum workers, furriers, 
eto. 

Mr. Loveridge also states that I cannot even copy 
accurately from other authors. In “Animal Treasure” 
I referred (without quoting) to Mr. G. L. Bates as 
having found a male Nectophryne batesii sitting on 4 
brood of eggs. Quoting from Dr. G. A. Boulenger, 
Mr. Loveridge claimed that Mr. Bates had found a 
femalo N. batests with empty oviducts under the 
trough or hollow of a plantain-leaf petiole crouched 
in the midst of a mass of eggs. I tMr. ’g 
quotation’; Dr. Boulenger’s desaription is from 
Batee’s original fleld notes. Thad-cause to examine this 

, which is in the British Museum, and it proved 
to be a malo as stated by Mr. H. W. Parker’, assistant 
keeper in the British Museum (Natural History). 
Further, Mr. ‘a statement that the 
were “beneath the base of a banans loaf apparently 
lying on the ground” is incorrect; a plantain-leaf 
petiole is customarily several feet from the ground. 

“Animal Treasure” has never been claimed by me 


Bere DON eae eee a 
introdustion to the public of some of the life of 
West Africa. 

All Mr. Loveridge’s other criticisms, whether purely 
scientiflc or vaguely censorious, can be, and are being, 
refuted in like manner. It therefore seams necessary 
to point out that his judication rests merely upon his 
own opinions at present. 

Full details of the actual scientific resulta will be 
found in the publications listed below*,45%"#, 
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A large work on the 1,500 mammals, with coloured 
plates of several species (notably the green and yellow 
monkey) and full details of all controversial points 
raised above is in the Preas and shortly appearing as 
a volume of the Transactions of the Zoological Sootety 
of London (24). The reptiles, Mollusca, Myriapoda 
and certain arachnid groups are not yet worked out 
in full. 

Ivan SANDERSON. 

28, Upper Berkeley Street, 

Portland ; 
London, W.1. 
Feb. 18. 


‘Bee Sanderson, Trans. Zeol. Seo, Lend , M (m the Press). 

1 Ana. Mag. Net. Hist., (8), 18, 71. 

1 Proo, Linn, Sos, Lond., 2, 25 (1935). i 

‘ Rey. Geog. Soc., 8, 2 (1985). 

> Parker, H. W., Prov. Zoel. Sec. Lond., 1, 135 (1936) 

eee Cs On ee A EA 

1 Roower on pai, Vert. Dews. Kolon-u. Uebersse Lius., 
Teens OR 986). 

Bayi (on Parasitic Worms), Ann. aad Mag. Nat. Hist., (10), 17, 
7 (1086), 


Foam on the Dead Sea—and off the Mzander River 


A FOAM-FORMATION like that described in NATURE 
of March 15, p. 468, is to be seen off the mouth of 
the Mæander (Mendore) River in western Asia Minor, 
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when the river 1s in flood. The turbid river water 
establishes a sharp frontier with the clear sea-water, 
and when the breeze is on-shore, the sea-water breaks 
on the river water with sufficient force to accumulate 
a band of foam, several inches wide, which in turn 
retains scum and floating debris from the river. The 
foam band is carried by wind and current into arc- 
forma, which are the more conspicuous by reason of 
the contrast of water-colour within and without. For 
the salt and fresh waters do not readily mix, and the 
summary deposition of the silt at the pomt where 
the flood water is checked probably explains the very 
steep gradient of the delta escarpment. 

Checked in front, the flood water escapes along- 
shore and retains ite café-au-lait hue for many miles. 
I have encountered it south of the channel between 
nai e] (fifty miles), and west of Nikaria 

Island (sixty miles), according to the direction of the 
wind and resulting ‘wimd-rip’ current. When the 
wind is between south-east and south-west, in the 
Afgean, the water is piled up to the north, and escapes 
by inshore channels ; when the wind is in the north, 
the water is driven south, and 1s replaced by northerly 
currents inshore. Best known of these inshore cur- 
rents is the famous and incalculable ‘Gephyra’, 
between Eubœa and the mainland of Greece. 

New College, Jons L. Myrus. 


Oxford. 


Points from Foregoing Letters 


PrupakatTions of the succinic dehydrogenase are 
described by Sir F. Gowland Hopkins, C. Lutwak- 
Mann and E. J. ak a which, while very active in 
reducing methylene blue, fail completely to mduoe an 
ee uptake in a system containing succmates, 

e c and cytochrome oxidase. It is cloar, 
Perolo, that some factor is necessary for transferring 
the hydrogen atoms activated by the enxymes to the 
cytochrome system. 

M. Dixon and L. G. Zerfas state that cytochrome o 
is not reduced by the purified lactic dehydrogenase 
system of yeast, but that an additional intermediary 
catalyst 18 necessary and that this may play an 
important part in cell-respiration. 

O-hypovitaminosis can be recognized by blood- 
test, by determining the concentration of the vitamin 
m serum, before and after the intravenous injection 
of 800 mgm. of ascorbic acid. According to A. Góth, 
in case of saturation, the value determined after two 
hours should be at least twice that previously found ; 
if leas, hypovitaminosis dominates. 

J. Houston and 8. K. Kon find that, in addition 
to free vitamin B,, milk contains the substance also 
in a bound form, most probably as a vitamin B,— 
protein complex. 

Of many types of lactic acid bacteria studied by 
J. QG. Davis, H. J. Rogers and C. O. Thiel, only 
Str. fwoalis and Str. liquefaciens invariably produced 
diacetyl from glucose, both under “restmg’’ and 
under growing conditions. This finding is discussed 
in relation to the production of flavour in milk 
products. 

ta indicating that progesterone has a 
greater ability of whibiting the action of œstrone in 
the higher animals (baboon, monkey) than in lower 
i (rabbit, mouse) are described by J. Gillman 
and H. B. Stein. 


By analysis of the recoiling fragmenta of ex- 
ploding uranium nuclei, E. Bretacher and L. G. 
Cook find that the existence of true ‘trans-uranium’ 
elements cannot generally be maintained. Results 
of observations on disintegration of thorium by 
neutrons are also given. 

N. 8. Bayliss and A. L. G. Rees find that the 
addition of foreign gases to bromine increases the 
intensity of the maim bromine continuum by amounts 
fram 7 per cent m the case of nitrogen to 25 per 
cent in the case of hydrogen chloride. The ultra- 
violet absorption of bromine is increased as much 
as ten-fold. 

Defining static interaction between particles as the 
value of the interaction energy for sero particle 
velocity, E. O. G. Stueckelberg shows that for nuclear 
interaction ita form is different from the static 
solution of the wave equation of the meson fleld. 

Data submitted by D. H. Thom: show that the 
large-mouth black base, Huro jt EIS introduced 
since 1929 in Lake Naivasha, Kenya, grows faster and 
is heavier than specimens of the same length in Illinois. 

H. P. Traub and C. T. O’Rork, jun., find that pollen 
tubes enter the ovarian- cavity of Carica papaya 
directly at the centre at the apical end, no matter 
which part of the stigma they started from. This 
explains the uniform distribution of the seeds in this 
and related families (Cucurbitacess). 

Small amounts of ferrous iron (of the order | of 
0-1 per cent) have been extracted by V. 
from certain soils (black loam and podsol loam) which 
have been waterlogged for more than two months. 

J. L. Myre pointa out that foam-formation like 
that described in Natuns of March 15, p. 468, in the 
Dead Sea occurs off the Mæander River in western 
Asia Minor, and is due to the i of the sea- 
water on the river water when the wind is on-shore. 
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Research Items 


Excavations at Chametia, Sinaloa 
Ix a report on three weeks’ excavation in the 
vicinity of Chametla in the southern part of the State 
of Sinaloa, Miss Isabel T. Kelly describes a pioneer 
investigation which was undertaken under the 
ioea of the Institute of Social Sciences on behalf 
of University of California (Ibero-Americona, 14, 
1988, Univ. California Press). Chametla lies on the 
Baluarte River, some kilometres down stream from 
Rosario. The modern unimportant village occupies 
a site which, ing to contemporary accounts, 
was once the centre a native State of some im- 


portance. It is to be assumed that the pre-white 
in low mounds, which mark former dwelling sites. 


There are also several large artificial mounds; but 
these were not examined. No architectural remains 
were found, though Oviedo reports adobe structures. 
There was no sign of metal, except a smooth disk, 
coin. Axes, manos 


ter—eepecially 
marginal location. The fundamental wares are a red- 
rimmed utility and black-banded wares, which persist 
through a succession of polychrome styles. In a 
tentative chronology the early occurrence of Chametla 
polychrome is well defined, while among later 
decorated wares, tho distinct varieties are much 
confused, certain com: with chronological signi- 
floance appear to emerge. Apparently the succession 
does not endure down to conquest times. Even more 
surprising than its richness is the fact that this 
pottery is unique, and has no resemblance, generic or 
specific, to any known wares of other cultures. As 
to its provenance, having no affinities with Sonora 
to the north, nor the plateau on the east, while the 
Pacific lies to the west, the southern and coastal area 
alone remains. It would appear to be a spur of high 
culture along the coast, originating ultimately m 
Central America. But both the Chametla valley 
and the Pacific coast are at present terra incogmia. 


Anatomical Features of Fossil Skulls 


Sim ARTHUR Karre bas re-examined the anatomical 
features of the Piltdown skull and of the Swanscombe 
skull (J. Anat., Jan. 1939). This is Part 2 and the 
concluding portion of a careful and detailed 
characters that had been previously overlooked, and 
it exhibits a degree of asymmetry not equalled in 
modern man. The recognition of this asymmetry 
allows of a more setisfactory reconstruction being 
made. Its cranial capacity is now estimated at 
1358 o.co. The author concludes that the Swans- 
combe, the Piltdown, London and Bury 8t. Edmunds 
skulls represent a related group which may be termed 
the Piltdown group and so far it has only been found 
in England. They are of a different group from that 
of Neanderthal man. Swanscombe man is older than 
Neanderthal man, unless vie Hudora jem iao Pa 
regarded as representing a N . Thus 
in early Pleistocene times the Pithecanthropic and 


Sinanthropic type was evolving in the east while 
the totally different Piltdown type was being evolved 
in the west. This latter general type continued into 
the mid-Pleistocene. 


Distribution of Antibody in Tissues 


0. F. W and H. Wu (Chinese J. Physiol., 13, 
429; 1988) have studied the antibody content of 
the different tissues of rabbits immunized with egg- 
albumin and have come to the following conclusions : 
(1) The maximum antibody content was found to 
be im the blood and in the tissues in the fifth to 
seventh week of immunization. (2) All the antibody 
could be removed from the tissue by perfusion. 
(3) The distribution of antibody in the tissues was 
in the following decreasing order: lungs, bone- 
marrow, kidneys, spleen, heart and liver. (4) Anti- 
body was sometimes found in the uterus and testes. 
(5) No appreciable amount of antibody could bo 
found in the stomach, brain or skeletal muscles. 
These findings are in harmony with the view that 
the antibody is formed in the organs of the reticulo- 
endothelial system. 


Acrodynia and Fatty Acids 

F. W. Quackenbush, B. R. Platz and H. Steenbook 
(J. Nutrition, 17, 115; 1939) found that on a basal 
diet of purified casein, glucose and salts, supple- 
mented with carotene, calciferol, synthetic B, and 
riboflavin, rats developed skin lesions in 4—5 weeks ; 
an acute dermatitis when restricted to the basal diet, 
and a chronico form, “rat acrodynia”, when given fat 
supplements at subcurative levele. Complete healing 
of either the acute or chronic form was obtained by 
the administration of peanut oil or wheet-germ oil. 
Cured animals remained free from all symptoms 
while the fat ts were continued or until 
the end of the survival period, which was usually 
several months. Aeration or ultra-violet radiations 
did not destroy the activity in peanut oil. It was 
resident in the fatty acid fraction. Cures were pro- 
duced with half a drop of wheat-germ oil, corn oil 
or Weason oil, 10 drops of coconut oil or 25 drops of 
butter fat. The lesions were not prevented or cured 


with hydrogenated coconut oil. 


Polygamous Weavers 
R. E. and W. M. Moreau continue their valuable 
studies of the ecology of African birds by observations 
on the tive habits of two weaver birds, 
migroveniris, the Zanzibar red bishop, and 
E. hordeacea, the crimson-crowned bishop (J. Anim. 
Bool., 7, 314; 1088). Both birds have breeding 
seasons shorter than the vegetation growth would 
allow, but the former already has young when 
temperatures are at their highest and continues to 
breed through the ‘long rains’ until the middle of 
the cool season, whereas the latter breeds only at 
the coolest months of the year. In neither species 
does the size or position of the breeding territory 
bear any relation to availability of food of adults 
or young nor has it regular topographical features, 
yet while the red bishop occupies constantly a rela- 
tively large territory (900 + 300 sq. yd.), the 
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crimson-crowned territo may be compressed to under the variation from month to month did not differ 
10 sq. yd. Notwithstanding this relative divergence significantly between stocks. The total nitrogen in 
in spatial o ion, a male of the last named in the woody of the shoots, however, was 


its small he samo tno and raising’ to tight 
Aup to bi 


active in it at the same time and 
clutehes in a season, although th bishop 
never been found to havo more than three wives in 
hin large tar itor Indeed, in the breeding population 
of bo apecies females axe in the ascendant; out- 
numbering males by quite four to oné, and the 
authors are endeavourmg to discover whether this 
curious ye Soe cece ne tae 
GEO Rubee i g 


Birds of Caton Iland ` Be E N 
CANTON ISLAND, ‘one of the Phoenix Talands, is a 
low-lying coral] atoll, 7 miles pe by 4 miles broad, 
lying in a,rainlees belt. 1,100 es north-north-east 
of Fiji Ita birds warp studied in 1889, ‘and now again, 
in 1937, Ade (hee 2 has been made, by Major 
G., A. Buddle Resorts Auckland Thee: Mus., 2,1 
1988). Li Dias ate fow. chahgea in’ oleae on 
half a oentury, as perhaps was to be expected on an 
island undisturbed by human visitors, and occupied 
only by see-birds and passing migrants. Twenty 
species of birds are recorded: The wideawake terns 
described as breeding in large numbers in 1889 have 
etely disappeared, but terns are a fickle people. 
Neither the migratory turnstone nor sandpiper noted 
in 1889 was seen, but a new visitor was recorded in 
Frigeta. magnificens. Major Buddle’s observations 
were made from May 27 to Jone 8, 1987, during the 
visit of the New Zoaland Total Solar Eclipse Ex- 
on. “Since then the British and’ American 
Governments have interested themselves in Canton 
eT age ete a oe and it is now perm- 
panny oY representatives of both peoples. 
Ita bird life to be considerably modified in 
the next fifty years. 


Advances in indian Helminthology 


Srx contributions to Indian, helminthology have 
recently beer made- by .Dry , Har Dayal Srivastava 
(Indian J.: Vet. Soi. and Animal Husbandry, Dec. 
1988), Two of- them deal with amphistomes found 
Ppa Pee a One eat cobcad Ae 
One is an account of a 


r 


includes a key of the members of the genus Puce- 
phalus ; three species are here described for the first 
time. A new species of is and two new 
species of Prosorhynchus are also described as well 
ag additional detaila of other ies of the former 
genus. The last paper is a y of the life-history, 
pathenogenicity and biological control of Cotylophoron 


Nitrogen Content of Apple Trees 

J. E. Kanon’ (J. Pom. and Hort. Soi., 16, 346; 
1939) has investigated -the content of nitrogenous 
materials in the terminal shoots of Lane’s Prince 
Albert apple trees as affected by the five rootstocks 
M II, M V, M VII, M IX, and M B. The data 
show that the nitrogenous fractions in bark and wood 
were strikingly similar for all five rootstocks, and 


higher for M IX than for the other stocks, which did 
‘not difer significantly from each other. Stock M IX 
seems to be associated with high amide content in 
Sy core i the yomg dinot, high 
asparagin content a being characteristio of 
this stock. The hydrate cantent of trees on 
M IX is also high- relative to other stocks, and the 
carbohydrate/nitrogen ratios do not therefore differ 
appretiably. «The seasonal cycles of the nitrogen 
fractions-and O/N retios are given and it ia concluded 
that the chemical data, so far as termmal shoots are 
concerned, do not reflect the ological differences 
between stocks. M IX alone mduces any a on at 
change in the chemical composition of the ts of 
long-established trees. 


Anatomical Manifestations of a Virus Disease ' 


Tru first macroscopical symptom of many virus 
diseases is a clearing or yellowing of the veins of a 
host plant; but later, the green perts of a mosaic- 
mottled leaf may run along, some of the larger 
veinlets. Miss F. M. L. Sheffield, of Rothamsted 

tal Station, has made anatomical studies 

of this apparent reversal of chlorophyll content in 
Hyoscyamus virus UT as it attacks the tobacco plant 
(Ann. App. Biol., 25, No. 4, 781; 1988). The yellow 
colour a hpna veins is due to retardation of 
chlorophyll formation ; no anatomical or cytological 
Enaren Soural Ah sage: When bande of 
pon oe ee 
are thicker than normal, whilst- the 

Paters AnAl] yellow areas are thinner. Intracellular 
inclusions are abundant in all tissues exoept the 
xylem, but the virus is 6-11 times more concentrated 
in the yellow cleared tissue than in the green, banded 
tissue. The findings agree, in general, with those of 
other workers using different host-virus combinations. 


Tetraploid Pears A : 

A sup ‘epost Boi tha Mie poke (2h = 34) 
has ooourted ih Messrs, Soabrook's Nutrie.” ‘This 
new form, called ‘Improved Fertility’, exhibita in- 
creased aizo in all its parta. The average weight of 
each fruit is 197-5 gm. compared with 125 gm. in 
the origmal form. M. B. Crane.and,P. T. Thomas 
(J. Genetics, 37, 287-300; 1939) have analysed the 
new form and found it to be a tetraploid an = 68. 
This Fertility’ is more self-fertile than 
r TR an nt a pt ha 
desirable tetraploid varieties of pears. The diploid 
form, although known in commerce for sixty: years, 
is comparatively unstable and sometimes shows 
aberrant cell divisions. 


Strength of the Earth's Outer Shells 


R. A. DALY has recently reconsidered this 
on & world-wide scale in the light of the. evi of 
gravity anomalies, the of the earth and physical 
geology (Amer. J. Soi., 401; 1988). From recent 
data obtained by Hirvonen in the glaciated tract of 
north-west Europe “it that the asthen: 
can bave at most only a minute fraction of .the 
strength attributed to it by either Barrell or Jeffreys’’. 
The positive or negative loads would in this case 
have to be borne either by the earth's crust or by a 
‘oentrospherioc’ shell, either or both of which would 


No 3622, APRIL 1, 1939 


need to have considerable strength, especially to 
shearing streæ and bending moments. Further, the 
gravity anomalies obtained im peninsular India are 
hard to reconcile with the present earth model unlées 
@ triaxial of the earth is used, corresponding 
with one of those deduced by Hirvonen, Helmert, 
Berroth or Heikanen. The proposed new model also 
ee ee crystalline sima to 
account for the facta of physical geology, the whole 
being supported on a vitreous substratum which has 
a configuration similar to the earth’s geographical 
features but more accentuated, this substratum pro- 
ducing the isostatic compensation. The elevations in 
the vitreous substratum directly under the ocon- 
tinents and mountain chains are called ‘anti-roote’. 


Configuration of Chitosamine 
CHITOSAMINE, the amino-hexose from chitin, has 
been alternatively described as glucosamine or 
mannosamine and numerous attempts to solve this 
blem of configuration have been made. W. N. 
worth, W. H. G. Lake and 8. Peat (J. Ohem. Soc., 
271°; 1989) have now shown that a dimethyl 2: 3- 
anh methyl mannoside gives riss, with alkali or 
sodium methoxide, to both a glucose derivative and 
an alttose derivative. The opening of the anhydro- 
ring in the dimethyl 2 : 3-anhydromethyl mannoside 
by ammoria gavo rise to a derivative of 3-amino- 
altrose on the one hand and of 2-amino-glucose on 
the other. The latter dubstance was shown to be 
identical with chitosamine, which may now be oon- 
sidered configurationally to be glucose amine and 
therefore-related to the parent sugar glucose. 
Deuterium Content of Mixtures i 
AN improved method of determining the deuterium 
content in mixtures of H,O and D,O is described by 
K. Linderstrem-Lang, O. Jacobsen and G. Johansen 
(O.R. Lab. Carlsberg, Série chimique, 23; No. 5 ; 1988). 
The apparatus consists of a vertical glass tube oon- 
taining a heterogeneous mixture of kerosene and 
bromobenzene the. density of which varies linearly 
with the height. One drop of the aqueous solution is 
added and: falls to a position of equilibrium m which 
ite denbity. is equal to that of the medium there. 
The position of the drop is read off by a horizontal 
microsoopp and compared with -the itions of 
standard drops of known densities. Sly very 
small amount of the water (1 cub. mm.) is required. 
The experimental procedure is described, particularly 
the purification’ of the water samples before 
measurement. 


Sliding Friction and the Contact between Surfaces 


F. P. Bowden and L.. Leben (Proc. Roy. Soo., 
‘A,'169, 37]; 1039) have investigated in detail the 
sliding of one’ surface over another. The lower of 
two surfaces was moved slowly and very regularly, 
another surface was i it*and 
against a spring control which measured the frictional 
force. It was found that. the sliding always took 
pee ee The upper surface was 

carried forward with the same velocity as the 
lower, then there was & rapid alip, followed by a 
further period of sticking, and so on. This effect was 
observed with ordinarily clean surfaces and with sur- 
faces lubricated with mineral oils. If certain long- 
chain fatty acids were used as lubricants, the sticking 
and slipping disappeared and motion became con- 
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tinuous. The friction between surfaces of like metals 
showed & large and violently fluctuating frictional 
force instead of the regular ing and sticking. 
The experiments suggest that noes is due to a 
welding ther of the materials at local points of 
contact. en the welded junctions are broken, the 
metal is distorted to a depth large on an atomic 
scale. Bowden and D. Faber, in the following paper, 
have estimated the area of contact between metal 
surfaces from the electrical resistance of the interface, 
and by visual examination of the impressions formed. 
They conclude that for flat stationary surfaces tho 
area of intimate contact may be only 1/10,000 of the 
apparent area. The aree of true contact is not greatly 
affected by the size, shape ar roughnesas.of the sgur- 
face, but it depends mainly on the pressure., The local 
pressures are probably such that steel and similar 
materials undergo plastic deformation. Measurements 
made with moving surfaces show that the area of 
‘pontact is not constant, but changes rapidly with the 
sticking and slipping of the sliding surfaces. The 


-variations in cdntact area were compatible with the 


view that sliding consista in the alternate formation 
and rupture of metallic junctions. 


A Falling-Weight Time Switch .. 

Brora s meeting of the Physical Society of 
London, held on March 10, Eric J. Irons read a paper 
prepared by him in co-operation with G. A. Bennet 
in which they described a fallmg-weight time switch. 
In this apparatus; the simultaneous release of two 
steel balls, the one a fixed height and tho other 
from a yariable but kiown height H effects the opera- 
tion of two switches ata time interval which is shown 
to be a linear function of /H. An electrical circuit 

18 arranged 60 the-falf‘of the first ball disconnects 
the battery and the condenser in circuit with 
it to discharge through a resistance R, until the impact 
of the second opens a switch and breaks the cir- 
cuit. The potential difference between the plates of 
the condenser is estimated at this instant by Daae 
the kick of the galvanometer which is simultaneously 
put in circuit with it. The, logarithm of this value 
plotted against ./H gives a straight line, which sub- 
stantiates the required relation and whose gradient 

yields the value of g with an accuracy of one half of 
one per cent. In the second part of the paper, the 
authors explained the application of the two-sphere 
arrangement to the study of the relation between 
current and time in an inductive circuit. 


Colour Photography of the Lunar Eclipse of Nov. 7, 1938 


B. BURRELL bas recently published a paper with 
this title (J. Brit. Astro. Assoc., 49, 4; 1939) in 
which he describes the results of his records of this 

eclipse on colour-recording film. He used lor 
as a suitable material and obtained altogether forty- 
eight exposures, the telescope being- a 8-inch ro- 
fractor, mounted on an equatorial head. -As there 
was no driving-clook, guiding was done by the finder ; 
but this proved rather difficult, especially when the 
centre of the disk was in the umbra, as the eye was 
then dazzled by the strong penumbral light. A table 
shows the resulta obtamed for various phases of the 
eclipse. The centre of the umbra at the beginning 
of totality was a very deep brown, shading to orange 
at the N. limb. Later the whole umbra brightened 
up considerably until about 04, after which it remained 
constant. 
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The South-West Essex Technical College and School of Art 


the historian of the future makes a survey 

of the development of education in Great 
Britain, he will undoubtedly oonsider the rapid 
advance in all forms of technical education as the 
characteristic feature of the present period. We who 
live in the period may perhaps be too near the 
gradual evolution to appreciate fully its magnitude 
and far-reaching effects. Yet, when one county, and 
that not a large nor highly industrial one, can, 
within a few years, erect two large technical colleges, 
only a few miles apart, each oosting more than 


The building is, in plan, shaped like the letter E 
and faces south. It covers an area of two and a 
quarter acres and is designed in the Georgian style, 
faced with multi-coloured bricks that contrast with 
the rustioated plinth, cornice and window dressings. 
It contains four floors, and the main entrance, placed 
at the top of a bold flight of steps, is rendered beauti- 
fally conspicuous by ite portico of artificial stone 
supported by six Corinthian columns and surrounded 
by a pediment. The west wing, forming the upper 
prong of the E, is occupied by the departments of 





£200,000 and accommodating 6,000 evening and 1,100 
day students, there can be no doubt that this 

i age has forced the pace of technical 
education very considerably. 

The increased demand for more adequate facilities 
for tical education, together with the rapid 
development of many suburban districts duo to the 
migtation of the population, led the Essex Education 
Authority in 1938 to devise a regional scheme. The 
county was divided into four regions having centres 
at Colchester, Chelmsford, Dagenham and Waltham- 
stow. Technical schools were already in existence m 
several districts, but to meet modern requirements, 
it waa docided to enlarge and re-equip those at Col- 
chester and Chelmsford and to erect entirely new 
buildings at and Walthamstow. The 
South-East Easex Technical College, situated on 
spacious on the south side of Longbridge 
Road about two miles from Barking station, was 
officially opened in 1936 and a brief account of this 
huge college appeared in NATURE of March 27, 1937. 
The fourth region is served by the South-West Essex 
Technical College and School of Art, situated on a 
large site in Forest Road, Walthamstow. This mag- 
nificent ediflce was opened on February 28, 1989, 
by the Right Hon. The Earl de la Warr, president 
of the Board of Education. It is designed to serve 
the Boroughs of Walthamstow, Leyton, Chingford 
and Wanstead and Woodford together with the 
smaller districta of Waltham, Epping and Ongar. 


science, commerce, domestic science and building, 
with a well-equipped gymnasium at the north end. 
In the east wing are to be found the School of Art 
and, at the northern extremity, a second gymnasium. 
Between the two gymnasie, provision in the form 
of a separate one-story building has been made for 
the engineering workshops. The central prong of 
the E actually forms the main axis of the College 
and contains the large and spacious assembly hall 
on the ground floor with the swimming bath below 
in the basement, and above, the library on the first 
floor with a refectory and kitchens on the second 
floor. The great hall, 100 ft. long, 55 ft. wide and 22 ft. 
high, will seat more than one thousand people and 
is provided, at the north end, with a stage 20 ft. 
deep completely equipped for modern dramatic and 
operatic productions. The swimming pool, fitted with 
springboards, diving stage, changing and shower 
rooms, is 100 ft. by 42 ft. and is illuminated by 
specially devised ceiling lighta. 

The fron’ block—the vertical stroke of the E— 
contains rooms in the basement; chemical and 
physical laboratories, with sto: and lecture rooms 
on the lower ground floor ; inistrative offices, 
board-room, etc., on the ground floor, and above, on 
the top floor, special rooms for bookkeeping, oom- 
modities and retail trades. One special room should 
be noted in this block. On the ground floor nearly 
opposite the board-room is the nursery where mothers 
may leave their children in the care of a trained nurse 
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while they are attending classes ! Tho corridor floors 
are covered with grey mottled rubber to render the 
movement of students as silent as possible, and 
supplementary to the main staircases, passenger lifts 
have been installed. 

It was John Ruskin who wrote, many years ago, 
“The entire object of true education is to make 
people not merely do the right things but enjoy the 
right things”. Yet, the pioneers of technical educa- 
tion were mainly concerned with providing a training 
which was severely utilitarian. But, as Dr. H. 
Lowery, ihoaunsioalok the College, aptly points out, 
“A new problem .. . has arisen—it becomes 
necessary to provide training for leisure as well as 
for vocation”. Here then is a new function implying 
heavy responsibilities for the modern college. It is 
easential to recognixe and to cater for the proper use 
of leisure, and here, in this magnificent new institution, 
ample opportunities are afforded for developing the 
true recreational and communal spirit. To quote 
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Dr. Lowery again, “it is our desire that the College 
shall become one great educational and recreational 
community centre where men and women may meet 
in their leisure time for the purpose of engaging in 
matters of common interest, thereby aecuring the 
fullest opportunity for self-expression’. 

The material building of this huge college has been 
very efficiently carried out by the general contractors, 
Mesears. F. R. Hi and Son, Ltd., of London, 
to the plans of Mr. J. Stuart, the architect, but an 
even greater work will now be undertaken by the 
principal and his large staff in laying the foundations 
of another edifice which will undoubtedly reveal 
itself in the trained mind, skilled craftamanship, 
cultured recreation and, what is most important of 
all, trustworthiness and reliability of character. As 
R. W. Dale once wrote: ‘The immediately possible 
is hardly worth living for. It is the ideal that kindles 
enthusiasm and gives inspiration and vigour to all 
human effort”. F. G. W. B. 


Peneplains and Related Land Forms 


T is now nearly fifty years since W. M. Davis 
introduced the term ‘peneplain’ for the surface 

of low relief which might be to mark the 
end-stages of a long period of sub-aerial erosion 
under steble conditions. The term was received with 
a certain suspicion and lack of cordiality among 
British workers and it has been used 
little in their writings. Geographers and geomorpho- 
logista will therefore note with interest that the 
Geological Society recently discussed some of the 
questions at issue. 

In introducing the subject, Dr. F. Dixey’s main 
contention was that the term lain’ is properly 
applicable to local areas which, though extensive, 
are far from being of continental dimensions. The 
common. presentation of a cycle of erosion as running 
its course in & region of hom rocks and 
resulting ultimately in the base-levelling of a whole 
land mass leads, in his view, to an unwarrantable 
attempt to limit the application of the term pene- 
plain. He directed attention to the ‘“‘two-peneplain 
topography” described by A. D. Coombe in Uganda, 
and common indeed throughout Africa, and he 
showed that such conditions must inevitably arise 
where weak and resistant rock-masses are juxtaposed. 
The lower surface opened out in weaker rocks, such, 
for example, as infaulted strips of Karroo sediments, 
may have the characteristica of a true peneplain, 
even though locally interrupted by residual masses 
and abutting elsewhere against steep Ap ae Thus 
there arose veritable flighta of peneplains as between 
the northern end of the Nyasa rift and the Luangwa 
valley. Here the following erosion surfaces are dis- 
tinguishable: a late Jurassic surface at about 
7,000 ft., a late Cretaceous or Early Tertiary surface 
at 5,000 ft., a Miocene surface at 4,000 ft., and a 
late Tertiary surface developed at about 8,000 ft. 
on friable Cretaceous rocks in local . Further, 
a sub-Cretaceous surface has been exhumed locally 
by erosion and stands at about 2,000 ft. This surface 
and the late Tertiary surface rank as local peneplains 
in Dr. Dixey’s sense, though others have denied them 


such rank because they are enclosed by highland 
areas. 

Most other contributors to the discussion expressed 
agreement with Dr. Dixey, and Mr. J. M. Edmonds 
described somewhat comparable conditions in the 
Anglo-Egyptian Sudan. Dr. K. C. Dunham, however, 
noted that the Rio Grande and the Gila River are 
flanked by erosion surfaces, up to 80 miles long and 
as oye “wide, oe iy a as by lateral corrasion. These 

local peneplains in Dixey’s 
inate Pat ho ‘he thovight this constituted an extension 
of the term peneplain and one unlikely to prove 
acceptable to American workers. 

The discussion ranged widely over other cognate 
matters and several points of view were represented. 
Prof. O. T. Janes deplored the lack of any agreed 
definition of the features of a peneplam. He main- 
tained that, in one sense, the whole of England and 
most of Wales is a peneplain rising gently from see- 
Ievel to more than 2,000 ft., and truncating all 
formations from the Pre-Cambrian to, the Pliocene. 
Despite the considerable relief of parts of this surface, 
such relief can scarcely amount to 10 cent of the 
thickness of strata removed by erosion. He also 
bag erage the probable importance of wind erosion 

roducing extensive surfaces of low relief. 

speakers were, by implication at least, 

to accept so wide and general a connotation 
for the term ‘peneplain’. Dr. Hollingworth pointed 
out that Davis’s conception of a single peneplain in 
the Appalachian region is now challenged by several 
alternative and mutually inconsistent interpretations, 
most of which agree, at least, im representing the 
surface as complex and composite. Similarly, Mr. 
J. F. N. Green expreased the belief that many sur- 
faces in the south of England which might be regarded 
as peneplains on general inspection have proved 
susceptible of dissection into distinct terrace-lke 
features, separated by bluffs. Mr. A. A. Miller and 
Dr. 8. W. Wooldridge raised a further issue in 
pointing out that many of the ‘high-level platforms’ 
of Britain, as well as most of the ‘fossil’ surfaces. 


, 
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that is, exhumed planes of unconformity, have been 
finished, if not formed, by marme agency. In many 
such cases it 18 clear that the drainage pattern has 
not been inherited from a previous cycle, as must 
mevitably be the case with a true pensplain. Thus, 
closely spaced wind-gape in the Old Red Sandstone 
ridges of southern Ireland: indicate a consequent 
drainage initiated upon the surface which bevelled 
the structures. Simularly, the transection of anticlinal 
lines by rivera in southern England indicates that 
over wide areas the originated n the 
emergent floor of a Pliocene sea. Neves the 
whole of the region was not submerged ; of 
tha Chalk broas of Womar And tha oenteal. ealden 
area the reconstructed hill- plane reveals the 
characteristics of a true penep and the drainage 
was adjusted accordingly. It seams, moreover, that 
the Thames in earlier stages of ita history cut wide 
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benches by lateral corrasion which may fairly be 
grouped with Orickmay’s ‘panplains’ and the 
American examples adduced by Dr. Dunham. 

The discussion gave a clear indication, if such be 
needed, that the findings of geomorphology in the 
fleld of erosion surfaces now challenge the close 
attention of the stratigraphical geologist and the 
geophysicist. Erosion surfaces, some trimmed by 
marine erosion and others demonstrably of sub-serial 
origin, have been proved to have a wide extension 
and to maintain essentially unwarped attitudes over 
great distances. As such, they constitute an important 
record of the later geological history of the continents, 
supplementing the sometimes scanty evidence of 
deposition. Further, their existence cannot be 
ignored by those who seek to understand the nasture 
and extent of isostatic ey in the lithosphere. 

8. W. WOOLDRIDGE. 


Physics in the Textile Industries 


ESEAROH physicists working in industry con- 
tinue to Increase in number, and the Institute 
of Physics, by holding conferences on industrial 
physics, doea much to bring them together to discuss 
their mutual problems. But the conferences are open 
to all interested, and the physicist has opportunities 
of making contacts with those of other professions 
whose problems are essentially physical. 

The third conference, held in Leeds during March 28— 
25, was devoted to “Physics in the Textile Industrie”. 
The textile industries have been built up by many 

years of coupled with notable inven- 
tions, eae aan aa baba it a wealth of knowledge 
which must be learnt by the physicist if his work is 
to be of utmost advantage to the Ind Meetings 
such as that held m Leeds are thus of great value 
in enabling the physicist to discuss problems not only 
with other physicists, but also with those conversant 
with the industry. Simultaneously, the industrial 
technical man has an opportunity of learning possible 
lications of ‘physios and physical devices to his 
iadastey. This is particularly important for the older 
textile industries, where few factories have physicista 
on their permanent staff, and advances which physics 
has to offer must be introduced and oered for by 
the technical men. 

The conference- was held in the Physics Depart- 
ment of the University of Leeds. It was formally 
opened by the Vice-Chancellor, Mr. B. Mouat Jones, 
and, was presided over by Prof. R. Whiddington. 
Following established practice of the Institute, the 
lectures and discussions were informal, and will not 
all be published. 

The formal opening was followed by an address 
by Prof. Whiddington on ‘The Physica of Humidity”. 
He discussed with demonstrations the properties of 
the small but important amounts of water in the 
atmosphere, and mdicated why relative humidity is 
for the textile industries a much more convenient 
measure of the quantity of water vapour in the air 
than the fundamental measure, vapour preasure. He 
then described ies of substances dependent 
on. water content, and illustrated experimentally the 
large heat effects associated with change in water 
content of textile fibres. He concluded with an experi- 


ment showing the swellmg of a wool fibre with 
increase of water content, using as & micrometer the 
capacity of a condenser in æ heterodyne circuit. 
Thursday morning’s programme was completed by 
a lecture from Dr. Exer Griffiths, of the National 
Physical Laboratory, on “Industrial Humidity Con- 
trol and Measurement”. He illustrated with many 
slides the requirements of bumidifying plant and 
humidity controls, and described the various ways 
of measuring relative humidity, indicating the method 
most convenient to each industrial process where 
this is important. 

The afternoon of March 28 was devoted to a visit 
to the Department of Textile Industries in the 
University, followed by Dr. O. O. Paterson’s presi- 
dential address to the Institute of Physica. He chose 
as his subject “Colour and Colour Rendering”. This 
was a lecture of exceptionally beautiful and instructive 
demonstrations. Dr. Paterson pointed out the high 
efficiency attainable from discharge tube lampe, 
and contrasted their and oolour-rendermg 
properties with daylight and other sources of illumina- 
tion. The colour triangle and O.LE. unite were 
simply and elegantly explained, and there followed 
striking demonstrations Bo the difference between 
matched white lights for colour rendering. He pomted 
out that the appraisement of colour matching value is a 
preasing but unsolved problem. The lecture concluded 
with illustrations of the improvement im oolour 
quality and efficiency attainable in discharge tube 
lamps by use of fluorescent materials. 

The lectures on March 24 were by Dr. M. O. 
Marsh, of the Cambridge Instrument Co., Ltd., who 
chose “The Contribution of Physics to the Develop- 
ment of Industrial Process Control”, and by Mr. D. 
Harrison, who spoke on “Automatic Regulators for 
the Textile Industries”. These lectures brought to 
the notice of all the many instrumentas now available 
for industry, and features of their design gave an 
impressive illustration of the potentialities of physical 
knowledge when applied to industry. 


i ce ee a 
b was give. Z 


Effects in Fibres and other Systeme”. 
by Dr. C. G. Darwin, director of the National Physical 
Laboratory. It was a delightful lecture on a difficult 
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and cantroversial subject. Kinetic effects have of 
recent years been used to explain the long- 
elasticity of many natural substances, partwvulaely 
rubber, and suggestions have from time to time been 
made that the same principles may lie behind the 
exceptional elasticity of muscle, wool fibres, and 
thermodynamic and statistical argumenta of equi- 
partition of energy and entropy, and used them in 
a critical survey of explanations of long-range 
elasticity. He showed, too, how these same kinetic 
principle led to the use of adiabatic demagnetization 
for attainment of very deep temperatures. 

On Friday evening and Saturday morning, mem- 
bers of the Conference saw much of science m the 
textile industries at the laboratories of the Wool 
on Saturday morning to the Bradford Conditioning 
House and to Messrs. Prince-Smith and Stells, 
Ltd., Keighley, enabled members to appreciate 
the extent ee eee ee the 
ingenuity that has used in design of textile 


‘An exhibition of apparatus, instruments and books 
cognate to the subject of the conference was held in 


HE Forestry Department of the Straits Settle- 
ments and the Federated Malay States was 
organized in 1901 and the Malayan Forest Service, 
which meludes all senior officers serving in Malaya, 
was created in 1926. Afterwards, the protected States 
of Johore (1920), Kedah (1923), Kelantan (19383), 
Brunei (1938) and Trengganu (1936) set up forestry 
departments of their own, to the charge of which 
officers of the Malayan Forest Service were appointed. 
A Research Branch was commenced in 1918, and has 
‘greatly developed and undertaken important work, 
its sections now consisting of botany, wood anatomy, 
sylviculture, chemistry, entomology, forest economy 
and timber testing. In connexion with the Research 
Branch, a vernacular school is maintained, for the 
ini of the subordinate staff. The Research 
Branch and School are now much on the same lines 
as the classic example at Debra Dun, India. 
Decentralization took place m 1935, and the 
Malayan forest organization is now defined as & group 
of ten forest departments held together by a common 
and interchangeable staff of trained officers “with a 
central coordinating body (includmg the director of 
forestry), with executive control in some territories 
and advisory duties in others, that always exerts some 
inffuence towards co-operation and a broadly common 
forest policy’. Bo long as the central co-ordinating 
body is listened to, progress in the future should, be 
as good and better than the past. But decentraliza- 
tion is a dangerous thing in forestry—as can be sean 
in many parts of the forestry world in the British 
Empire. The required area of forests to be reserved 
in the interest of the individual country as a whole, 
stock mapping in foreste under exploitation or shortly 
to be loited, and, that safeguard of the foreste, 
the working plan—these three essentials to a correct 
administration of a country are in ane or more cases, 
and often in all three, lagging seriously behind what 
18 needed m many parts of the Empire. 
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the physics laboratories of the University. Twenty- 
six firme and research organisations, including the 
National Physical’ Laboratory, had stands at the 
Exhibition. A special section devoted to popular 
applications of physics caloulated to demonstrate ita 
varied application to everyday matters, especially in 
the manufacture and use of textiles, aroused much 
interest. Representative instrument makers contri- 
buted exhibita which served to ahow how many and 
varied are the instruments available to help the textile 
manufacturer overcome many of the difficulties in- 
herent in producing a uniform product from variable 
raw materials. The exhibition was of inestimable 
value in ing to textile manufacturers the large 
variety of problems that physics may tackle. 

The Institute of Physics assumed a difficult task 
in choosing ‘Physics in the Textile Industries” as 
the subject for its third conference. Physics is be- 
caming better recognized by textile manufacturers, 
but its progress in the industry has proved difficult 
and slow. The success of the conference and the 
attention it has attracted should advance the applica- 
tion of physics in one of the largest industries of Great 
Britain, and in turn help it to meet ever-increasing 
competition from abroad. A. B. D. Oasare. 


Forest Administration in Malaya 


When this is the, position—and in how much of 
our Empire outside India is this the case—decentral- 


ization and the withdrawal or even lightening of the 
slag selina recent ae le for a large 
region of country is seriously to deprecated. 


That this latter contention merits attention is 
shown by the statement contained in the “Annual 
Report on Forest Administration in Malaya for 1937” 
(FMS. Govt. Preas, Kuala Lumpur, 1988). The 
Director writes, ‘Some uneasiness however been 
caused by sudden and unexpected demands for the 
release of extensive areas that have always been 
regarded as t reserves. Thus, in Tabang 
the Tekai reserve of 88,000 acres had to be relin- 
quished for inclusion in the King George V National 
Park, in this way preventing the exploitation of some 
particularly good merbau forest, conveniently situated 
near the railway. In Perak practically the whole of 
Pasir Panjang Ulu reserve of 19,000 acres was ear- 


“marked for a padi irrigation scheme, innumerable 


applications were received for permits to prospect 
for mimerals and a strong bid was made by Sakai 
to settle in an old-eatablished reserve that is by no 
means too large to meet the needs of the surrounding 
tion and in which regeneration operations have 
carried out for years at considerable 
to Government. This department is far from bet 
unsympathetic to the claims of these various oom- 
munities and realizes that adjustments will be 
necessary, but the long-range policy that is insepar- 
able from conservative forestry makes it imperative 
that conflicting interests should be planned far enough 
in advance to enable systematic forest operations to 
be undertaken with same prospect of fruition”. 
Sympathy may be expressed with a department 
laced in such a situation, but the forestry authorities 
Ao not apaa bo. understand that ib incense oF tbe 
objects of and duties of the working plan to safe- 
guard foresta from calamities of this type and others. 
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a EO maniok of worka plans, tha Decora writes, 
anon anag o pigne Ir (Ho mangro: forata of 
Perak langor, “Whereas the plans for the 
mangrove follow the usual pattern, those for inland 
forests are much lees detailed and ‘will Gdntinae Eo 
until greater stability is reached in the consuming 
industries and the threat of revocation is removed. 
Reference has bean made (above) to the existing 
uncertainty with regard to the permanence of tenure, 
without which no serious planning is possible”. 

Why? This was not the policy followed in India ; 
nor is it in Europe. In the centre of France a fine 
beech forest existe. There is also an i working 
out kaolm within the forest. A working plan has 
been in force for the area for more than eighty years ; 
and yet the manager of the kaolin industry can come 
to the forest officer any day and say he wants to 
commence to excavate at such and such spot, thereby 
involving one or more compartments, which neoessi- 
tates some adj ts in the working plan and 
possibly of the yield for some years to come. Once a 
working plan has been -sanctioned for an area of 
forest by the oentral authority the latter is not so 
ready to go back on & considered policy. Areas now 
threatened in Malaya might never have oome into 
this unenviable position had they been placed under 
@ working plan. 

This report is of considerable interest and contains 
abridged reports of the activities of the Forest 
Departments of Johore, Kedah, Kelantan, Trengganu 
and, Brunei. 
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University Events 


Cammnipar.—At a special congregation to be 
held on June 6, it is proposed to confer the honorary 
degree of 80.D. on Prof. W. N. Haworth, Mason 

easor of chemistry in the University of Birming- 

, and on Sir Henry Dale of Trinity College, 
director of the National Institute for Medical 
Research, London. 

At King’s College, Dr. A. E. Alexander has been 
elected to a fell ip. Dr. Alexander, who was 
perenne i at Brockenhurst County School and the 
University of Reading, obtamed a first class in 
Part II (Chemistry) of the Natural Sciences Tripos 
in 1935 and was awarded the Gordon Wigan Prize 
in 1987. He was elected to a Ramsay Memorial 
fellowship in 1937 and now holds a Rockefeller 
travelling fellowship. 


Lowpon.—Dr. G. A. D. Haslewood has been 
appointed to the University readership im bio- 
chemistry tenable at Guy’s Hospital Medical School. 
Simce 1985 he has been assistant in pathological 
chemistry at the British Postgraduate Medical 
School 


Mr. P. A. Sheppard has been appointed to the 
University readership in meteorology tenable at the 
Imperial College of Science and Technology. Since 
1934 he has been technical officer in the Department 
of Meteorology at the Chemical Defenco Experi- 
mental Station, Porton. 

It has been resolved to institute a certificate of 
proficiency in natural: history, and regulations have 
now been adopted for it. 

SHarrigLp.—Dr. J. Monteath Robertson has been 
appointed lecturer in physical chemistry, in succession 
to Dr. 8. Glasstone, who has resigned. 
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Science News a Century Ago 


Photography in Germany 

Waro from Paris on April 2, 1889, a foreign 
correspondent of the Athenaum said : ‘The announce- 
ment of Daguerre’s discovery has turned the brains 
of half the world: you sober English have certainly 
not escaped the infection; and the 
Germans, as you have noticed, are hard at ib. I learn, 
by letters just received from Munich, that Profs. 
Steinhel and Robel are astonishing the natives with 
their Photogenic pictures. It is said that they have 
discovered the proceas of the Daguerre, but it seems 
to me more than probeble that their process rather 
resembles that of Mr. Talbot; and that by their 
invention pictures can be obtained not only with the 
aid of the camera obscura but by the direct agency 
of light so that they take, in an instant, copies of 
pictures traced upon blackened glass. ... Daguerre’s 
pictures are, it ia known, traced upon copper (1) but 
Meers. Steinhel and Robel imprint theirs upon 


Application of Ddbereiner’s Discovery 


In a letter to the Mechanics’ Magasins, sent from 
Sandwich on April 5, 1839, W. H. Weekes referred 
to “a suggestion of my own made many years since, 
with a view to effect the simultaneous lighting of 
street lamps throughout a town or district”. Weekes 
had been accustomed, by means of 
a conden cia e ee ot ee 
dated January 24, 1826, he sent to the editor of the 
journal. In this memorandum he had written : “One 
of the most in ing facta as connected with the 
recent advancement of modern chemical science, 
perhaps, is the important discovery of that intelligent 
continental philosopher Ddbereiner, who has ascer- 
tained the peculiar property of spongy platinum to 
become ignited by exposure to the action of a stream 
of hydrogen gas, and the consequent inflammation 
of the gas itself, from contact with the ignited metal ; 
thus furnishing a most ingenious, elegant and useful 
mode of obtaining instantaneous light. . . . Now, 
will similar reeults obtain from the action of spongy 


piatinum on the gaseous compound ocarburetted 
hydrogen or coal af Of thia I think there can be 
little doubt, and i 


roved the spongy platinum may 
unquestionably be Died applicable to the pur- 
pose of lighting street lamps spontaneously.” 

Johann Wolfgang Débereiner, the German chemist 
who discovered the ay eal o spongy platmum 
referred to, was born December 15, 1780, and died 
March 24, . 1849. 


Seasons and Infantile Mortality 


Tea issue of the British and Foreign Medical 
Review of April 1839 contains the followmg informa- 
tion: “The season of the year evidently exercises 
great influence on the rate of the mortality of children. 
According to Trevisan, of 100 children born in Italy 
in the winter 66 die in the first month, and only 19 
survive the first year; on the other hand, of 100 
children born in summer so many as 83 survive the 
first year, of 100 born in the spring 48, of 100 born in 
the autumn 58. In Belgium the rate of mortality 
in the first month of children born in January, 
compared with that of children born in July is 33:21 
to 17-19.” 
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Royal Society (Proo., B, 127, 1-139 ; 1989). 


T. SvmepEmRG and othera: A discussion on the 
protein molecule. 

F. ©. Oournticozk, C. G. Dovuanas and J. G. 
Prizstiey : Carbohydrate metaboliam and muscular 
exercise.” 

W. B. Sruums: Directional sensitivity of the retina, 
and the spectral sensitivities of the rods and 
cones. 

0. Rimineron : A re-investigation of turacin, the 
copper yrin pigment of certain birds belonging 
to the idea. 

P. K. Da: Role of blue-green alge in nitrogen 
fixation in rioe-flelds. 


. Paris 
Academy of Sciences (C.R., 208, 609-684, Feb. 27, 
1939). 


A. Laœorn : Submarine volcanoes, in connexion 
with some rhyolitio pumices collected on the atoll 
Marutea du Sud (Tuamotu Archipelago). 

R. Rosca: Asymptotic transformations of curves 
in elliptic space. 

A. TEERAOINI : Existence of surfaces having given 
principal lines. 

_J. TOUCHARD : Differential equation of third order 
eines, 

G. Kowatswaxi: An unknown property of the 
Pine proipotive group; ; 

V. MANOVBKY : Eddies in thick sediments : 
Apium o Polya ne airat of tip Apio, Layers 
of sugar, salt or sand, covered with a layer of water 
and heated nearly to boiling point, give convection 
‘calls’ identical in form with iba polygorially marked 
areas of Greenland and Spitsbergen. aes 

L. Escanps: Experiments on the outflow of a 

G. Dapmpant and P. Wunert: Definition of 
turbulence. 

J. Varay and R. Jan : Law of variation of the 


ee Pee ue E eat rete ana 
moveable y 


H. Momor : Evolution of galactic clusters. 

H. Groumian: Photographio and colorimetrio 
photometry of the obeng ouble star B Lyre. 

J. Viewat: Probable chief cause of imperfection 
of modern levellings 

I. Oparowsxi: In tion of the equations of 
motion of an i particle of variable mass 
subjected to the action of electric or magnetic fields 
of any kind. 

J. Manrant: Existence of an elementary quantum 
of . 

L. Nan and B. Paesoz : New method of measur- 
ing true o heats of metals at high temperature. 
The metal in the form of a wire, 0-5 mm. thick and 
10 om. long, in a furnace at a given temperature is 
heated by an intense current for about 0-1 sec. and 
the rige of temperature measured by using the wire 
aa a branch of a double Thomson bridge. 

S. Noxon: Theory of transversal photodi- 
chroism. 

P. Bavrrow: A gaseous radio-element formed by 
the bomberdment of uranium by neutrons. The new 
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element is a gas emitting B-radiation and ite period 
is about 20 min. 

F. Jouiot: Observation by the Wilson method of 
the cloud trajectories of the products of the explosion 
of the uranium nucleus. On one photograph out 
of 902 taken, a track indicatmg an atom of 
ionizing power four times that of an alpha-ray was 
found. 

T. Kanan: Transmutations of light nuclei and 
their theoretical interpretation. A series of reactions 
in cascade is suggested. 

J. Tuorpaup and A. Moussa: Disintegration of 
uranium neutrons and the partition of this 
element. emical separation shows that uranium 
breaks up into lanthanum and bromine, which are 
transformed by a series of f-disintegrations into 
strontium and a rare earth respectively. Particles 
of energy of the order of 50 Mev. are released. 

A. Dogrow and C. Ponrautt: Absence of de- 
naturation by heat of superficial solutions of serum 
albumin. 

F. Puons: ‘Thermal dissociation of ossium 
palladimm dichloride. 

J. Bovueavurt, E. Carranam and P. CHABRIER : 
Action of Raney nickel on some organic sulphur 


compounds. 

M. Bassrhew: Crystalline structure of the amde : 
constitution of the azohydric anion. 

R. Cowens and Mix. M.-T. Garraupe: Action 
of alpine climate on plant metabolism. Exposure to 
low temperature at night or to alpine conditions 
has similar effecta on habit of growth and also leads 
to accumulation of soluble glucides. 

R. ULRIOH : Quantitative variations of fatty acids, 
sterols and phospholipids during maturation of the 
fruita of ivy. 

A. Dmwoton and H. Burgevin: Utilization of 
fertilizer elements in the production of the grain of 
cereals: role of straw. 

J. VELLAaRD: Variations of globulin resistance 


‘in vivo under the influence of snake venoms. 


Mies. A. Rawry and R. Rioaat: Influence of 
variations of salinity on oxygen consumption in 

J. Latangr and R. Dosan: Modifloation of 
pathogenic activity of two strains of rat typhus virus 
maintained by passage through white mice. A 
dried stable product can be prepared which may 
perhaps be suitable for inoculation of man against 
typhus. 

G. Hopxus: Expermental pulmonary peittacosis 


L.-A. MARTIN : tion of the virus of the 
infectious anmmias of the Equids on aluminium 
hydroxide. 

W. Kopacsmswseki: A particular modality of 
phenomena of shock. 

A. Bsspupxa. Local cutaneous bacterio-therapy 
in rabbit epithelioma (Brown-Pearce). 


- of white mice. 


í Moscow 
Academy of Sciences (O.R., 20, No. 6, 1988). 


A. G. Prvaxsa: A fonction in the space of Hilbert. 

A. B. Suvuewy: Gravitational instability of a 
material sphere. z 

N. Momammsv: (1) Construction of stability 
regions in Liapounoff’s sense. (2) Stability regions 
in the space of phases. 
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A. Atiouanov, A. ALICHANLAN and M. Kozopamy : 
Measurement of ejm for B-particles of RaO. 

A. AuioHaNoy and G. : Spectrum of 


Rad 

Vs. : (1) Wave-length measurements 
of deuterium and hydrogen Balmer lines. (2) In- 
fluence of noble gases on the intensity of lines of 
hydrogen and deuterium Balmer series. 

V. Fasprast and G. Roxsim: Effect of 
magnetic field upon the radiation of mercury 


V. Fanprrant and K. Panwvxrm: Excitation of 
atoms in a discharge of rare gases. 

W. Lawson and E. Riamwaxw: Investigation 
of the phosphorescence mechanism of samarium 

horescent substances by studying the deteriore- 

tion of their himinescence. 

N. Barasonowa and A. Fromxim: Electro-kinetio 
behaviour of platinum at different potentials. 

N. A. Freurowsxy: Method for determination 
of the differential volume of pores of porous bodies. 
N. A. Stiaxov: Moseaio flocus of silicate glasses. 
M. A. Ingovaxy: Obaracteristics of the phenomena 
taking at the boundary line between two solid 

phas m oa ae 
K. Kaum: Strontium 


K. M. GORBUNOVA : Deposition of metals on mono- 


crystals. 

P. A. Zewraronenexy: Problem of the origin of 
kaolin. 

G. V. Samoxuvatova: Influence of low tempera- 
tures on fish. 

M. N. Mawsar : Alterations of chondriosomes of 
yeast organiams in the course of respiration and 
fermentation. 

N. V. Smacawovsxata: Dependence of the 
development of wheat plant on the geographical 

of the seed. 


: (1) Thyreotropic response in 
(2) Parathyreotropic response 
in the chick embryo. 


M. P. Arzupmr: Regeneration processes in the 
developing bane. 

Z. Ianavrava: Differentiation of neuroblasts in 
cultures. 


Tokyo 
Imperial Academy (Proo., 15, No. 1, 1-21; 1939). 


Su6xrost Tyanaaa: Proof of the invariance 
of fundamentel groups by the subdivision of 


: Oonstitation 
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Scientific Research and the National Register 


F the importance of the part that will be 
played by men of science in the activities 
of any country that is, unhappily, engaged in 
modern warfare, there is no question. All are 
agreed on that point, and it is deeply to be de- 
plored that the aame agreament is not to be found 
concerning the contribution which they can make, 
and are ready to make, towards the solution of 
many of our peace-time problems, nor is the same 
desire shown to develop organizations which may 
serve to harness their abilities to that end. It is 
the tragedy of the times in which we live, that the 
forces of peace are unorganized, though collectively 
they are impressive enough in magnitude, and that 
the threat of war should be needed to orient and 
to organize man’s activities to serve a common 
national need. 

The best for which we can hope, in the present 
state of muddled thinking on the part of those to 
whom the nations of the world have confided their 
destinies, is that, should the shadow of war be lifted 
from the world, the organizations which the threat 
of war has called into being may be redirected and 
extended to serve more worthy ends. This has been 
done successfully in the past. The Ordnance Sur- 
vey of Great Britain, which has developed almost 
beyond recognition since its inception at the end 
of the eighteenth oentury, and the pacific activities 
of which far transcend its wartime usefulness, 
took ite origin from a war-measure ; and it needed 
the stres of the war of 1914-18 to oall into being 
the Department of Scientific and Industrial Re- 
search. The plain truth is that man is an un- 
imaginative creature, and SBastiat’s argument 
concerning what is seen and what is not seen is 
pertinent to many more realms of thought than 
the economic one. Everyone’s imagination is 
ahocked by the thought of a great modern city 


pounded to a heap of smoking ashes ; it is not so 
easy, in a bustling cheerful town, with cinemas 
filled to overflowing, and shops exhibiting mer- 
chandise gathered from the four corners of the 
earth, to realize that the country is faced with 
grave problems of malnutrition, problems the 
solution of which demands as close co-operation, 
as much teamwork, and as high and devoted 
enthusiasm as ever were brought to bear on a 
war-time problem. To-morrow is time enough 
for the problems which are not seen; the threat 
of war brings with it problems to be attacked 
to-day. 

Among the needs of Great Britain at the present 
time is a register of names of those possessing 
professional, scientific, technical and higher ad- 
ministrative qualifications. Concerning the war- 
time value of such a register, there is no question ; 
and it should be equally evident that it will have 
a high value for a nation which is awakening to 
the need for a successful attack on the problems 
of peace. It is the first step towards that oo- 
ordination of our expert services which is so 
urgently needed; on the scientific side, it is the 
first instalment of that catalogue which will help 
us make a mental picture of the research activities 
of the country—to show us, in fact, what lack of 
co-ordination exista, what avoidable overlappinga 
are evident, what gaps in our research problema 
need filling, and where border-line problems may 
most profitably be attacked. 

The National Service Department of the Ministry 
of Labour is compiling such a register, and the 
register, in the event of war, will provide for the 
Government a list of persons willing to serve in 
their profesional capacities in some appropriate 
way. ‘The emphasis here is on the word ‘appro- 
priate’. The National Service Department is fally 
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alive to the consequences of the errors of assign- 
ment made in the war of 1914-18, and is anxious 
to avoid a repetition of those errors; and to ensure 
that each man who offers his services is assigned 
to that task for which his knowledge, training and 
capacities best fit him. To that end the Royal 
Society has been asked to oo-operate by compiling 
the section of the register dealing with persons 

“normally engaged in, or qualified to undertake, 
acientific research”. These terms of reference 
should be carefully noted, for the register will 
defeat its own ends if it consists of an omnium 
gatherum of all persons who may be said to have 
had a scientific training, or who, without any 
special qualifications for research, are normally 
engaged in more or less routine work of a scientific 
character. 

The officers of learned societies, and the heads 
of acientifio departments in university and similar 
research institutions, have been asked by the 
Royal Society to furnish a list of those persons to 
whom an inquiry should be sent, and it is important 
here to note the relation between the Scientific 
Research Register and the Universities Register 
which was undertaken some months ago. Possi- 
bilities of overlap, confusion and of endless fillmg-in 
of forms are present in the minds of many inquirers, 
and it should'be borne in mind that the Scientifio 
Research Register undertaken for the Ministry of 
Labour by the Royal Society, as it is the latest, 
will probably be the last of its kind, and that it 
differs in three important respects from the 
Universities Register. In the first place, inclusion 
in the Scientific Register implies an obligation, “‘to 
serve [in wartime] in an appropriate way in their 
professional capacity and to accept such suitable 
work as is offered to them”. It is perhaps desirable 
to emphasize this obligation, and to point out that 
the sub-committees set up to advise in the several 
subjects and to consider in advance the most 
suitable employment of individuals, consist of 
scientific men, who will approach their task with 
full knowledge. No obligation was, of course, 
implied in the Universities Register. 

Again, the names of individuals included in the 
Scientific Research Register will not be included 
in the Universities Register. It is necessary to 
have a single register for all persons normally 
engaged in, or qualified to undertake, scientific 
research. It is obvious that a large proportion of 
such persons will not be in the universities, and it 
is therefore desirable to separate the two registers. 

In the third place, the cards for the Universities 
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Register do not supply certain items of informa- 
tion which are regarded as important for the ` 
Scientific Research Register. In particular, no 
provision was made for that detailed classification 
of the individual’s special qualifications, which is 
particularly important for the rapid and efficient 
use of the register. 

The Ministry of Labour has set up a special 

Committee for Scientific Research of the Central 
Register Advisory Council, which will have the 
duty of dealing with the information given on the 
cards of this latest register. The names of the 
members of this Committee, which are given on 
another page (p. 592), and of the oo opted members 
of the various sub-committees, afford sufficient 
guarantee that the problems of assignment will be 
handled efficiently and sympathetically, and that 
there is little danger, say, of the expert chemist’s 
finding himself allotted to the elucidation of a 
problem in hydrodynamics, or being haled off to 
busy himself with minor work of an administrative 
kind. . 
The Scientific Research Register, it must be 
remembered, is part of a larger scheme, for the 
Ministry of Labour is engaged in compiling a 
Central Register of nine sections of which the 
Scientific Research Register is one, the remaining 
registers being devoted to General Engineering, 
Mining and Metallurgy, Industrial Chemistry, 
Architecture and Public Utilities, Universities 
and Teaching, Administration and Management, 
Accountancy, and Journalism, Languages, ‘eto. 
It is inevitable that overlap will ooour, and in 
such cases cross-references will be made. 

The institution of such a register marks a great 
advance in the oo-ordination ofthe national 
servioes of Great Britain and in the availability of 
the nation’s experts. It is a signal advantage to 
have the information contained therein collected 
by one Department, and set out ‘im a consistent 
fashion, so as to be readily available. The im- 
mediate stimulus for the .production of this 
register is the spectre of war, on a scale and of an 
efficiency which are terrifying to contemplate. 
This, however, should not deter scientiflo workers 
from doing their part in making the register as 
comprehensive as possible; for, with due pro- 
vision for keeping it up to date, it should be a 
lasting foundation on which to build up a scientific 
service covering all the activities of the nation in 
peace as well as in war, in preparation for the 
time when the gifts of science to mankind shall 
become the keystone of progressive civilization. , 
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Scientific Biography 


(1) Copernicus: 

the Founder of Modern Astronomy. By Angus 
Armitage. (History of Science Library.) Pp. 183. 
(London: George Allen and Unwin, Ltd., 1938.) 
10s. net. 


(2) Galileo and the Freedom of Thought 

By Dr. F. Sherwood Taylor. (Library of Science 
and Culture.) Pp. xv + 212 + 5 plates. (London : 
Watts and Co., 1938.) 7s. 6d. net. f 


(3) The Mathematical Work of John Wallis, 
D.D., F.R.S. (1616-1703) 

By Dr. J. F. Soott. Pp. xi +240. (London: 
Taylor and Francis, Ltd., 1938.) 12s. 6d. 


(4) Briefe Franz Xaver Freiherrn von Zach 
und seines Nachfolgers Bernhards von Lindenau 
von 1791-1816 an P. Martin Alois David 
Herausgegeben von Otto Seydl. (Publikace 
Pražakó Státní Hvězdárny, C. 11.) Pp., 206. 
(Praha: Státní Hvězdárny Republiky Cesko- 
slovenské, 1938.) n.p. 


“RERE may appear to be little to connect 

these four works beyond the evidence they 
bear in common to a wider interest in the history 
of science. This is very weloome. Two of them bear 
witness further to the active encouragement now 
given by the University of London to the cultiva- 
tion of the historical aspect of science. The object 
is admirable. But it cannot fail to be noticed that 
success in this line of research is exceedingly 
difficult of attainment. To the ordinary qualifica- 
tions of a historian must be added a mature 
judgment of scientific values. Separately, 
are not common qualities; in conjunction they 
must be rare indeed. . 

(1) This book on Copernicus is rather a curious 
one. It is clearly intended for a wide circle of 
readers. Perhaps on that account it oanveys the 
estimate of Copernicus which has come to be 
traditional, as its question-begging sub-title implies. 
But the true nature of his great work is very fairly 
explained. It is shown that the mind of Copernicus 
was Aristotelian to the core and that he followed 
Ptolemy in the main with great fidelity. So far 
from being the founder of modern astronomy, it 
would be far truer to regard his work as the final 
chapter of the ancient science. It might have been 
written at any time in the preceding twelve 
centuries. Indeed, Dreyer has raised the question 
why the critical step was not taken by Ptolemy 

. himself, and has suggested his own answer. Per- 
‘haps the olue is sufficiently revealed in the present 
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and Correspondence 


book (p. 155), where the Copernican is claimed as 
a heliocentric theory, whereas it is stated a few 
Imes before that the longitude of Mars might be 3° 
in error precisely because the computation is based 
on a theory which is not heliocentric. 

The aketoh of the life of Copernicus is drawn 
from German authorities. It is interesting for the 
striking justification in a case of episcopal nepotism 
by which Copernicus profited. His opportunities 
for education were extended far’ beyond the 
ordinary limit, and when he returned to his 
canonry, ecclesiastical duties seem to have formed 
the least part of his life. His freedom from 
theological bias ceases to be surprising. 

The acoount of all earlier planetary theories 
given in an introductory chapter is necessarily 
brief. But this was not really needed. What is 
essential for an understanding of Copernicus and 
of Kepler is a full explanation of the work of 
Hipparchus and Ptolemy and, above all, of the 
terminology associated with the Ptolemaio system. 
The reader would have gained greatly if his atten- 
tion had been concentrated on this one vital theory 
to the exclusion of all competing detail. 

The true founders of modern astronomy were 
Tycho Brahe, Kepler and Galileo. Tycho rejected 
the Copernican theory, and Kepler superseded it 
within little more than half a century. Therefore 
the problem confronting those who wish to main- 
tain that the theory has any great historical impor- 
tance is to show that, nevertheless, Tycho in his 
observations and Kepler in his analysis were 
seriously influenced by it. That is a question 


these - which is not approached in this little book. 


Though Copernicus had undoubtedly a distinct 
individuality, his impact on the succeeding age 
may be quite conveniently attributed to two 
personalities. There is the Ptolemy-Copernicus 
concerned with the production of ephemerides, of 
real though limited interest to the technical 
astronomer; there is also the Aristarchus- 
Copernicus, who is identified in the popular mind 
with the heliocentric theory. Mr. Armitage has the 
merit of recognizing the first, but his valuations 
are based on the second. - 

(2) The book on Galileo is very readable, but it 
is disappointing in some respects. The historical 
background, which includes the counter-reforma- 
tion, is clearly drawn, and this is a great merit. 
Details of personal appearance and character and 
an account of the family relationships add life to 
the portrait. Of the astronomical observations an 
adequate description is given. This was.the work 
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of a pioneer in the field, sad it is entitled to all the 
honour which it has received. But, as recrimina- 
tions over priority show, others were ready to 
take up and carry on this work, and further advance 


depended mainly on the improvement of optical _ 


resources. The future of telescopic observation was 
assured, and even in the first step Galileo may have 
been anticipated by Harriot. 

The real importance of Galileo rests on his 
position as the founder of dynamics. Therefore it 
might naturally have been expected that the most 
careful attention would be directed to this part of 
his work, to his experiments and to his deductions. 
In this respect the present book is very disappoint- 
ing. The only reference to the parabolic motion of 
projectiles is contained in a few lines at the end 
of the book. The material and Galileo’s mode of 
presentation have not made the task of the 
biographer easy ; but his success must be judged 
mainly by his treatment of Galileo’s achievement 
in the field of dynamics. Here the account is 
i to. 

Two chapters, occupying & quarter of the book, 
are devoted to the conflict with the Church and 
the final trial and condemnation of Galileo in 1633. 
Translations of the principal documenta are 
reproduced at length. The issue may have its 
importance in ecclesiastical history, but its gigni- 
ficance in the history of science is slight. For 
Galileo, in his declining years, the penalties were 
heavy, but to these events he owed no small part 
of his enduring fame. Moreover, as Galileo stood 
as a champion of Copernicus, the latter owes no 
little in popular estimation to the same circum- 
stances. All this is very strange because, as can be 
seen clearly enough now, Galileo, so far from being 
the bold innovator and leader of the advancing 
tide, was in sober fact a quarter of a century 
behind the times. 

As early as 1597 Galileo had been in correspond- 
ence with Kepler. But when the Astronomia Nova 
appeared in 1609, he must have missed its impor- 
tance completely. He was not an astronomer in the 
sense of Tycho; he was rather the first astro- 
physicist. He was not interested in the theories of 
Ptolemy-Copernicus, and he never progressed 
beyond the ideas of Aristarchus-Copernicus, in 
which he was confirmed by the weak argument 
from analogy afforded by the satellite system of 
Jupiter. Otherwise he would not have wasted his 
time on futile arguments, many of which were 
thoroughly unsound. But until a more precise 
meaning was given to the heliocentric theory, no 
decision could be reached by mere argument. 
. This meaning was given by Kepler when he found 
that, relative to the sun, both the earth and Mars 


moved in elliptic orbita with the sun at one focus. _ 


After this first approximation, it was not necessary 
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to wait for the measurement of stellar parallaxes, 
or even the discovery of aberration, for independent 
confirmation. The lme of further progress was 
definitely set. 

Galileo can scarcely be blamed for failing to 
appreciate the fundamental importance of Kepler’s 
work. Huygens was equally blind and, making all 
allowance for half a century’s progress, Huygens 
was & greater man than Galileo. But one contem- 
porary mind did realize immediately the significance 
of Kepler’s work. That was Thomas Harriot. 

Galileo, a8 we are reminded here, was born in the 
same year a8 Shakespeare. He died, exactly one 
year after the death of Horrocks, in that same 
year which saw the birth of Newton. 

(3) A life of John Wallis could scarcely fail to be 
interesting. Not that he required to be rescued 
from obsourity, as is here supposed. He has 
probably not fared worse than most eminent 
mathematicians, who are always prophets with- 
out honour, especially in England. Among 
mathematicians Wallis holds a high place, and if 
knowledge of his work has been fragmentary, he has 
been largely judged perhaps on the ex pede Herculem 
principle, which is not ungenerous. It may be 
doubted whether the present book adds to his 
stature or does him full justice. 

The most valuable chapter of the book is the 
fourth, where full account is given of the repre- 
sentation of x as the limit of a product sequence. 
The magnitude of the effort needed to reach a 
point a little in advance of the flowing tide of 
mathematical progress will be a revelation to all 
those who have had no occasion to refer to the 
original work. This was well worth reproducing, 
for it is a magnificent example of the use of 
induction and interpolation as a method of research, 
a method of which Newton also proved himself to 
be a complete master. As a tour de force in this 
kind, this feat of Wallis is surely unsurpassed, and 
Newton may well have profited by the example. 

Interesting details of the early history of the 
Royal Society and of the events which led up to 
its foundation are duly related. But Dr. Scott 
has two fatal disqualifications as a biographer of 
Wallis. He is prudishly shocked by the atmosphere 
of controversy, and he is not technically qualified 
to form first-hand critical judgments. By accepting 
everything which has been said to the detriment of 
Wallis, he has drawn a picture which must be 
grotesque. For it is utterly incompatible with the 
position held by Wallis in the Royal Bociety, which 
was composed in the main of kindly and gifted 
men like Wren. 

Wallis criticized the Greek mathematicians on 
the ground that they wished to be admired rather 
than understood. This fully explains his attitude 
to Fermat. The resulting controversy was 


No. 3623, APRIL 8, 1939 


anything but sterile, and both men may now be 
regarded as the founders of the theory of numbers. 
Continued fractions are mentioned only in ocon- 
nexion with Lord Brouncker ; but Wallis was the 
chief founder of that theory also. In the chapter 
on the “Algebra” the references to Harriot and 


Descartes are dealt with at disproportionate’ 


length without altogether removing an element of 
mystery. In alluding to Harriot as “a very great 
man in his time” Wallis was guilty of no exaggera- 
tion, and he certainly left papers behind, whether 
Wallis had seen them or not; the “Praxis” was 
only published ten years after his death. Down to 
the time of Harriot, an equation was simply a means 
to an end, the answer to some problem which 
required in general a positive and often an integral 
solution. It was the Cartesian geometry which 
altered that situation. Wallis, with his sense of 
generality and of algebraic form, was among the 
first to see the equation from a mathematical point 
of view apart from any particular application. In 
doing so he seems to have confused his own 
development with the work of Harriot, to which he 
may well have owed some part of his inspiration. 
Why, in over-estimating that debt, he should have 
become imoreesingly hostile to Descartes is not 
olear. The only hint is that to Wallis a suspicion 
of deliberate obscurity was a veritable red rag. 

As the work of Wallis on mechanics is probably 
lees well known than that in the field of pure 
mathematics, a competent analysis of the ‘“Mech- 
anica” would have been valuable. Unfortunately, 
Dr. Soott is not equipped for the task, as is shown 
clearly (p. 121) in the matter of the centre of 
percussion and centre of oscillation, where any 
point at issue with Huygens is completely obscured. 
It is useless to pursue the subject of the develop- 
ment of dynamics from Galileo to Newton and the 
part of Wallis therein. With misguided and 
irritating pedantry the author always uses the name 
Galilei ; has it become wrong to speak of Dante 4 

An instanoe of the injustice done to Wallis by 
lack of knowledge may be found in the disparage- 
ment of his astronomical knowledge because he 
accepted Flamsteed’s parallax of Polaris. Naturally 
he was no expert, and it was not for the Savilian 
professor of geometry to suspect an error on the 
part of the Astronomer Royal. The gibe also appears 
in Miss Clerke’s article in the “Diotionary of 
National Biography”. ‘The incident shows how in 
similar circumstances a great man, Bradley, made 
the discovery of aberration, while a lesser man, 
Flamsteed, merely made a mistake. But it 
belongs to the life of Flamsteed ; so far as Wallis 
is concerned, it is practically irrelevant. 

Another incident is mentioned by Miss Clerke, 
and it is to be regretted that the details are not 
recorded in this book, for it is perhaps the finest 
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scientific hoax ever perpetrated. Huygens an- 
nounced the discovery of Titan by a oryptogram 
in 1655. But Wallis had anticipated this by a 
similar announcement so ingeniously constructed 
that after the event Huygens was led to believe 
that the satellite of Saturn had been observed in 
England at an earlier date. The true facts were 
disclosed in 1659. The deception may have been 
cruel, but it seems to have been effective in 
putting an end to a silly practice. It is a pity that 
Wallis was not equally successful in bringing to a 
close that other unmitigated nuisance, the challenge 
problem. 

In an appendix a sort of ““Who’s Who” is given 
of the scientific men of the period. The value of a 
compilation of this kind depends entirely on its 
accuracy. Now Harriot, though a remarkable man 
certainly, did not live to the age of 120 years. He 
died in 1621, not 1681. This is a mere misprint. 
But the confusion between the works of Kepler can 
scarcely be explained in the same way. Nor is the 
list of contemporaries complete. Since the theory 
of equations plays so great a part in the text, the 
absenoe of Tachirnhausen can scarcely escape notioe. 

The specimen pages reproduced from Wallis and 
various authors of the period are of great interest. 
But in a work of this kind a complete bibliography 
is to be expected as a matter of course. It is 
emphatically not enough to copy out the contents 
of the Oxford collected edition (1693-99). 

The suthor’s industry is attested by the refer- 
enoes given at the foot of nearly every page. The 
life of John Wallis is a fine subject but a very 
difficult one. It is not suited to the pen of one 
whose whole horizon is evidently bounded by the 
work of Newton. 

(4) The name of F. X. Freiherr von Zach is 
chiefly known to astronomers as that of the 
founder and first editor (1800-7) of the Monatliche 
Correspondenz, a useful medium for the communica- 
tion of astronomical intelligence. Strangely 
enough, there is an important link between him and 
one whose name has already obtruded itself in the 
preceding notices. For it was on a visit to Lord 
Egremont at Petworth House in 1784 that he 
discovered the scientific papers left by Thomas 
Harriot, and it is from his account in the Berliner 
Jahrbuch (1785, 1793) that the nature of Harriot’s 
astronomical activity became known. This ranks 
Harriot a8 an astronomer in the same class with 
Galileo ; and, be it remembered, this was one who 
had been to America and returned and written a 
remarkable book about it before the Armada. All 
things considered, the reputation of Harriot need 
depend little on s precise valuation of the merits 
of his “Praxis”. 

Father M. A. David was director of the Prague 
Observatory from 1800 until 1886, having been 
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connected with the institution for fifteen years 
previously. His first meeting with Zach took place 
at Karlsbad in 1789, the second and last at Gotha 
in 1801. From the correspondence which was carried 
on until 1805, when friendly relations were clearly 
broken off, sixty-two letters from Zach have been 
preserved at Prague and are now published. The 
nine additional letters of his successor Lindenau 
are of less interest. As David’s replies have been 
lost, the value of the material lies chiefly in the 
light thrown on the character of Zach, who in that 
period of fourteen years shows himself as an 
admirable correspondent, keenly interested in all 
that was going on in the astronomical world, but 
chiefly in geodetic operations. 

Born in 1754, Zach was educated at Paris, where 
he met Laplace and Lalande. In 1783 he was living 
in London, where he made contact with Maskelyne 
and Herschel and also the English instrament 
makers of the day. With the latter he had exten- 
sive dealings afterwards, both on his own acoount 
and for others. In 1786, under the Duke of Saxe- 
Gotha, he equipped a new observatory and directed 
it until the death of the Duke in 1804. 

Of Zach's activity at that period there can be no 
doubt. But his voluminous correspondence with 
astronomers, his duties as editor and his active 
interest in geodetic operations must have interfered 
seriously with any astronomical work. It is 
therefore not altogether surprising to learn that 
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(1) The Principles and Practice of Lubrication : 
a Manual for Petroleum Technologista, Studenta, 
Engineers, Oil Salesmen, eto. By Prof. Alfred W. 
Nash and Dr. A. R. Bowen. Second edition, 
revised. Pp. xi +345 +28 plates. (London: 
Chapman and Hall, Ltd., 1937.) 18s. net. 


(a) The Principles of Motor Fuel Preparation 
and Application 

By Prof. Alfred W. Nash and Dr. Donald A. 
Howes. Vol. 1. Second edition, revised and 
enlarged, Pp. xiv+628+15 plates. (London: 
Chapman and Hall, Ltd., 1938.) 36s. net. 


(3) The Chemistry of Petroleum Derivatives 
By Carleton Ellis. Vol.2. Pp. 1464. (New York : 
Reinhold Publishing Corporation ; London : 
Chapman and Hall, Ltd., 1937.) £5 net. 


"Fag oil industry is one of the most important 
of any, and it is in keeping with its rapid 
expansion, that it has an ever-extending literature 
of the first rank which, perhaps more than any 
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after his reaignation the observatory was found to 
be in a deplorable state. Indeed, after the Duke’s 
death, Zach disappears to all intents and purposes 
from the world of astronomy, though he still found 
occupation in editing a journal. 

Had the Freiherr v. Zach been an indifferent 
musician or poet, instead of an indifferent astron- 
omer, his later career would have provided material 
for a romantic biography. He attached himself as 
Hofmeister to the Dowager Duchess, the widow of 
his patron, and acoompanied her in her travels in 
Franoe and Italy until her death in 1827. According 
to one account he married the lady. Five years 
after the death of the Duchess, Zach fell a victam to 
cholera in Paris. 

Zach’s friend and successor, B. A. von Lindenau, 
did not remain permanently attached to astronomy, 
but embarked on a political career which earned 
for him a reputation in Saxony as a statesman and 
philanthropist. He died in 1854. 

The present collection of Zach’s letters show him 
to have been not only an admirable scientifio ocorre- 
spondent but also a most efficient medium for the 
forwarding of astronomical literature and arranging 
for the supply of instruments. They abound in 
allusions to the astronomers living at the end of the 
eighteenth century and they convey much informa- 
tion about the equipment of observatories at that 
time and, more particularly, about portable instru- 
ments for use in the field. H. O. PLUMMER. 


Literature 


other, is continually being revised and kept up to 
date. In Great Britain we are fortunate in that 
Prof. A. W. Nash of Birmingham is willing to 
devote a large portion of his time to making his 
knowledge available to his students and oon- 
temporaries. 

(land 2) Prof. Nash’s book on lubrication, which 
has now become an exact science, has been brought 
up to date in a second edition eight years after 
ita first appearance. More recently the second 
edition of his “Motor Fuel” has appeared, in this 
instance after only four years. Even in this short 
space of time much has had to be added, in par- 
ticular a section dealing with polymerization and 
pyrolysis. These processes have enabled superior 
grade petrols or gasolmes, as they are termed 
in America, to be produced synthetically from 
both natural and cracked hydrocarbon gases, 
thereby adding to the total yield of motor-car 
fuel which can be obtained from s ton of orude 
oil and so contributing to the conservation of this 
material. Such high-grade fuels have a direct 
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connexion with the performance of the modern 
engine, particularly in aeroplanes at high speeds. 
Indeed, some of the more daring experts predict 
the advent of a day when crude oil is first 
cracked to gas and the fragments reunited 
in a oontrolled manner to form high-grade 
products. 

(3) In the United States, Carleton Ellis is an 
equally prolific writer, and vol. 2 of his “Chemistry 
of Petroleum Derivative” appears four years after 
vol. 1. It is very long and contains a wealth of 
information in fifty-four chapters. With the 
industry greedy to make use of his discoveries, the 
chemist has achieved much in this field and it 
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would make an interesting task, far too lengthy to 
undertake here, to contrast the state of knowledge 
relating to the hydrocarbons forty years ago and 
to-day. It is possible even to suggest that Mr. 
Henry Ford, when he made the automobile 
available to everyone, unknowingly inspired even 
more chemical research than engineering develop- 
ment. To-day this is going on faster than ever, 
partly because there is no knowing which particular 
line of work may become a major technical 
development in the near futare. 

Such a book as this saves hundreds of hours of 
valuable time to the worker, and in this way 
accelerates the tempo of new work. 


Microchemistry 


(1) Qualitative Analyse mit Hilfe von Ttipfel- 
reaktionen : 

Theoretische Grundlagen, Praktische Ausführung 
und Anwendung. Von Dr. Fritz Feigl. Dritte neu 
bearbeitete Auflage. Pp. xii + 554. (Leipzig: 
Akademische Verlagsgesellschaft, m.b.H., 1938.) 
30 gold marks. 


(a) An Introduction to Microchemical Methods : 
for Senior Students of Chemistry. By Dr. Cecil L. 
Wilson. Pp. xi+ 196. (London: Methuen and 
Co., Ltd., 1938.) 7s. 6d. net. 


(1) “Ee popularity of spot methods of analysis 

is evident not only from the increasing 
number of text-books dealing with this section of 
microchemistry but, more particularly, from the 
fact that in the course of seven years three editions 
of Prof. Feigl’s authoritative treatise have been 
called for, while, in addition, there have been 
English and Russian translations. To each edition 
subsequent to the first there have been made 
numerous additions, and this third German edition 
contains many new testa, some of which have not 
hitherto been published. The theoretical part of 
the book has also been enlarged, not only by the 
amplification of many of the original chapters, 
but also by the inclusion of chapters dealing with 
fluorescent analysis and spot tests, and the 
influence of substitution on solubility. 

In the practical section, drop reactions are given 
for the first time for germanium, platinum, mdium, 
gallium, lithium and cæsium, and for hydrazoioc 
acid, while the chapter on the systematic investiga- 
tion of inorganio mixtures has been expanded by 
the inclusion of preliminary tests for the detection 
of anions. To the organic compounds and radicals 


dealt with in the second edition (reviewed in 
Natugs, 136, 89; 1935), there have now been 
added schemes for the detection of formaldehyde, 
methyl - alcohol, p-phenylenediamine, phosgene, 
aromatic m-nitro compounds, oximes and hydrox- 
amio acids, acid amides and nitriles, pyrrole 
derivatives, and -amino acids. A number of new 
applications of spot tests is also given. 

In order that the size of the book should not 
be unduly increased, space has been saved by 
omitting the preparation of reagents and by 
mentioning only briefly those tests which are less 
sensitive or well known. 

(2) This interesting, although somewhat ambi- 
tious text-book, is meant to serve as an introduction 
to microchemistry, and is intended primarily for 
senior students in chemistry. With the exception 
of quantitative organic analysis, it treats of all the 
usual sections of the new science, such as chemical 
microscopy, the use of the polarizing microscope, 
spot tests, inorganic qualitative and quantitative 
analysis, organic qualitative analysis, colorimetry, 
photomicrography, and spectroscopy. It is obvious 
that in such a small compass the author can 
be but briefly descriptive, that practically all 
theoretical treatment must be omitted, and that 
the number of examples provided must be limited. 
Neverthelees, enough is given to illustrate the 
various methods, and to enable the student to 
acquire sufficient confidence and skill to permit him 
to make effective use of more advanced text- books. 

Although much is compressed into a little space, 
the monograph is clearly written, and is easy to 
read, while the text is effectively illustrated by 
numerous figures and photomicrographs. 

G. R. DAVIES. 
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Vergleichende Morphologie der höheren Pflanzen 


Von Prof. Dr. Wilhelm Troll. Band 1: Vegetations- 
organe. Teil 1, Lieferung 8. Pp. xii+500-955. 
(Berlin: Gebrüder Borntraeger, 1987.) 389.50 gold 


marks. 


HE third “Lieferung” of the first part continues 

the large subject of branching in ferns and seed- 
plantse. Axillary branching is discussed, as also the 
exceptions thereto, such as epiphyllous displacement 
of the lateral branch, and dichotomy im palms. 


Accessory or supernumerary axillary shoots and’ 


their independent origin fram the meristem of the 
axil-tissue are described. The section on the structure 
of lateral shoote is replete with interesting and varied 
examples. 

Followmg this is an engaging account of sub- 
cotyledonary shoot-formation, instances of which 
are given in Linum, Linaria, Cyclamen, Orobanche, 
Euphorbia, oto. In the parasitic families of Oro- 
banchaces, Balanophoraces and Rafflesiacew 
hypoootyledonary and root-shoote entirely replace 
from the beginning the main shoot, which never 
exists at all in their life-history. There is a lengthy 
and well-illustrated chapter on the influence of 
symmetry conditions on branching—a very wide 
subject, and of far-reaching importance. 

The next section deals with the orthotropous and 
plagiotropous growth of shoots. 

A valuable and interesting section is that headed 
“Storage Shoots”. It treats of (1) the origin and 
structure of rhizomes ; (2) bulbs ; (8) hypoootyledon- 
ary tubers and allied structures: amongst these are 
described the remarkable forms occurring in the 
Dioscoreacem, some of which are rhizomes, others 
root tubers, and still others shoot tubers; and 
finally (4) rhizome and stolon tubers exemplified, 
for example, in Stachys tuberifera, Trientalis europaea, 
Crepis bulbosa, Arum maoculahun, Oroous, etc. 

Section 7 deals with twming and tendril-forming 
shoota; and no one could wish for a more thorough 
treatment of this subject. 


The final section provides a most interesting and., 


instructive account of the form-relationships of 
stern sucoulent planta. 

The whole “Lieferung”’ is splendidly illustrated with 
photographs and drawings. W. O. Worspe. 


Handbuch der Anorganischen Chemie 

In vier Banden. Herausgegeben von Prof. Dr. R. 
Abegg, Dr. Fr. Auerbech und Dr. I. Koppel. Band 
4, Abteilung 3: Die Elemente der achten Gruppe 
des periodischen Systems. Teil 2: Eisen und seine 
Verbindungen. A. Leiferung 3: Legierungen und 
Verbindungen des Eens mit H, B, Si, P, As, Sb, Bi, 
8, 8e, Te. Von Dr. I. Koppel. Pp. viii+559-728. 
(Leiprig : 8. Hirzel, 1988.) 20 gold marks. 


HE chemistry of such a widely used and technio- 

ally important element as iron is so extensive 
that ıt is not surprising that the editors of this well- 
known “Handbuch” have found it necessary to divide 
the comprehensive study of iron and its compounds 
into more than one book. 
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It can be seen from the title that the volume under 
Teview constitutes the second part of this monograph 
on iron and includes the combmations of this element 
with some ten non-metals and metalloids. It pos- 
seeses all the desirable features of comprehensiveneas 
and simplicity in the arrangement of the subject 
matter, which have made Abegg justly popular among 
chemists. The thoroughness with which the literature 
has been covered may be gauged from the fact that 
there are references from 1718 up to the middle of 
1987, and, what is more, they can be found without 
difficulty. 

Workers on iron will find this book invaluable 
within the scope of the title, and it should be on the 
shelves of every reference library dealing with 
chemical or metallurgical topics. It is printed in 
clear type on good paper. - 


Beiträge rur Mineralogie von Japan 
Begründet von T. Wada. Neue Folge, O. Hereus- 
gegeben von T. Ito. Pp. xii+168+9 plates. (Tokio, 
1937.) p. 

ROF. T. ITO, of the Mineralogical Institute of 

Tokyo, is continuing the excellent work begun 
by the late Prof. T. Wada by publishing the results 
of the investigation of the minerals and rocks of 
Japan and its dependencies. The present part is 
devoted to the composite sill which intrudes into the 
Tertiary formations near Kergan in north-eastern 
Korea. It is styled a sill, although the shape owing 
to the effect of the interpoamg rocks is more varied 
than is ordinarily understood by the term. The oore 
consists of a syenitic roak, above and below which is 
a compact syenite-dolerite. 

A full and careful description is given of the rocks 
and the various minerals composing or associated 
with them. The investigation moludes the study of 
X-ray powder diagrams of goethite and of certain 
pyroxenes, the diagrams being reproduced on three 
of the plates. The frontispiece takes the form of a 
plate, on which are reproduced in colour a specimen 
of goethite in natural size and of specimens of 
goethrte and aegirme as seen under the microscope. 

The text is in Japanese, but the book can be under- 
stood without a knowledge of this language, since the 
crystal forms and angular measurements are expressed 
in the customary manner and a good abstract in 
English is incorporated at the end. The alternative 
title-page is still retamed in German. 

Die Chromatographische Adsorptions-methode : 

Grundlagen, Methodik, Anwendungen. Von Prof. 
Dr. L. Zechmeister und Dr. L. v. Cholnoky. Zweite 
wesentlich erweiterte Auflage. Pp. iii+354. (Wien 
und Berlin : Julius Springer, 1988.) 19.80 gold marks. 

N twenty months this book, of which the first 

edition was reviewed in Natun at some length 
(140, 48; 1987), has gained 125 pagee—an increase 
of fifty per cent. This remarkable growth-rate 1s 
testimony not only to the importance of the subject, 
but algo to the author’s admirable exposition thereof. 
It should augur well for the success of the English 
edition now in preparation. A. L. B. 


Panes 3823, APRIL 8, 1939 


x 


NATURE 


Recent Developments in Cyclotron Technique 
By Dr. W. B. Mann, Imperial College, London 


A’ Berkeley, California, the first cyolotron to 
be built for the purpose of medical and 
biological research is nearing completion. In Great 
Britain it still remains a matter for debate as to 
whether the immediate expenditure on the con- 
struction of a medical cyclotron would be justified 
or whether it would, perhaps, be better policy to 
await the outcome of the research which has already 
been started in Berkeley. 

The underlying principles of the cyclotron have 
already been adequately described in these columns 
by Prof. J. Chadwick (NaTuRs, 142, 630; 1938). 
It will therefore be the purpose of this article to 
try to enumerate some of the developments that 
have been made during the last few months. 

Perhaps the most important of these develop- 
ments has been the completion in Berkeley of an 


investigation into the possibility of using the very 


large currents circulating within the ‘dees’ of. the, 


cyclotron for the purpose of preparing artificially 
radioactive material. In the preparation of radio- 
active substances, either for therapeutic or for 
indicator purposes, it is important to obtain large 
yields. An increase in yield may be achieved in 
two ways: by using higher intensities, or, in the 
case of proton or deuteron bombardment, by the 
use of particles of higher energy. 

In the latter case we are tacitly accepting the 
fact that the energies available are still consider- 
ably leas than the energy corresponding to the töp 
of the potential barrier of the bombarded nucleus, 
and that the yield is still rapidly increasing with 
increasing energy of the bombarding particle. 

The purpose of the new cyclotron at Berkeley 
is to increase both the current and the energy of 
the emerging beam. With this oyclotron it is 
hoped to obtain deuterons with energies corre- 
sponding to accelerations in the neighbourhood of 
fifteen million electron volta. In the meantime, 
however, every effort is being made to increase 
the yields of radioactive producte by using the 
large currents available within the ‘dees’ of the 
present cyclotron at Berkeley. 

Prof. E. O. Lawrence had suspected the existence 
of large currenta of circulating ions within the ‘dees’ 
and these suspicions were confirmed by the 
observations of R. R. Wilson, of the Radiation 
Laboratory, which were reported last August at 
the meeting at San Diego of the American Physical 
Society. It was found that in the case of deuterons, 
the ion current circulating within the ‘dece’ was of 


the order of one milliampere, the energies of the 
deuterons ranging from 6 to 9 million electron 
volts. Only some 10 per cent of the available 
current was, however, being withdrawn by the 
deflector and used in the target chamber. 

A paper published by R. R. Wilson and M. D. 
Kamen last December describes the technique 
whereby these large currents of high-energy ions 
may be utilized in the preparation of radioactive 
phosphorus and iron. Previously, as has been 
described by F. N. D. Kurie, radioactive phosphorus 
had been prepared by bombardment of red 
phosphorus in an atmosphere of helium, the 
bombardment chamber being separated from the 
vacuum chamber of the cyclotron by means of a 
thin iron window, which was itself rendered 
radioactive by the deuterons passing through it. 
Thus both radioactive phosphorus for therapeutic 
purposes and radioactive iron for indicator 
experiments were produced simultaneously. 

Wilson and Kamen have used instead iron 
phosphide for bombardment and have inserted 
this, mounted upon a water-cooled copper plate, 
between the ‘dees’, through the south window of 
the Berkeley cyclotron ; the design and disposition 
of the Berkeley cyclotron having become something 
of a prototype, no further explanation with 
regard to the point of the compass is, perhaps, 
necessary. They found that they were able to 
obtain currents of incident deuterons of 150-200 
microamperes, and at the same time the beam drawn 
by the deflector from the ‘deee’ and arriving in the 
target chamber was decreased by only 10 per cent. 
By inserting the target farther between the ‘dees’, 
incident ion currenta of more than six hundred 
microamperes were obtained. g 

Using this technique, Wilson and Kamen have 
succeeded in obtaining ten millicuries of radio- 
active phosphorus in the oourse of a day. 

A further advantage of the use of internal 
targets is derived from the fact that the ion current 
density is higher within the ‘dees’, and thus for a 
given yield it is necessary to expose a much 
smaller area of target than in the case of bombard- 
ment in the target chamber. Thus the ratio of 
radioactive to inactive phosphorus is enhanced, a 
definite advantage for therapeutic purposes where 
it may not be desirable to administer large quan- 
tities of inactive phosphorus. Wilson and Kamen 
are confident that specimens of several millicuries 


per milligram of phosphorus can easily be prepared. 
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The possibility of using neutron irradiation for 
the treatment of cancer has been one which has 
long attracted the attention of Prof. Lawrenoe, and 
two years ago, in collaboration with his brother, 
Dr. John Lawrenoe, and Mr. P. C. Aebersold, 
he published the resulta of a comparative study 
of the effects of X-rays and neutrons upon healthy 
and malignant tissue. From these it appeared 
that, for & given lethal dose with respect to normal 
healthy tissue, neutrons were quite as effective 
as X-rays in destroying malignant cells and indeed 
might even be more efficacious to the extent of 
some 20-30 per cent. These experiments were 
carried out on mice, using transplanted sarcoma 
tumours. The resulta were sufficiently encouraging 
for experiments to be planned on a clinical scale, 
and the new cyclotron was designed with this in 
view. 

Before such experiments could be carried out, 
however, it would be necessary to obtain a 
collimated beam of fast neutrons which could be 
directed upon that locality which it was desired 
to irradiate. The satisfactory solution of this 
. problem haa been reported by Aebersold and 
Prof. Gladys A. Anslow at the New York meeting 
of the American Physical Society last February. 
Essentially, the fast neutron beam was obtained by 
means of an air channel through a water tank, the 
depth of water being sufficient to reduce the 
velocities of the neutrons and also appreciably to 
absorb them. A certain intensity of unabsorbed 
alow neutrons will, however, not be detrimental, 
since the biological action of neutrons is chiefly by 
reason of the heavy ionization produced by the 
proton recoils from fast neutrons. In order to 
eliminate gamma-radiation originating in both the 
water tank and the source, Aebersold and Anslow 
surrounded their channel and covered the outside 
walls of the water tank with lead and filtered the 
beam of fast neutrons through a slab of the same 
material. With the beam so obtained clinical 
treatment has already begun in Berkeley. 

Further recent developments in cyclotron tech- 
nique include an important contribution by L. W. 
Alvarez who, very ingeniously, by modulation of 
the oyclotron beam, has been able to produce 
monochromatic beams of neutrons of thermal 
energies. ‘The method is casentially similar to 
that which has been developed independently 
by Q. E. F. Fertel, P. B. Moon, G. P. Thomson 
and 0. E. Wynn-Williams, and which was the 
subject of a recent letter in Nature (142, 829 ; 
1938). Bursts of neutrons were produced, in the 
former case by modulation of the radio-frequency 
input to the cyclotron, and in the latter by modula- 
tion of the ourrent in the ion source of a 300 kv. 
deuteron discharge tube. The resolution which has 
been obtained by Alvarez is not, however, so sharp 
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as in the experiments with the discharge tube, s 
difference which can probably be ascribed to the 
fact that, in the case of the cyclotron, instead of 
a short sharp pulse of voltage being applied to the 
plates of the oscillator, modulation was effected 
by the use of 60-oycle a.o. after half-wave rectifica- 
tion. Under these conditions Alvarez reports that 
the cyclotron beam was incident upon the target 
for 25-30 per cent of each cycle, whereas in the 
case of the experiments of Fertel, Moon, Thomson 
and Wynn-Williams, the duration of the neutron 
pulse was limited to only 10 per cent of the 
cycle. 

Alvarez has, however, quite adequately demon- 
strated the potentialities of his method, and any 
increase in resolution is probably merely a matter 
of experimental refinement if, and when, it may 
be required. 

A question which has aroused some interest, 
although it has as yet little practical significance, 
is the difficulty which will arise when the energies 
of the ions produced in the cyclotron shall be 
80 great as to cause a breakdown in the resonance 
condition, due to the relativistic increase in 
mass of the ions at velocities comparable with 
that of light. A deuteron having an energy of 
fifteen million electron volta or an alpha-particle 
having twice that energy will be travelling with 
velocities of a little more than a tenth of the 
velocity of light. The consequent increase in mass 
of about one per cent, due to relativity, will cause 
an increase in the time taken for a particle to 
describe the semi-circular path within the ‘dees’. It 
will therefore tend to lag behind the electric field 
and will be lost from the beam. 

By effecting a suitable increase in the magnetio 
field at large radii, the path of the ion can be 
decreased to such an extent that it will arrive in 
phase with the electric field, but such a magnetic 
field .would necessarily have a defocusing effect 
upon the beam. In a recent paper, L. H. Thomas 
has suggested that the magnetic field should be 
made, not only to increase with radius, but also 
to vary periodically along the path of the ion. 
This latter variation in the magnetic field intro- 
duces a further focusing effect whioh will partially 
counteract the defocusing effect due to the increase 
of magnetic field at large radii, necessary to com- 
pensate for the relativistic increase in mass of the 
ions. Thomas shows that by this expedient it 
will be possible to attain to energies where the 
relativity effect is already appreciable. 

In deciding between the relative merits of radium, 
X-rays and a cyclotron for medical purposes, there 
is a natural tendency to count the cost and to 
calculate possible yields of radioactive materials 
in terms of interest on capital expended. Already 
sources of radioactive sodium have been prepared 
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in Berkeley with a strength of several hundred 
milliouries using the ordinary technique of bom- 

ent with deutrons in the target chamber ; 
radioactive sodium, in the process of decaying to 
magnesium in the ground state, emits s gamma-ray 


of such energy as may dispose of the need for radium — 


for some purposes. This, with the resulta of the 
investigations into the yields using internal targets, 
and the possibilities of neutron irradiation of 
malignant tissue, should be an added stimulus to 
those who are in favour of the immediate ocon- 
struction of a cyclotron for medical purposes in 
Great Britain, believing that active research alone, 
with the most recent techniques available, is the 
necessary preliminary to any further progress in 
the treatment of cancer. 

There are now some twenty-six oyolotrons, 
either operating or under construction, in various 
parts of the world. At Berkeley there are two 
cyclotrons, one belonging to each of these two 
categories. In addition, cyclotrons are running, or 
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have been running, at the following places: Ann 
Arbor, Michigan ; Cambridge ; ; Copenhagen; 


ton; New York (Columbia); Rochester, New 
York ; Swarthmore, Pennsylvania (The Bartol 
Foundation of the Franklin Institute) ; Tokyo ; 
Urbana, Ilinois. 

Cyolotrons are also under construction at 
Birmingham ; Bloomington, Indiana ; Cambridge, 
Massachusets (Harvard University and Massa- 
chuseta Institute of Technology); Chicago ; 
Columbus, Ohio; Lafayette, Indisna (Purdue) ; 


Liverpool; Montreal (MoGill); New Haven, 
Connecticut (Yale); Paris; Seattle, Washington ; 
Stockholm. 


The conclusion of this article on the cyclotron 
would, indeed, be inappropriate without a tribute 
to Prof. Ernest Lawrence, through whose imagina- 
tion and experimental skill this valuable tool has 
been placed in the hands of the experimental 
physicist. 


North Rona: a North Atlantic Island * 
By Dr. F. Fraser Darling 


AN has such little interest in Rona that this 
island of less than half a mile has 
disappeared from many maps of Scotland. It lies 
about forty-five miles north-east of the Butt of 
Lewis and north-west of Cape Wrath. The island 
is completely rockbound, the oliffs varying from 
a few feet to 355 feet in height. The continual 
Atlantic swell makes landing difficult and often 
impossible. 

Rona is a northern outpost of the Hebridean 
hornblende gneiss intersected by several veins of 
pegmatite. Botanically, the island is distinct from 
the Hebrides. The northern end of Lewis is a vast 
peat bog which grows a characteristic herbage 
complex dominated by heather (Caluna). But 
there is no peat on Rona. The rook is oovered with 
a thin layer of soil held together with a good turf 
of Yorkshire fog (Holcus), bents (Agrostis), sheepe’ 
fescue (Festuca). Sedgea (Carex) are rare on Rona, 
occurring only to the west of the ancient village 
site, where the turf has been cut for fuel hundreds 
of years ago. There are no permanent pools of 
freah water on Rona. A well for seepage has been 
chiselled in the solid rock at the edge of the oliff 
in Poll Heallair on the south side of the island 
and it holds about ten gallons. 


* Bubstance of a Friday evening discourse delivered at the Royal 
Instatufson on January 20. 


The drier rocky places are covered with a wealth 
of sea pink (Statice) and buckshorn plantain 
(Plantago) ; the cliff edges, heavily manured by 
the summer population of birds, grow luxuriant 
sprays of scurvy grass (Cochlearia), some sheep 
sorrel (Rumex) and mayweed (Matricaria). The 

area with its lazy beds grows wild white 
clover (Trifolium) on the dry banks of oon- 
served soil, and in the immediate vicinity of the 
ancient dwellings, silverweed (Potentilla) almost 
crowds out everything else. There is no bracken, 
fern or spleenwort, and few of those flowers 
which make the northern lands gay in May and 
June. 

The whole of Rona is washed by salt spray in 
winter gales, but the northern peninsula of Fianuis 
is often impassable under a continuous driven cloud. 
Only plants with a high tolerance of salt can grow 
there—annual pos grass (Poa), sea pink, sea milk- 
wort (Glaur) and chickweed (Cerastium). 

So far as we know, 8t. Ronan was the first 
human inhabitant of Rona, in the eighth century 
A.D. He moved to Rona from Eoropaidh at the 
north end of Lewis and adopted the name of the 
island as his own. Thus we gather that Rona, 
ron-y, has been the island of seals for a very long 
period. The cell of St. Ronan still remains in a 
fair state’ of preservation, and I have done some 
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excavation and slight restoration (Fig. 1). The 
east and west walls of the cell inside are almost 
perpendicular, but the longer north and south walls 
slope inwards rapidly, and at a height of more than 
11 ft. are 18 in. apart. Rectangular slabs of gneiss 
are placed acroes the top to finish the roof. The 
length and breadth of the cell at floor-level are 
11 ft. 6 in. and 8 ft. Earth and stones were banked 
high round the outaide of the north, east and south 
walls so that the building was practically under- 
ground. 

The outside weet wall became the east inside 
wall of a chapel which was built some time after 
Ronan’s cell. This building, also in dry-stone but 
of poorer workmanship, is 14 ft. 8 in. by 8 ft. 3 in. 
and forms in effect a nave to the oell as chancel, 
though it is doubtful whether the two buildings 
were used conjointly as such. A block of masonry 
was laid bare on each side of the doorway into the 
cell and at the foot of these piers, which were taken 
to be the supports for the wooden altar in the 
later chapel (described by Martin Martin in 1703), 
a rough paving was found leading into the oell. 
The paving of the oell has been completely cleared 
at the eastern end, revealing an altar of well- 
built masonry 2 ft. 6 in. high, 3 ft. broad and 
2 ft. 3 in. deep. A polished stone, rather smaller 
than a man’s fist, was found at the foot of this 
altar and it appears to be of the same rock as 
Iona green marble, a rock entirely foreign to North 
Rona. 

The first written mention of Rona and ita people 
was made in 1549 by Sir Donald Monro, High 
Dean of the Isles, and later we read from Martin 
Martin of the life of the five families: “They 
covet no wealth, being fully content and satisfled 
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with food and raiment ; though 
at the same time they are very . 
precise in the matter of pro- 
perty among themselves ; ; 
they take their surnames from 
the colour of the sky, rain-bow 
and olouds”. A plague of rata 
came ashore from a wrecked 
ship between 1680 and 1690 
and ate up the whole sustenance 
of the people, who then starved 
to death. The half-under- 
ground dwellings remain and it 
is evident they were entered by 
low and devious passages which 
would baffle the wind, which is 
an all-important factor in life 
on Rona. Several quern stones 
were found about these dwell- 
ings and two fragments of 
stone vessels. 

Rona is an important sea- 
bird station. The guillemot population is approxi- 
mately 12,500 pairs; kittiwakes are equally 
numerous and the puffins are countless. There 





BEDLED GUILLHMOT WITH PLAIN MATE. 


13-2 per cent of common galeimots on North Rona 
are brii 
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are about 750 pairs of razorbills and 600 pairs 
of fulmar petrels. A population of at least 
500 pairs of great black-backed gulls is pre- 
datory on the puffins. Storm petrels are numerous, 
and Rona is one of the three British breeding 
stations of Leach’s fork-tailed petrels. Arctic 


terns and black guillemots also breed on the . 


island. There is a resident flock of 300-400 
starlings. Many interesting migrants visit Rona 
on their spring and autumn passage—flocks of 
white wagtails, of waders such as knots, sander- 
lings, dunlins and redshanks. Turnstones may be 
resident. There are such occasional visitors as the 
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corn is now largely fed to the cattle in the 
straw. 

The annual association of the seals with the 
land for reproductive purposes is their time of 
greatest danger, and the social system of the 
animals has become finely adapted for lessening 
this danger of the ses’s edge. The seals are migrat- 
ing to the island throughout August, but on arrival 
they do not come farther ashore than outlying 
skerries and ledges at the foot of the cliffs. Be- 
haviour alters early in September, when mature 
bulls come on to the main mas% of the island, 
as far as 300 yards inland, and lie quiet and alone 





ATLANTIO GREY SEALS ON A LEDGE AT THE ADGE OF THE SURF. = 


green sandpiper, spotted redshank, short-eared 
owl, buzzard, hen harrier, woodoock and great 
snipe. Although the island has a good turf, neither 
grey lag nor barnacle geese winter there. 

North Rona is the headquarters of the Atlantio 
grey seal, Halichoerus gryphus (Fig. 3). Protection 
by law has helped the species to recover from the 
low numbers brought about by the careleæ hunting 
in the nmeteenth century. There is also the fact 
that the advent of rubber for sea boots and 
paraffin for light have made it unnecessary for 
the Hebridean to use sealakin and blubber. 
Crofters’ cattle are now better fed, and no 
longer receive seal oil in the winter since threshing 
of the peoples’ own oats has declined and the 


by small pools of brackish water. Bulls in adjacent 
territories make no attempt to impinge on each 
other’s ground, but throughout the breeding season 
there is a traffic of bulls coming up from a neutral 
reservoir at the sea’s edge, and these challenge 
the bulls in possession. The winner stays and the 
loser returns to the neutral ground, where all 
challenging behaviour is laid aside. 

Cows come ashore about a week later than the 
bulls and, by the cows’ freedom to move where 
they will, it appears that the territories of the 
bulls are most decidedly entities of space and not 
of numbers of cows within that space. The matings 
take place 11-14 days after the birth of the calves, 
80 the bulls have been ashore then at least three 
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weeks without any cows having been in season. 
The maiden cows and a few old cows without 
calves collect on the surf-ringed skerry of Loba 
Sgeir and mate there with young bulls. It was 
exceptionally interesting to observe that all these 
animals lay cheek by jowl without any apparent 
expression of territorial behaviour. The young 
stock does not come inland. 

After the breeding season a large proportion of 
the adult stock gathered on Loba Sgeir and lay 
quiet there until they had moulted their coats. 
They leave Rona then to feed about the Hebridean 
coasts until the next season. 

The Atlantic grey seal calf is thin when born 
but puts on fat at a very rapid rate. Ita fluffy 
white coat ‘begins to be ahed at a fortnight old 
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and it is then that lactation in the cow rapidly 
declines and maternal care ceases. The calves 
face starvation until they reach the sea, and 
from a cliff-bound island that journey is a perilous 
one. 

The occupation of the northern peninsula of 
Rona by the seals affects the vegetative complex 
and creates a favourable environment for Chiro- 
nomid larve. Thus the island is a fruitful port of 
call for migrant birds and a place of immense 
consequence to many others. In any attempt to 
conserve our country’s wild life we should not 
forget the little islands, for they have a value as 
sanctuaries far beyond that which their size would 
indicate. Rons, where man has failed to survive, 
is one of the great cities of this earth. 


Scientific Approach to Milk Policy 


ANY members of the British Association for 
the Advancement of Science have been 
feeling during the past three or four years that 
more efficient machinery should be devised by the 
Association for the consideration of the effects on 
society of scientific developments and discoveries, 
and for the application of scientific methods to 
social ends. At the Cambridge meeting of the 
Association in August last, it was decided to 
constitute a new Division of the Association to be 
concerned with social and international relations of 
scienoe, and Sir Richard Gregory was elected the 
first chairman. It was later decided that the 
Division should hold meetings, at times inter- 
mediate between those of the normal annual 
meetings of the Association, at different centres in 
Great Britain and elsewhere. 

The Nutrition Sub-Committee of the new 
Division has been the first to get off the mark, and, 
at the University of Reading on March 28, held a 
one-day conference on milk, in its nutritional and 
allied aspects. It is a commonplace that the 
handling of the milk question is the most awkward 
problem in any long-range policy concerned with 
improvement either in general health or in agri- 
culture, and the boldness of the young Division 
in firmly grasping this important domestic nettle 
at ite first meeting is a good augury for its future 
activities. In view of the trying weather, the 
attendance (about 180 were present at the main 
session) cannot be regarded as other than 
satisfactory. 

The day began with a visit of the more weather- 
resistant members to the National Institute for 
Research in Dairying at Shinfield near Reading. 


Here the party was shown, by the Direotor and 
staff, experimental work on various ad hoc dairy 
industry questions, and also on some of the more 
fundamental problems of dairy science. Amongst 
the investigations described were those on the 
protein requirements of dairy cattle, on new 
methods for the pasteurization of milk, on the effect 
of various types of commercial processing on the 
nutritive value of milk, on the causes of low 
compositional quality in milk, and on the hormonal 
control of lactation. The new chemical and 
physiological laboratories now rapidly approaching 
completion, and the completely rebuilt dairy 
machinery testing centre were inspected, and the 
memorial library and the recently founded Imperial 
Bureau of Dairy Scienoe visited. 

After lunching at the University, members met 
for the afternoon session in the Great Hall, where 
the Vice-Chancellor (Sir Franklin Sibly) welcomed 
the Association on behalf of the University. The 
ohair was taken by Sir Richard Gregory, who 
introduced the three principal speakers, Dr. 
Harriette Chick, Prof. J. C. Drummond and Dr. 
A. W. Soott. The papers given by these three 
dove-tailed so closely into one another that it is 
more convenient in this brief report to deal with 
them together. 

The factual basis for the emphasis which has 
been. laid on the importanoe of milk in the national 


` dietary was re-desoribed, and the food value of 


milk products, for example skim milk, was discussed. 
Despite its food value, milk is rather an awkward 
material to handle and distribute, and a potentially 
dangerous material for the consumer if it is not 
properly produced and processed. Whilst Great 
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Britain lingers rather far behind several other 
countries (such as Sweden, Switzerland, Norway, 
the United States), in liquid milk consumption per 
head, yet when dairy products such as butter, 
cheese, cream, dried milk, eto., are taken into 
account at their liquid milk equivalent, our 
consumption of liquid milk plus milk products 
pute us in a high position on the list, the consump- 
tion having increased from 322 kgm. per head per 
vear in 1926-29, and 403 kgm. in 1930-31, to 
548 kgm. in 1934. The dietetic value of milk is 
practically unaltered by properly controlled oom- 
mercial pasteurization, and little affected even by 
sterilization and drying. This recent conclusion 
is the result of carefully controlled feeding and 
other experiments carried out at the National 
Institute for Research in Dairying and at the 
Rowett Institute, and also in elementary schools 
in England during the past four years, under the 
auspices of the Milk Nutrition Committee (chair- 
man, Lord Astor). These findings and those 
obtained by other responsible investigators have 
finally disposed of the fallacy that oommercial 
methods of pasteurization seriously damage the 
food value of milk. Kon has shown that one of 
the most labile constituents of milk, vitamin C, 
is, in milk, actually more sensitive to light than to 
heat, though milk is, in any event, a poor source 
of this vitamin. In view of the potential danger 
of drinking raw milk, exemplified from the health 
records of past years, which show how much 
ill-health is directly traceable to an infected milk 
supply, it was stated that no good scientific 
reason exists why the pasteurization of all milk for 
liquid consumption should not now be enforced. 
The implications of such s policy were dealt with 
in some detail. A very large proportion of the milk 
supply of Great Britain is already heat-treated, 
but frequently inefficiently heat-treated, so that 
disease organisms are not completely destroyed, 
though the keeping quality of the milk may be 
improved. One of the advantages of compulsory 
pasteurization would be that supervision of 
oommercial heat-treatment could be made much 
more efficient than at present, particularly now 
that the phosphatase test is available. Objections 
to compulsory pasteurization on the grounds that 
it would lessen the stimulus to the eradication of 
disease in dairy herds, or that it would cause 
farmers to relax their efforts towards olean milk 
production, or that it would put the whole industry 
in the hands of the large distributing combines, 
were stated to be without foundation. With refer- 
ence to this last objection the control of the industry 
is now, in faot, in the hands of the largest possible 
combines—the producers’ marketing boards. 
Following the principal speakers, there was a 
short discussion. One of the most important 
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points in favour of compulsory pasteurization was 
made during the discussion—namely, that it would 
actually help the producer by increasing public 
confidence, and the confidence of medical men 
(who in matters of nutrition are frequently the 
mentors of the public) in the safety of the milk 
supply. A rather loosely worded resolution was 
passed by the divisional meeting, for consideration 
by the Council of the British Association, recom- 
mending that pasteurization of all milk to be sold 
in their areas should be enforced by all authoritisa 
dealing with a population of 20,000 or above. 

It would perhaps be an exaggeration to say 
that this resolution is battering at an open door. 
It is no secret that the big producers’ organizations 
in Great Britain are not opposed to compulsory 
pasteurization at least as applied to the large 
municipal areas, with a stipulation that a supply 
of raw tuberoulin-tested milk should be available 
for those individuals who really prefer raw milk. 
The Government too, in 1938, accepted the principle 
of compulsory pasteurization and had incorporated 
it, with certain safeguards, in the very compre- 
hensive and well-thought-out Milk Industry Bill, 
which was withdrawn a few months ago. That 
the withdrawal was on acoount of the compulsory 
pasteurization clauses seems highly unlikely. 

Quite apart from new legislation, however, a 
suggestion, admittedly not novel, was made 
informally after the meeting which, if put into 

on, might greatly ameliorate the risk, from the 
consumer’s point of view, of milk-borne disease. 
Heavy penalties could presumably be exacted at 
common law from any retailer who had sold milk 
which could be proved to have caused disease in 
the consumer; if this were done in one or two 
cases, it is not unreasonable to suppose that raw 
milk distributors themselves would feel disinclined 
to continue to risk not merely the consumer’s 
health, but also their own reputation, trade and 
pocket, by selling unsafe milk in the future. 

During the evening session, the chair was taken 
by Sir Daniel Hall, and two papers, one by Mr. 
James Mackintosh on milk production, and the 
other by Mr. John Cripps on milk distribution and 
costs were given. The main problem of increased 
production in Great Britain to meet a steadily 
increasing demand for liquid milk was stated to 
be, at least in the early stages of this demand, 
that of increasing the winter supply, which in 
November, December, and January is at present 
very close to the minimum required to cover the 
needs of the liquid trade. 

It would be possible to even out supplies during 
the year by arranging for more cows to calve in 
autumn. Again, far better yields per cow than 
those obtained at present are possible in many 
herds by making use of knowledge already available 


, 
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on feeding and management, and on methods of 
breeding. In urban distribution, it was pointed 
out that the consumer is suffering under a surfeit 
of retailers, many of whom could be dispensed with, 
and of ‘services’ many of which are quite superfluous 
with properly processed milk. If surplus retailers 
and these costly but unnecessary services could be 

with, consumer prices could be reduced. 
But without monopoly in some form or snother, 
it is not easy to see how a stable scheme for 
effective and minimum-oost distribution could be 
brought about. It was suggested that, instead 
of further verbal discussion of hypothetical 
alternatives, some experiments on different types 
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of monopoly control, for example, municipal, 
co-operative, publio utility, private firm, ought to 
be tried out under careful supervision in limited 
areas. But this type of experiment cannot take 
place without legislation. f 
From the events of this most interesting day, 
one point emerges very clearly. This Division of 
the British Association by ita very nature cannot 
proceed far without becoming involved, and 
involved very deeply, in politicos and in active 
social planning. While this is well understood by the 
officers of the Division, it seamed to be somewhat 
of a revelation to several of those others who 


attended the Reading meeting. 


. 


Obituary Notices 


Miss Dorothea F. M. Pertz 


ORA PERTZ, who died on March 6, a few days 

before reaching her eightieth birthday, was born 
in 1859 into a cosmopolitan, intellectual milieu, for 
which it would be difficult to-day to find a parallel. 
Her father was Dr. Q. H. Pertz, a scholar of world- 
wide repute, and Royal Librarian in Berlin. His 
first wife was a brilliant Englishwoman, who counted 
Sismondi and Lafayette among her friends. His second 
wife, Dora’s mother, also an Englishwoman, was one 
of a remarkable group of sisters, the six daughters of 
Leonard Horner, a prominent eerily member of the 
Geological Society, and twice its president. He was 
evidently a man of unusual breadth of view, for 
though he was born at so remote a date as 1785, he 
was sufficiently open-minded to commend Darwin’s 
speculations in his last addrees to the Geological 
Society in 1861. Horner’s eldest daughter was 
married to Sir Charles Lyell, and his second daughter 
to Sir Charles J. F. Bunbury, a botanist, who, under 
Lyell's influence, turned his attention to fossil 
plants. 

Among the Horners, scientific enthusiasm was by 
no means confined to the men. Dora Pertz’s grand- 
mother helped her husband with his rock collections, 
and when the meetings of the Geological Society were 


-first thrown open to women visitors, Dora’s aunta, 


Lady Lyell and her sisters, were constant in their 
attendance, though otherwise few women cared to 
avail themeelves of this privilege. Katharine Horner, 
who married Lyell’s brother, and eventually became 
the biographer of her-father and her brothers-in-law, 
was a botanist. She published in 1870 “A Geo- 
graphical Handbook of Ferns’”—a highly technical 
catalogue dealing with the distribution of this group. 
Of Bir Charles Lyell, in his Harley Street period, 
Dora had certain childish recollections, especially of 


~ oocasions when he would call a hansom cab and 


carry off his two small nieces for rapturous visita to 
the Zoo. Love of animals was throughout Dora’s 
life a ruling passion, and her youthful memory of 


visiting the Darwins at Down, centred in the joy of 
being allowed to caress thé nose of the horse on 
which Charles Darwin was riding, in his cloak and 
broad-brimmed hat. 

When her father died, Dora Perts went with her 
mother and sister to live in Florence, but, after some 
years m Italy, the family urge towards science 
brought her to England in 1882, in order to enter 
Newnham College. Having taken honours in the 
Natural Sciences Tripo, ‘she continued to work at 
Cambridge, doing research in plant physiology under 
the direction of Francis Darwin, who was then a 
member of the staff of the Botany School. Dora 
Pertx co-operated in much of his work, and also 
produced several independent papers. The best 
known of their joint memoirs is probably that “On 
the Artificial Production of Rhythm m Plants”, 
published in the Annals of Botany of 1892. She also 
did some genetical work in the days when that study 
was just beginning at Cambridge, and collaborated 
with William. Bateson in a paper on inheritance in 
Veronica. 

After Sir Franois Darwin’s retirement, Doda Bares 
continued for a time to make observations ; but she 
came to recognize that the plant physiology of the 
twentieth century was developing on lines widely 
divergent from those on which she had been educated, 
and that it demanded a grasp of mathematics, 
physica, and chemistry, which she did not possess. 
With characteristic clear-sightedness as to her own 
limitations, she desisted from attempting to do 
research for which her equipment was inadequate, 
and she sought for some other means through which 
she could be of use to botany. Fortunately, Dr. 
F. F. Blackman was able to enlist her services in 
cataloguing pamphlets, and in making an elaborate 
fides Of this papers of lair phriacal miert in 
the numerous early volumes of the Biochemische 
Zeitschrift and the Zeitschrift der physiologischen 
Ohemsie. Khe completed the index up to the year 
1985; the magnitude of the task may be judged 
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from the fact that ın the Biochemische Zeitschrift 
alone ahe had to deal with 268 volumes. A letter of 
appreciation of this work from the members of the 
staff of the Sub-Department of Plant Physiology 
gave her special pleasure in her last illness. Con- 
currently with the work on the index, she found 
scope for her considerable powers of draughtaman- 
ship in making all the illustrations for a long series 
of papers on floral anatomy published by her friend 
Miss E. R. Saunders, between the years 1923 and 1936. 
Over a very long period—indeed until the failure 
of her health brought all activities to a cloae—Dora 
Pertz was content to give her tme with complete 
steadiness and regularity to mdexing and drawing, 
though these somewhat mechanical occupations 
could not, in the nature of things, have for her the 
compelling charm of her own chosen work. In her 
absence of personal ambition, and the disinterested- 
neas of her desire to be serviceable to botany, Dora 
Pertz waa true to the family tradition handed on to 
her by Horner, Lyell and Bunbury; she was one 
‘with them in pursuing science simply for the love of 
it, and in being—in the basic sense of that much 
mishandled word—an amateur. AGNAS ARBER. 


Dr. Moses Gaster 


WE regret to record the death of Dr. Moses Gaster, 
the distmguiahed Jewish scholar, historian, and folk- 
lorist, formerly Chief Rabbi, which took place 
suddenly on March 5 at the age of eighty-two years. 

Moses Gaster was born in Bucharest on September 
16, 1856. He was the son of the Chevalier A. E. 
Gaster, and a member of a family which for long had 
been settled in Rumania. He graduated at the 
University of Bucharest and received the degree of 
Ph.D. from the University of Leipzig and the rab- 
binical diploma from the Jewish Rabbinical Seminary 
at Breslau. On his return to Bucharest in 1880, 
after a period of literary activity, he became lecturer 
on Rumanian language and literature at the Univer- 
sity of Bucharest and inspector-general of schoolg, 
holding in addition other public offices; but his 
activities in connexion with the settlement of Jews 
in Palestine led to his inclusion among the Jews 
expelled from Rumania at this time at the mstance 
of Russia. Dr. Gaster then settled in England, where 
his work as Ilchester lecturer in Greco-Slavanio 
languages in the University of Oxford rapidly 
secured him a place in the front ranks of scholarship. 

Dr. Gaster was the author of a large number of 
works on Jewish historical subjects, as well as in 
the more advanced Hebrew and Rabbinical studies. 
As a folklorist he mevitably came to be regarded as 
the first authority in Great Britain on the folk-lore 
of Rumania; but his mterest in folk-lore studies was 
by no means confined to either his country of origin 
or to his special field of Jewish scholarship. His wise 
counsel and ready ability in suggestion were ever at 
the service of his fellow workers. Among his publics- 
tions may be mentioned as of special interest to 
students of folk-lore and comparative religion 
“Rumanian Bird and Beast Stories’’, “Studies and 
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Texts in Folklore, Magio, Medieval Romance, 
Hebrew Apocrypha, and Samaritan Archmology”’, 
“The Samaritans”, embodying the Schweich Lectures 
of 1925, and “The Sword of Moses” an early Jewish 
magical work which had been lost for a thousand 
years until discovered and published by him. 

On the cancellation of his order of expulsion Dr 
Gaster paid several visita to Rumania and for a 
report on the English educational system, published 
as a Rumanian State paper, and other services he 
received the Rumanian Order of Merit of the First 
Clase. 


Dr. Antoine Béclére 


Dr. ANTONE Louw Gustave Bzcukre, the 
pioneer of medical radiology in France, died at the 
age of eighty-two years on February 24 in Paris, where 
he was born on March 17, 1856, the son of a general 
practitioner, and received his medical education. 

Béclére qualified in 1882 with a thesis on the 
contagion of measles and at first took a keen interest 
in other infectious diseases, especially smallpox—for 
which in collaboration with Chambon and Ménard 
he introduced treatment by convalescent serum— 
vaccinia and syphilis. Shortly after the discovery of 
X-rays in 1895 he became engrossed in the study of 
radiodiagnosis and radiotherapy, and at his own 
expense fitted up a radiological laboratory at the 
Hôpital Tenon in 1898 and started a course of free 
instruction in medical radiology which he resumed 
in 1899 after his transfer to the Hôpital Saint Antoine 
and continued until his retirement in 1921. 

During the Great War, Béclére was director of o 
radiological centre at the Val de Grdce military 
hospital. In addition to numerous communications 
to medical societies and journals, he was the author 
of works on “Rontgen Rays in the Diagnosis of 
Tuberculosis” (1899), ‘“Rdntgen Rays in the Diagnosis 
of Non-Tuberculous Diseases of the Chest’’, several 
articles in the treatise of medical radiology edited by 
Prof. Bouchard (1904), and ‘“‘Roéntgen Rays in the 
Diagnosis of Internal Diseases’’ (1904). 

Besides being Commander of the Legion of Honour, 
Béolére received many well-merited distinctions. In 
1928 he was elected president of the Académie de 
Médécine, of which he had been made a member in 
1808. He was also one of the first members of the 
recently resuscitated Académie de Chirurgie. In 
1931 he was president of the third International 
Congress of Radiology held in Paris, and the same 
year he was elected an honorary fellow of the Royal 
Somety of Medicine. On attaining his eightieth 
birthday in 1936 his pupils, colleagues and friends 
dedicated to him a jubilee volume im which his con- 
tributions not only to radiology but also to pædiatriœ, 
experimental medicine, neurology, endocrinology, 
diseases of the chest, diseases of the abdomen and 
gynecology formed the subjects of appreciation by 
well-known specialists. The journal Strahlentherapie 
also devoted a Festschrift to him on the same occasion. 
During the last years of his life, he resumed his 
study of vaccinia and syphilis. - 

J. D. ROLLESTON. 


News 

National Service Committee for Scientific Research 
Tum Central Register Advisory Council of the 
Ministry of Labour has appointed the following 
Committee for Scientific Research : A. V. Hill (chair- 
man); 0. G. Darwin (mathematics); E. V. Appleton 
(physics) ; J. C. Philip (chemistry); R. V. Southwell 
(engineering sciences) ; E. B. Bailey (geology); V. H. 
Blackman (botany); D. M. 8. Watson (zoology); 
A. V. Hill (physiology); W. W. C. Topley (patho- 
logy); F. O. Bartlett (psychology); Director of 
Boientiflo Research, Admiralty ; Director of Sciantitfo 
Research, War Office ; Director of Scientific Research, 
Air Ministry ; Department of Scientific and Industrial 
Rescarch ; Medical Research Council; Agricultural 
Research Council. Ten sub-committees for the oon- 
sideration of the several subjects have been co-opted. 


Broadcasting by Telephone 

Tra Postmaster-General announced in the House 
of Commons on March 30, that the Post Office is to 
proceed immediately with the introduction of a 
system of distributing broadcasting programmes over 
the line telephone network. This service will be 
additional to that of the existing relay companies, 
the licences of which will also be extended for a 
further period of ten years to December ‘81, 1049. 
The new telephone broadcasting service will be 
operated on the so-called ‘wired wireless’ or carrier- 
current system, which is already in use tosome extent 
` in Great Britain and other countries for ordinary line 
telephony ; a radio frequency carrier current, with the 
appropriste modulation, will be trans- 
mitted over the telephone lines, and a complete 
wireless receiving set will be used at the sub- 
goriber’s end of the line. Three or four alternative 
broadcast programmes will be provided, the selection 
to be carried out by adjusting the receiver, and it 
will be poasible to use the telephone simultaneously 
with the reception of a broadcast programme. The 
new service will be restricted at first to telephone 
subscribers, and the question of its extension to non- 
subscribers will be deferred pending experience of its 
working. From the point of view of national defence, 
the new service will have the advantage over the 
existing broadcasting system of reduced liability to 
interruption or interference; it is not intended, 
however, that any restriction shall be placed upon 
the wireleas broadcasting programme service at the 
present time. The existing relay companies transmit 
merely the audio frequency currents over a special 
line network to loud-speakers on the subscribers’ 
premises, and the service is usually limited to a 
choice between two programmes provided from the 
relay exchange. The new licences issued to these 
companies will require that theee exchanges shall be 
connected to a B.B.C. station by wire, and that in 
time of emergency they shall tranamit any special 
announcements ordered by the local ARP. or 


NATURE 


APRIL 8, 1939, Vor. 143 


and Views 


HLM. Aircraft-Carrier Ark Royal 

Tum annual session of the Institution of Naval 
Architecte, was held in the Royal Society of Arta 
during March 29-81. Lord Stonehaven, the president 
of the Institution, reviewed the eventa of the last 
year in his opening address. - Sir Stanley Goodall, 
Director of Naval Construction for the Admiralty, 
then read an interesting peper describing H.M.8. 
Ark Royal, the first ship to be designed exclusively 
as an aircraft oarrier. As it is not the function of 
this type of ship to fight a gun duel, ita armament 
consists mainly of aeroplanes. The ship carries a 
few guns capable of both high angle and low angle 
fire. She has a heavily armoured deck, side-armour 
adequate against medium guns, and improved under- 
water protection. 108,000 horse-power on three 
shafts gave her a speed in trials of 31} knota and. 
special attentidn bad been given to rapid manoeuvring. 
The auxiliary machinery x both electric and 
hydraulic. Special aircraft fittings include two 
catapulta at the fore end of the flying deck, arresting 
wires at the after end for aircraft landmg on it, 
hydraulically operated wind screens which fold down 
flat when necessary and three two-story lifte which 
take aircraft with their wings folded. Electric 
welding was used extensively in her construction, 
and this lessened her weight by 500 tons. In the 
discussion which followed the paper Sir George 
Preece, engineer-in-chief to the Navy, said that 
owing to the necessity for rapid manosuvring it was 
found necessary to have two engineers of the watch,. 
one for general control and one for direct supervision. 
The large rudder immediately abaft the centre 
propeller was invaluable when turning at rest. In 
the last cruise, 1,400 aircraft landings on deck had 
been made without a scratch. ‘Landing on’ had 
proved safer than driving a car on an English road. 


Emergency Medical Arrangements for War-Time 
PREPARATIONS for dealing with casualties in the 
event of war are now well advanced. The Ministry 
of Health has issued circulars to local and other 
authorities under the Air-Raid Precautions Act, 
1937, indicating the organization of emergency 
ambulance services, and of first-aid posts (Circulars 
1787 and 1789. H.M. Stationery Office. 2d. and 8d. 
net, respectively). An emergency Hospitals Scheme 
for London has also been prepared. This scheme is 
based on the affiliation of certain casualty hospitals 
in the more vulnerable areas to others m outer areas. 
In London this affiliation is arranged in ten sectors 
radiating from the centre. Each of these sectors 
contains voluntary and municipal hospitals of widely 
differing types, including the great teaching hospitals, 
local authority institutions, mentel hospitals, special- 
ized hospitals, cottage hospitals, and others. It is 
proposed that the casualty hospitals near the coentre 
of each sector should be used so far as possible for 
immediate treatment only, and that the injured 
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should be transferred at the earliest opportunity from 
the centre to affiliated casualty base hospitals in the 
outer areas. 
The Palzontographical Society 

At the annual meeting of the Palsontographical 
Society held in the rooms of the Geological Society 
on March 81, the Council reported that the Society’s 
ninety-first annual volume had been issued during 
the past year. This volume-contains the first part 
of a new monograph on the Oarboniferous Rugose 
Corals of Scotland by Dr. Dorothy Hill. Largely 
based on the extensive and oft-quoted material 
studied by James Thomson and afterwards dis- 
organized by the-fire in the Kilmarnock Museum in 
1909, this monograph introduces considerable simpli- 
fication in systematic nomenclature. Further instal- 
mente of the monographs on Cambrian trilobites by 
Mr. P. Lake and on oorallian ammonites by Dr. 
W. J. Arckell are also included in this volume. The 
work of the Society in publishing illustrations and 
descriptions of fossils collected in Great Britain has 
been materially assisted by an allotment of £100, 
from the Government Publication Grant administered 
by the Royal Society, towards the issue of the mono- 
graph on ocorallian ammonites. ` Other donations 
mentioned in the report include sums of money 
received from the Colston Research Fund of the 
University of Bristol and from Mise Mary 8. Johnston. 
Monographs which are also in progress include 
Pleistocene Mammalia (Prof. 8. H. Reynolds), 
Cretaceous Belemnites (Prof. H. H. Swinnerton, 
Gault Ammonoidea (Dr. L. F. Spath), Great Oolite 
Brachiopoda (Dr. Helen Muir-Wood), ` Dendroid 
Graptolites (Dr. O. M. B. Bulman) and Palæozoio 
Asterozoa (Dr. W. K. Spencer). The following officers 
were elected for the ensuing year: President, Sir A. 
Smith Woodward ; Treasurer, W. E. F. Macmillan ; 
Secretary, Dr. C. J. Stubblefield. 


Mayan Chronology: New Evidence ' 

A JOINT expedition of the Smithsonian Institution, 
WwW and the National Geographic Society, 
which is engaged in the excavation of a site at Tres 
Zapotes, in the tate of Vera Cruz, southern Mexico 
(according to a communication issued by Science 
Service, Washington), has discovered a date monu- 
ment which, it is anticipated, will settle a mush- 
debated question of the authentic age of the reputedly 
earliest known dated Mayan object, and at the same 
time determine how and when the ancient Maya first 
spread over Central America. The site at Tres 
Zapotes, it is to be noted, is at least one hundred 
miles weet of what had hitherto been believed to be 
the Mayan zone. Reports of the early resulta of 
excavation indicate that the site at Tres Zapotes is 
early; but the dating of the recently discovered 
monument is in the so-called ‘short’ style, which has 
generally been regarded as a late mvention. Apart 
from its intrinsic interest, the question whether this 
style of dating was or was not m use im the early 
period of Mayan civilixation is of importance in its 
bearing on the age of the famous jade statuette of a 
priest now in the National Museum, Washington. 
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This statuette beara a dating equivalent, on the 
Spinden correlation, to May 16, 98 B.o., and if this 
be taken at its face value, the statuette is the oldest 
known dated Mayan object. The date, however, is 
written according to the ‘short’ system, and question, 
therefore, has been raised whether the dating is 
contemporary, or was added in a later period, or 
whether, indeed, the statuette itself may not be an 
archaistio pieċs. Dr. Matthew W- Stirling, who is in 
charge of the excavation, has summoned a conferance 
of archssologists to be held on the site, to discuss 
whether they confirm his conclusion that the newly 
discovered monument is ‘early’. 
Eoliths 

A communication from Mr. A. 8. Barnes traverses 
the arguments put forward by Mr. J. Reid Moir for 
the human origin of the pre-Crag implement (see 
Natrona of January 28, p. 151) and deals seriatim 
with, the characters upon which he relies. The 
problem of the differences between natural and 
human flaking is discussed by Mr. Barnes at length 
in the current issue of the American Anthropologist 
(41, 1, 1989, p. 99). He there mamtains that the 
arguments for the human origin of pre-Crag imple- 
ments are for the most part purely subjective, while 
it has been shown that purely natural forces are able 
to produce flaking similar to that ori eoliths, and 
further, that the flaking on eoliths differs from that 
on human work. Although attempts have been 
made to formulate objective differences between the 
flake detached by man and those detached by 
naturel agencies, such as ‘resolved flakes’ and flakes 
with certain dther characteristics, these effects, Mr. 
Barnes holds, are found on flake fractures by for- 
tuitous pressure as well as by man. After recapi- 
tulating the factors operating in natural and artificial 
fracture, Mr. Barnes goes on to suggest that a criterion 
of human workmanship, readily .measurable and 
common to both classes of flaking, natural and 
artificial, is to be found in the angle platform-scar, 
which he defines as the dihedral scar formed by the 
intersection of the surface on which the blow has 
‘been struck, or pressure applied, and the surface of 
the sear left by the flake removed. As the result of 
an investigation of a large number of specimens by 
this method it has been found that an industry, or 
supposed industry, may be regarded as of human 
origin if not more than 25 per oent of the angles 
platform-sear are obtuse, that is, 90° and over. 
None of the eoliths examined by Mr. Barnes complies 
with this criterion, and, he maintains, cannot there- 
fore be considered to be of human origin. 


Encouraging Inventions 

Tus Paris International Trade Fair will be held 
during May 13-29. An interesting feature is the 
Inventions Oompetition (Concours d’Inventions), 
which is open and free to every inventor. An in- 
vention of any type may be entered. It may take 
the form of a new apparatus or device or it may 
be an improvement which can be incorporated in 
existing machinery or material. There is a strict 
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limitation that the invention must not have been 
exhibited for any other campetition. Each com- 
petitor must also attach to his entry form a copy of 
his patent specification, .or, if the invention be not 
patented, a notice setting forth ita aims and functions 
and, when possible, a résumé of ita technical qualifi- 
cations. If, possible, actual models (in working order) 
are to be submitted, but if this cannot be done, per- 
mission may be dbtained for their presentation by 
means of a plan. The jury decides whether the plan 
submitted is sufficiently explicit in itself to convey to 
experts, and to the public, a clear representation of 
the fonctions and operation of the invention. The 
total area allotted to each exhibit will as a rule not 
exceed one square metre, but by special application 
to the committee larger models may be exhibited. 
All inventions entered for the competition’ are dis- 
played im a special hall for the duration of the Fair 
and should be forwarded so as to arrive not later 
than May 5, addressed Foire de Paris, Concours 
d'Inventions, Porte de Versailles, Paris 15. The 
exhibits are classified under many headings, including 
engineering, medical apparatus, domestic economy, 
games, travel and camping, office equipment, pub- 
licity and education. Competitors whose inventions 
are not patented may apply for a oartifloate of 
guarantee affording protection in France for a period 
of twelve months from the opening date of the Fair. 
Entry forms can be obtdéined at the London Office 
of the Fotre de Paris, 17 Tothill Street, Westminster, 
8.W.1, and must be completed by March 81. 


Combustible Material in Electric Power Stations 
EARLY in this century, after a fire at Bristol, 
rubber-covered cables for switchboard work were 
rarely used. The recent inquiry on the fire at the 
Kingston, Power Station should accelerate the demand 
for- the use of non-combustible materials alane in 
main power stations. It was stated in evidence 
that about 850 gallons of inflammable oil and about 
14,000 Ib. of solid compound fed the flames. Fires 
due to oil have been perhaps more numerous in 
America and Germany than in Great Britam; but 
recent events show the necessity of getting control 
of a fire In a power station ab the earliéet possible 
moment. The modern oil circuit-breéker (switch) has 
proved very trustworthy in practice. At its rated 


capacity ib will clear any electric faults with cer--. 


tainty; bub in very exceptional circumstances it may 
fail. The chiefs of supply stations are now peymg 
great attention to the problem of oil-leas circuit 
breakers. Several foreign makers have for the last 
few years been successfully producing oil-lees breakers, 
particularly the A.E.G. Oo. in Berlin, the Brown- 


Boveri Co. and the Oerlikon Co. in Switzerland. The_ 


A-E.G. Co. manufactures a special breaker called a 
chemical resin breaker for service in unattended sub- 
stations where the air-blast type could not receive 
adequate supervision and maintenance. A very 
profitable and urgent line of inquiry for the industrial 
research worker would be to try to discover non- 
combustible liquids and solids of high insulating value 
for transformers, switches and electric wires. Some 
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fairly satisfactory Jiquids and compounds have been 
found, but their cost at present is far too high for use in ' 
bulk. It is alla matter of finance. Textile glass haa 
recently been invented. It seems probable that as a 
Penne Feelin Water sual Davee Brean amare: 


Agricultural Research and the Farmer 


A BROADSHEET “Bringing Science to the Farm” 
issued by P E P (Political and Economic Planning) 
directe attention to defecta in the present system of 
puttmg the results of agricultural research at the 
disposal of the farmer. Some of the difficulties are: 
familiar in other attempts at the popularization of 
scientific discoveries, notably the superimposition of 
lecturmg on research. Not only does such work 
Impede actual research, but also research ability is 
by no means invariably linked to lecturing ability, 
and poor exposition may retard rather than help the 
spread of agricultural knowledge. The broadsheet 
urges a thorough overhaul of the provincial advisory 
service, which is not only seriously understaffed, but 


. has lagged behind the rapid diversification and special- 


ization of the sciences concerned. Inadequate 
arrangements exist for liaison between the provincial 
advisers and research institutes not situated at their 
centre, or within their province as well as between 
the research imstitute and the farmer. The efficiency 
of the advisory service moreover depends primarily 
on the rateable value of the county and is controlled 
by the county agricultural committees, which cannot 
be expected to have the same saientiflo outlook and 
aims as the research and provincial advisory workers. 
County organisers do not always refer to the pro- 
vincial advisers’ problems which are beyond their 
own capacity, and the county organizer is often laden 
with many other duties besides advisory work. The ` 
broadsheet criticizes the annual reports of the research 
stations from the point of view of propaganda and 
also the manner of distribution of the official leaflets 
for farmers issued by the Ministry of Agriculture as 
well as the meagre use made of films, and lays special 
streæ on the place of the educational services as the 


Colloquium on Sex Hormones 


Ix June 1937 a colloquium on sex hormones was 
held in Paris under the suspices of La Fondation 
Singer-Polignac. This colloquium was attended by 
men of science from France, Denmark, the United 
States, Canada, Great Britain, ete. The meeting lasted 
ten days, morning end afternoon sessions being” 
held for the reading of papers on most days. The 
wide international representation of active investi- 
gators led to great interest being taken in:the papers 
and to vigorous discussion. The papers presented, 
together with summaries of the discussions, were 
afterwards published m one volume for private 
circulation. They have now been republished in five 
numbers, each containing five papers, in the series 
of “Actualités Sciantifiques et Industrielles” (Paris : 
Hermann et Cie). The first number appears under 
the general title “Les Propriétéa dea Hormones - 
Bexuelles’’. The second number deals with “Ovula- 
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tion, Menstruatian, Gestation’’. 
papers dealing with the pituitary. The fourth is 
entitled “‘Régulations générales. Influence des 
facteurs nerveux et externes”; and the fifth number 
contains papers on a variety of subjecta such as 
pathology, toxicity, antihormones and cancer. The 
final publication of this material concludes the record 
of the colloquium, which will be long remembered 
by those taking part as a particularly happy and 
profitable occasion upon which L& Fondation Singer- 
Polignac should be most heartily congratulated. 


Lake District Roads 

Tan main object of the Friends of the Lake 
District is to have the Lake District made a National 
Park; but they msist on the necessity of guarding 
against the present tendency to undue development 
of motor-roads and motor-transport which would 


ruin the beauty and solitude of the district. The- 


theme is developed at length in a pamphlet entitled 
“A Road Policy for the Lake District” published by 
the Friends of the Lake District, Ambleside. The 
essential Lake District is within s radius of some 
fifteen miles from the Langdale Pikes: this is the 
area that needs to be protected. There should be 
good motor-road access to this area and around it, 
but there should be no increase m the two or three 
good routes which go through this area. Moreover, 
in order to preserve the amenities, which give the 
Lake District much of ita claim to preservation as 
a park, the width of roads should not be increased 
and through fast traffic thereby encouraged, dale- 
head roads which end in a oul-de-sac should not be 
made available for through traffic, and certain by- 
roads should be closed entirely to motor-traffiic. The 
pamphlet discusses these matters at length as well 
as the good and bad examples of road widening that 
have already been carried out. Above all, it advocates 
a policy that suits the requirements and amenities of 
the district rather than a standardized national policy 
which has little or no relation to local requirements. 


Insurance Against Natural Calamities 

THIS is & matter which has received a considerable 
amount of attention fram time to time, and here and 
there premiums against such risk have been accepted, 
but in general, however, such risks are not taken by 
companies exoept for abnormally high premiums, 
for the simple reason that the place, time and 
destructive energy of the phenomena cannot be fore- 
told, nor do they occur with any ity. The 
problem has been examined by H. Lans-Stauffer 
(Revue pour l'étude des calamités, 1, No. 3; 1988). 
The first international conference on this topic, 
beld in Paris on September 18-17, 1987, expreased 
the hope that research would be made into the 
problem of the application of the principles of 
insurance to natural calamities, an application 
considered until the present time not capeble of 
realization. The author considers the problem from 
three different angles with regard to the Union Inter- 
nationale de Secours: (1) with the Union as the 
insurer against the risk; (2) with the Union as the 
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insured party against the risk; (8) with the Union 
encouraging in a general manner insurance against 
such calamities and contributing to ite realization. 
The article may be commended to those concerned 
with msurance against damage by earthquakes, 
tornadoes and the like. 


Earthquakes Recorded at Tokyo 

Ws have received the seismometrical report of 
the Earthquake Research Institute, Tokyo Imperial 
University, 1988, parta 1-2 (Jan. 1—June 30, 1938). 
This includes a first list of twelve stations attached 
to the Institute together with their latitude and 
longitude oo-ordinates to the nearest second of aro, 
and their distances in kilometres from Tokyo. Follow- 
ing this is a table of twenty-two earthquakes sensible 
in Tokyo during the period under consideration. It 
would be an improvement if the headings to the 
columns in this table were given in English as well 
as in Japanese. Next is & map on 4 square of 
approximately 8° edge having Tokyo at the centre, 
showing the distribution of the epioentres. It is 
notable that these are elongated in a direction 
north-east—south-weest, and otherwise fairly uniformly 
coast of the main island of Japan. Finally there are 
twelve reproductions of seismograms from the Tokyo 
(Hongo) station for the shocks of February 7, May 
28 and June 6, six being normal and six acceleration 
seismograph diagrams, all very well reproduced. The 
publication provides valuable data for seismological 
studies. $ 


The Smithsonian Institution 

Taa report of the Secretary of the Bmithsonian 
Institution for the year ended June 30, 1938, refers 
to the completion in June of two fall years of the 
Smithsonian radio programme in co-operation with 
the United States Office of Education (Publication 
3489. Pp. vili+117. Washington, D.C.: Govern- 
ment Printing Office, 1938). These educational 
broadcasts have covered the various flelds of the 
Institation’s activities—science, invention, history 
and art—and have been widely popular. An out- 
standing accession to the National Museum has been 
a collection of molluscs obtained through the Franois 
Lea Chamberlain fund, which numbered more than a 
million . Numerous specimens were brought 
beck for the National Zoological Park by the National 
Geographic Society-Smithsonian Expedition to the 
East Indies. The Bureau of American Ethnology 
dispatched an expedition to South America to make 
extensive studies of the Indian tribes of the western 
part of that continent. The Division of Radiation 
and Organisms has developed an improved method 
for measuring plant growth substances concerned in 
the bending of planta towards the light, as well as a 
new automatic apparatus for measuring and recording 
photosynthesis continually, and an apparatus for 
the determination of chorophyll. The Smithsonian 
solar observing station on Mount 8t. Katherine in 
Egypt was abandoned, and construction of a new 
station on Burro Mountain, near Tyrone, New 
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Mexico, was begun. The Astrophysical Observa- 
tory has undériaken the re-computation of all 
solar-constant values from 1923 to the present 
time. 


Academy of Sciences of the U.S.S.R. 

AT a plenary session of the Academy of Sciences 
of the U.8.8.R. recently held in Moscow the following 
officers were elected: President, V. L. Komarov ; 
Vice-Preasidonis, O. J. Schmidt, I. M. Gubkin, E. A. 
Chudakov, A. A. Bogomoleta, A. J. Vishinaky, T. D. 
Lysenko, V. N. Obrasztsov, A. E. Fersman. The 
secretaries of the eight newly constituted depart- 
ments of the Academy, elected at a previous session 


Philosophy, A. M. Deborin; Department of Geology 
and Geography, P. I. Stepanov; Department of 
Biology, L. A. Orbeli; Department of Phynico- 
Mathematical Sciences, A. N. Kolmogorov; Depart- 
ment of Languages and Literature, I. I. Meahohani- 
nov ; Department of Chemistry, A. N. Bakh. 
Scholarships in Electrical Engineering 
APPLIOATIONS, which must be received not later 
than April 15, are invited for the following scholar- 
ships awarded by the Institution of Electrical 
: Duddell Scholarship (£150 per annum, 
tenable for three years), open to British subjects leas 
than nineteen years of age on July 1, 1939, who 
wish to take up a whole-time day course in electrical 
engineering; Ferranti Scholarship (£250 per annum, 
tenable for two years), open to British subjecta leas 
than twenty-six years of age on July 1, 1989, who 
are students or graduates of the Institution and have 
been such for not leas than two years, who desire 
to carry out whole-time research or postgraduate 
work of an electrical engineering nature; Swan 
Memorial Scholarship (£120, for one year), open to 
British subjects leas than twenty-seven years of age on 
July 1, 1939, who have completed a recognized course 
in electrical engineering or science of at least three 
years, and who desire to carry out whole-time research 
or postgraduate work of an electrical 
nature; Silvanus Thompson Scholarship (£100 per 
annum and tuition fees, tenable for two years) for 
works employees who are the sons of parenta of limited 
means, open to British subjects leas than twenty- 
two years of age on July 1, 1989; the successful 
candidate will be required to make up a whole- 
time day course in electrical engineering at an 
approved university or technical college. ` Further 
information can be obtained from the Secretary, 
Institution of Electrical Engineers, Saray Place, 
London, W.C.2. 


Announcements 

Pror. Jom H. HILDEBRAND, professor of chemistry 
in the University of California, has been awarded the 
Nichols Medal of the New York Section of the 
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M. Busnanp Lyot, of the Meudon Observatory, 
has been elected a member of the Section of Astronomy 
of the Paris Academy of Sciences in succession to the 
late A. de Le Baume Pluvinel. 


Dr. J. M. Sracc has bean appointed superintendent 
of Kew Observatory, Richmond, in succession to Dr. 
F. J. W. Whipple, who retired on March 31. 


Tus Masters Memorial Lectures of the Royal . 
Horticultural Society will be delivered in the Society’s 
New Hall m Greyooat Street, Westminster, on April 
18 and 19 at 8.80 pm. by Dr. J. O. Willis, on “How 
Planta have found their Homee”. 


Ar a meeting of ‘the Microchemical Club on 
March 11 the following officers were elected: Hon. 


. Treasurer, Dr. L. H. N. Cooper; Hon. Seoretary, 


Mr. W. F. Stephenson; Hon. Librarian, Miss I. 
Hadfield ; Members of Committee, Miss M. Corner and 
Mr. J. R. P. O'Brien. 


í 
Tma Amencan Social Hygiene Association has( 
awarded the 1989 William Freeman Snow Medal to 
Dr. Thomas Parran, Surgeon-CGeneral, United States 
Public Health Service, “for his great contribution 
to the health and happmess of the American People 
through his persistent efforta against syphilis and 
the conditions which favour ita spread’’. 


Ax informal conference on ‘Internal Strains in 
Solids” will be held during July 11-18 at the H. H. 
Wills Physical Laboratory, University of Bristol, 


- under the joint auspices of the Physical Society and 


the University of Bristol. The Oonference is open 
to all members of universities or research institutions. 
Further information can be obtained from Prof. N. F. 
Mott, H. H. Wills Physical Laboratory, The Univer- 
sity, Royal Fort, Bristol 8. 7 

Ta thirty-seventh annual meeting of the South 
African Association for the Advancement of Science 
will be held in East London during July 3—8, under 
the presidency of Prof. G. H. Stanley. The British 
Association Medal for 1988 will be awarded to Miss 
Jean Murray, of the Division of Plant Industry, 
Pretoria, for her paper entitled “An Investigation 
of the Inter-relationahip of Vegetation, Soils and - 
Termites”. A symposium on “The Need for the 
Investigation and Conservation of Human’ Resources 
in South Africa” is being organised by Dr. E. G. 
Malherbe, director of the National Bureau of Educa- 
tion and Social Research, Pretoria. Further informa- 
tion can be obtained from the assistant general 
secrétery, Mr. H. A. G. Jeffreys, P. O. Box 6894, 
Johannesburg. 


In the ninth report of the Committee for Atomic 
Weights of the International Union of Chemistry, the 
only change proposed is the atomic weight of phos- 
phorus, which is now taken as 30:98. 
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Letters to the Editor 


The Editor does not hold himself responsible for opinions 
correspond 


He cannot undertake to return, or to 


k pressed by. his’ GOTE pondeñis, 
ih Oe orahe rejected marnscripts 


intended for this or any other part of NaTURR. No notice ts taken of anonymous commumioations. 


NOTES ON POINTS IN SOME OF THIS WEEK'S LETTERS APPEAR ON P. 605. 


CORRESPONDENTS ABE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNIOCATIONS. 


The Time Involved in the Process of Nuclear Fission 


Boma! has discussed the of nuclear fission 
in uranium and thorium under neutron bombardment 
on the assumption that a neutron is first captured 
by the nucleus and that later the energy of excitation 
of the compound nucleus is concentrated in motion 
of some special type which leads to deformatian and 
ultimately to divisian of the system. From this pomt 
of view, 1t is of interest to try to obtain an estimate 
of the life-time of the compound nucleus before 
fission, and Green and Alvarez! have reported upon 
experiments with a modulated beam of neutrons 
produced in the Berkeley cyclotron which show that 
this life-time must be snialler than 8 x 10° sec. 
I have recently obtained evidence of an asymmetry 
in the spatial distribution of the fission fragmenta, 
in the case of uranium bombarded by fast neutrons, 
from which a limiting time very much smaller than 
this may be deduced. On the basis of considerations 

below, it would in fact appear that the mean 
AE of die tice Aie lale a Cat be longer hed 
about 5 x 10-4 seo. in this case. 

In essence, the experiments consisted in collecting 
the fission products from a ‘thick’ layer of uranium 
bombarded by neutrons, in thin sheets of polythene, 
when different thicknesses of absorbing material were 
interposed between the uranium and the collecto: and 
different orientations were adopted with respect to 
the stream of neutrons from the lithium target. 
(Lithium bombarded by deuterons, 100 pa. at 900 kv., 
was used as source of fast neutrons in these experi- 
ments.) When the active products were collected in 
the forwards direction with respect to the neutron 
beam, and aluminium was used as absorbing material, 
an experiment was first made to see whether the 
normal ‘thick layer abeorption curve’ was obtained. 
This was found to be the case; the amount of 
activity collected on the polythene sheet appeared 
to vary accurately as the square of the remaining 
range of the j when a small residual effect, 
ascribed to "Mg and **Na recoiling from the alum- 
inium itself, was allowed for. A single range of 
3:30 /om.* was deduced from these results. An 
absorption curve for the fission ucts projected in 
the backwards direction was then taken and oom- 
peared with the first. Within the accuracy of the 
experiment (about 5 per cent) both the range of the 
particles and the total yield of the active products 
were the same as in the forwards direction. 

A more sensitive test for asymmetry was next 
applied- A ‘sandwich’ was made of a thiok layer 
a Een waiter gr foils each 0-4 mgm. loat 
thiok, and the activi collected on equal polythene 
sheets, placed in contact with the gold on either 
side, were compared after the composite system had 
been irradiated with neutrons. The general activity 
was reduced to one eighth of that from an uncovered 


layer of uranium, and 10 + 3 per-cent more was 
obtained on the forwards collector than om the 
other. When a ‘sandwich’ was made with gold foils 
7-18 mgm./om.* thick, 19 + 8 per cent more activity 
wes obtained forwards than backwards. 

An asymmetry of the type observed shows that, 
after capture of the neutron, fission of the nucleus 
usually occurs before the original momentum of the 
system has been lost. On the existing data con- 
cerning the ranges of the heavy radioactive recoil 
atoms, an estimdte of this time may be made. 
Remembering that the momentum of a 14-million 
electron volt neutron is roughly the same as that 
of the least energetic of the a-particles from the 
natural radio-elements, and that in the present 
instance the path of the compound nucleus is in 
solid uranium, a value of 2 x 10} sec. is obtained. 
A time of the same order of magnitude will be 
required even for the compound nuclei formed by 
the capture of neutrons of much lees energy. Taking 
all things into consideration, therefore, 5 x 10-' sec 
seems a safo A limit to the lifetime of these 


One area drawn the main oonclusions from the 
qualitativo observation that more activity is collected, 
through a given thickness of absorber, in the direction 
of neutron motion than in the reverse direction, it 
ig interesting to try to caloulate the magnitude of 
the try to be expected on the assumptions 
which have been made. If a neutron of mass m and 
energy Z is captured into a compound nucleus of mass 
2M, and if this then breaks up with the release of 
energy 2Q, in the simplest case, when the break-up 
is into fragments of equal mass, the relative 
difference, AQ/Q, between forwards and backwards 
fragments, is 2mHB/MQ)s. With M = 120m and 
Q = 7 B, AQIQ = 0:07. On any reasonable assump- 
tions, the relative difference in range, AR/R, for 
heavy atoms of the energy in question, will be of the 
same order of itūde. This difference, of course, 
refers to the range ; when an absorber is used, 
the relative difference in remaining range is corre- 
spondingly greater. With an absorber which reduces 
the activity collected from a thick layer to only 9 per 
cent of the total activity without absorber, theoretic- 
ally a remaining range of 30 per cent of the full range 
En lace In such a case the relative difference 

range between forwards and backwards 
Sroartiecita is about 25 per cent, with the figures 
quoted, and roughly 60 per cent more activity is to 
be expected on the ‘forwards’ collector than on the 
other. Even ing count of the smaller difference 
which would be contributed by fission pee 
e T ee ee eee 
30 or 40 per cent asymmetry should result 
not easy to reduce this figure to the 10-20 per cent 
which is all that is observed. However, at this stage, 
the discrepancy is not important. 
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The experimenta which have been described were 
made by the co-operation of members of 
the Cavendish High Voltage Laboratory, to whom 
‘I wish to express my thanks. 


Cavendish Laboratory, N. Faature. 
Cambridge 
March 80 
Pech 1 143, 330 (1080); Phys. Res, ”, 418 (1939). 
’ Phys. Res., BH, 417 (1930). 


An Effect of Gamma Radiation on Egg Albumin 
Ir has previously been shown that the electro- 
phoretic mobility of particles of inorganio sols and 
ia Sse pita be Dna T a A 
gamma-radistion. The mobility does not vary 
monotonically with the dose but exhibits a series of 
maxima and minimat t. 

A similar effect has now been observed with egg 
albumin. The technique employed was that of 
Freundlich and Abramson‘, who have shown that the 
mobility of quartz covered with protein is 
equal to that of the protein itself. Samples of albumin 
in dilute acetate buffer solutions were exposed to 
increasing doses of gamma radiation, the mradiated 
solutions added to a quartz suspension, and the 
velocity of the ite i under the influence 
cf an’ desiris fel was i with the ultra- 
microscope. Care was taken that sufficient protein 
was present to coat the quarts completely, and the 
buffer was maintained at the same strength in the 
initial and final solutions. 


-Change in mobility (per oent) 





“The results of æ typical series of experiments are 
robility ie plott in which the per- 

is plotted against the time 

significant effect can already be 
a aes See ee T 
in the case of the morganic sols, the curve relating the 
dose with the change of mobility passes through a 
minimum and a maximum. The probable error of 
a single velocity determination was found to be 
0:5 per cent. The rate of irradiation as estimated 
from the amount and disposition of the radium 
employed was rather leas than 8 rontgens per minute. 
Experiments are in progress to determine it with 
greater precision. 

It is interesting to note that if unirradiated protein 
is added to a ion and the solution is 
then irradiated, the mobility of the composite particles 
remains unchanged over the range of doses investi- 


1 Growther, J. A., and Liebmann, H., Narumm, 140, 28 (1937). 
kant ee eee ee eee 
* Freundiltoh, E, and Abramson, H. A , Z. phyw. Chem., 183, 51 (1028). 
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A Positive Beam in Cathode Ray Tubes 

Dunia the course of work on behalf of the Radio 
Research Board of the Department of Scientific and 
Industrial Research, certain phenomens have been 
obeerved in high vacuum cathode ray tubes of a 
commercial type. 

The electrode system of this type of tube consists 
of an indirectly heated cathode, surrounded by a 
cylindrical electrode to control the electron quantity ; 
an accelerating anode; a focusing anode ; a final gun 
anode; and the two pairs of deflecting plates, each 
being connected y. The fluorescent screen 
(blue, with short y) is at a considerably lower 
potential than the gun anode, so that when electrons are 
projected from the gun with velocities corresponding 
to about eleven hundred volta or less, they alow up 
completely before the screen, reverse their 
direction of travel, and y return towards the 

Under these latter conditions, when there is no 
orepcent spot on the screen due to the electron 
beam, a faint, slightly more greenish spot has been 
observed, which can be brought to a comparatively 
sharp focus by reducing the potential on the electron ' 
focusing anode. Furthermore, the bfilliance of this 
spot can be controlled by the electron quantity 
control electrode in the same manner as, the electron 
beam. , i 

This new spot first appears when the potential 
is about five hundred volts positive, in 
brilliance to a gun potential of about eleven 
hundred volts, above which it becomes unstable. 
With a further increase of potential the electron 
beam -also reaches the screen, but also in a very 
unstable condition, i over ‘the screen at 
random. During this condition, the newly observed 
eae SE EE P a io eed et 

y, when the potential is raised to about 
Peotde huaired and Air volie, T 
becomes stable and the new It is 
found that the sareen has been PETER P 
region of the spot, and it ia thought that this damage 
may be due to bombardment by heavy particles 
moving relatively slowly. 

i ts made with electrostatic and magnetic 
deflecting flelds indicate that the new spot observed 
under the above conditions is caused by a beam of 

itive ions. It has been further noticed that there 

a very considerable external negative electrostatic 
charge on the glass of the tube in the region of the 
spot. This charge is sufficient to block the grid of an 
valve when a lead from the grid end of 

ite high impedance input circuit is moved into contact 
with the glass in the region of the spot. ta 
made with an electrometer triode also show that 
there is a concentration of charge on the inner wall 
of the cathode ray tube having a positive potential of 
several hundred volts. It is a significant fact, when 


‘the nature of thee beam is considered, that the 


electron beam produces no indication on the electro- 


meter valve. $ 
Consid: the phenomena, especially the manner 
in which brilliance and focus are affected by the 
electron beam oontrols, it would a that the 
production of positive ions is a secondary effect from 
the primary electron stream, possibly due to the 
slowmg up of the beam and the alight trace of re- 
sidual gas in the tube, although the tubes in question 
are of the hard or high vacuum type. 

To sum up, it appears that positive ions can be 
generated in same types of cathode ray tubes having 
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high vacua, and that these ions can travel’ towards 
the screen, causing bad with attendant loss 
of fluorescence. This effect should be especially 
noticeable in cathode ray tube systems employing 
mixed ‘electrostatic and magnetic scanning, where 4 
- line will across the screen after some use, 
owing to the fact that the ion beam is not appreciably 
deflected by the fleld. 

Thanks are due to the Department of Scientific and 
Industrial Research and the Medical Research Council 
for permission to publish this note. 

Jam FORMAN. 


Ultra-Short Wave Laboratory, 
OnE egy ee E.1. 


Surface - Structures of Possibly Atomic Dimensions 
using Autelectronic or ‘Field’ Emission from Fine 
Metal Points 
Wa have set out to study the contamination of 
metal surfaces, using the field emiesion from fine 
points to give large-scale patterns represen the 

angular dittribution of electron emission. pii 
The general technique adopted is similar to that 
described by Miiller4, but we have found that with 
the wide-angle beams obtained a spherical bulb is 
desirable. The patterns which we have obtained from 


Snare are 80 well defined that we feel it 
may be o interest to describe the results so 
pao aig 

A fine point is mounted on a thick 


filament in the centre of a spherical bulb, one half of 
which is coated with fluorescent material. The anode 
consists of a carbon film on the other half of the bulb. 

After suitable exhaust treatment, the filament is 
dimmed to room ture or a little above, and a 
vo. of the order of 10 kv. is applied to the anode. 
An pattern of the emitting point is then 
obtained on the screen. 

In our experiments the points have been different 
from those of Müller, being formed by electrolytic 
etching of fine wires of diameter 0-05 mm. The solid 
angle subtended by the pattern on the screen is oon- 
siderably wider than Miller shows, and contains more 
pattern elements. 





In Fig. 1O e anami pho roerh of a typical 
pattern on the screen. The symmetry of the pattern 
will be at once apparent, and the dark spaces can be 
identified, as Miller has done, as corresponding to 
the directions of the normals to the main lattice 
planes in the crystal. It is noteworthy that, except 
when the surface is heavily contaminated, there 
appears to be no Juminosity m these areas. 
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In the case under consideration, the orystal has a 
cubic structure, and the centres of the large oclagons 
to the (100) planes. The small well- 
defined circles forming triangles are the (211) planes, 
and the centre of the main rectangle corresponds to 
the (110) plane. The fainter ones either side of the 
(110) are (221) planes. The centres of the triangles 
corresponding to the (111) planes are not fully dark. 
From the emission-vol characteristics, the 
radius of the point and the sxe of the emitting area 
can be approximately estimated, using the Fowler- 
Nordheim formuls?4. For the point shown in 
Fig. l(a) the radius is 1-5 x 10-4 om, and the 
emitting area is 2-5 x 10-1 om.". Optical measure- 
ment indicated that the point radius was 
5 x 107% cm. 

In Fig. 1 (b), we show the pattern obtained with a 
somewhat larger pomt. (A rough measure of the 
size is given by the voltage necessary to obtain the 

) It will be observed that the pattern is 

ically the same as in Fig. 1 (a), but that the dark 

spaces are surrounded by multiple lines. The bright 

parta of the pattem are made up of small twinkling 

spots in rows fi the multiple lines, shown in 

Fig. 1(b). From the number of spots present, and 

the emitting area, these spots must correspond with 

areas of atomic dimensions. Their agitation is quite 
clearly a function of temperature. 

Using thoriated tungsten pointa, we have found that 
the basio tungsten pattern can be obtained. The 
surface can then be covered with a monatomic layer 
of thorium. The obtained give some idea of 
the way the becomes covered. 

It seems to us that the technique described offers 
an extremely simple method for the study- of metallic 
surfaces and the contamination of suol? surfaces. 
For example, the arrival and removal of gas ions can 
be clearly observed. 

We hope to publish our detailed results in the 
near future. 

M. Bexvazon. 


R. O. JENES. 


Research Laboratories, 
General Electric Company, Ltd., 
Wembley. 

Feb. 16. 


1 Miller, A. W., Z. Phys., 108, No. 9-10 (1937). 

3 Muller, H. W., Z. Phys., 108, No. 9-10 (1988). 

* Gomiing, B. 8., see Nordhemm, Phye.. £., 30, 180 (1029). 

1 Stein, Gosshng, Fowler, Proc, Rey. Sec., A, 184, 600_(1020). 


Magnetic Evidence regarding the State of Manganese 
in Glasses 

Muon controversy centres around the role of 
manganese as & colorant of glase. Mellor! states that 
manganese colours alkaline glasses pink to violet 
under oxidizing conditions. According to Thorpe’, 
the full colour is only developed when manganese 
is in a fully oxidized condition (Mniv). In Fuwa’s* 
opinion, the manganic oxide is responsible for the 

mk oolour, and colourless manganese in glasses 
is bivalent. 

Notable contributions on the subject have been 
made by Bancroft and N tt, Solomin’, Childs and 
co-workers’, Turner and Weyl’, Springer’, Hoffman’ 
and others. According to Sir Herbert Jackson", 
none of the evidence is conclusive. An attempt has 
been made by us to clarify the issues by the aid of 
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magnetio susceptibility measurements of the man- 
ganese glasses. Borax and phosphate glasses have 
been chosen to start with on account of their avail- 
ability in the pure state and the simplicity of their 


ia aha 

melts were made in an electric furnace. The 
colour conditions could be determined, at any time 
by removing a small bead on a platinum wire. The 
molt could made coloured or colourless at will. 
It was decolorized with tartaric acid and it regained 
ita fall colour on prolonged heating in air. 

was estimated by the ‘biamuthate method’. The 
magnetic measurements were made on a balance of 
the Gouy type. 

In the case of the decolorixed samples, the experi- 
mental value of y was found to be 268-3 x 10+. 
This co well with the theoretical value 
269-3 x 10* for divalent manganese, showing that 
pak ere in the decolorized product is in the 

ent state. 

It was found that in the case of the coloured 
samples the tibility for manganese ion had a 
value intermediate between those required for divalent 
and trivalent manganese on the well-known Stoner 
and Van Vleck formula. 

On exposure to ultra-violet light from a quarts 
mercury vapour lamp .with a Wood filter, it was 
found that the deocolorized glass gave an orange-red 
fluorescence resembling that obtamed in the case of 
the anhydrous manganese halides, ee ee 
further support to the view that 
divalent in this case}. Ths gokeceed aacipbe did fot 
exhibit this type of fluorescence. 

hate glass prepared fram microcosmic salt 

cial ly treated. The coloured product 
was non-fluorescent while the decolarized sample 
fluoreaced with an orange-red glow, indicating di- 
valency of manganese in the reduced glass. The 
Phosphate glasses are being examined by the mag- 
netic method, and the preliminary results indicate 
complications arising from the probable polymeriza- 
tion of the manganese saltes formed. 

It is interesting to recall here that the name pyro- 
lusite has been derived from rfp, fire, and Ate, I 
wash, owing to the use of this material by the 
ancienta for the removal of colour from glase tinged 
by iron. 

The controversial mechanism of this change -is 
amenable to a satisfactory treatment by the methods 
described above. Full details of these studies will be 
oommuniceted shortly in pepers to be published 
ibe ay Ab gerard Brahm Prakash, B. D. Khosla 


8. 8. BHATNAGAR. 
University Chemical Laboratories, 
University of the Panjab, 
Lahore. 
‘Mellor, “A Comprehensive Troatiso 
Chemistry”, 6, 628 (1935). 
i “Diokonary of -Anpiled Chemistry”, 3, T21 (1918); 8, 386 


* Fuwa, J. Japan Coramie Asoc, 886, 80-07 (10923). 

_ ‘Bancroft and Nugent, J. Phys. Chem., 33, 481 (1929). 

* Bolomin, N. V., Keram. i Stable, 8, No. 3, 18—00 (1032). 

4 Obits and co-workers, J. See. Glass Teck., 15, 172-81 (1931). 

1 Turner, W. E. 8., and Weyl, W. J. Soc. Glass Teoh, 19, 206-16 


(1938), 
s i, 
PAE ba E S SEE 
* Hoffman, J., Cias, 18, 419-20, 423, 433 (1930). 
” Jackson, Sir Herbert, NATURE, 130, 303 (1927). 
11 Randall, J. T Treas, Feradey See., 35, 12 (1938). 
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Jahn-Teller Theorem and the Arrangement of Water 
Molecules around Paramagnetic Ions in Aqueous 
Solutions 

Ir is well known from X-ray studies that in many 
of the highly hydrated galta of the iron and the rare 
earth groups the cation is surrounded by an octa- 
hedron of water molecules. This distribution fits well 
with the observed magnetic properties of these 
salts; first, it gives an electric field of pre- 
dominantly cubic symmetry about the céntral cation, 
as required by the magnotio data, and secondly, it 
gives the potential of the electric field the proper 
sign demanded by the magnetic data. The tio 
data, however, furthar require (1) that the field, 
though ominantly cubic m symmetry, should 
deviate from it considerably, since the cation in these 
orystals exhibits, in general, a strong magnetic 
anisotropy, and (2) that fora given cation the magni- 
tude and the asymmetry of the electric fleld about 
it should be nearly the same in the different hydrated 
salts containing the ion, since the magnetic anisotropy 
of the ion is found to be of the same order of 
tude in all these salts. These ta will be 
batisfled in a simple manner if the octahedron, 
instead of being regular, deviates from it slightly— 
a small deviation is permitted. by the available X-ray 
data—and the deviation is determined by the nature 
of the cation in the ventre. This arrangement appears 
very probable in view of the important theoretical 
result obtained recently by Jahn and Teller’, namely, 
that if the electronic state of the central ion is de- 
generate, the system will be stable only if there is 
enough asymmetry in the system to remove the 
degeneracy (except, of course, the special two-fold 
degeneracy of Kramers). This minimum asymmetry 
required for stability supplies then the mechanism 
by which the cation can in a manner determine the 
geometry of distribution of the water molecules 
around it. 

Such an asymmetric arrangement of the water 
molecules about the cation seems to persist even in 
the aqueous solutions of these salta. Freed and his 
collaborators" have found in the observed multiplicity 
of the absorption lines of the rare earth ions in 
aqueous solutions evidence for asymmetrio electric 
flelds, nearly the same as in the corresponding 
hydrated orystals. A comparison of the magnetic 
behaviour of some of the paramagnetic ions, both of 
the rare earth and the iron’ groupe, in aqueous 
solutions, with the ideal free-ion behaviour on one 
side, and with the behaviour of the ions m the 
hydrated crystals on the other, also leads to the same 
conclusion. 

The large magnetic double-refraction exhibited by 
aqueous solutions of these salts’ follows as a natural 
result. Owing to the asymmetry in the distribution 
of the water molecules about the r poaa ion, 
and the consequent asymmetry of the electric fleld 
about the ion, the as a whole will be mag- 
Tai, will tend to orient in the 

tlo field. Since the group will also be optically 
ATARBA the solution will exhibit double-refraction. 
Now these anisotropies, according to the views 
presented here, should depend indirectly on the 
Incipient degeneracy of the electronio state of the 
central paramagnetic ion, and in i on the 
orbital . The observation by Ohinchalkar‘ 
that the double refraction depends on the orbital 
radar momentum of the pem ion, and 
that in particular the double refraction is almost 
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nothing when the ion is in the S-state, (for example, 
Gd+++) is significant. Indeed, from the known 
magnetic anisotropy of the group im the crystal state, 
and its birefringence, a estimate can be made 
of the magnetic double ion of the solution, 
and it is found to be of the right order of magnitude. 
K. 8. KRIBHNAN. 
Indian Association for the 
Cultivation of Science, 
Caloutta. 
Feb. 15. 


1 Proc, Rey. Soc., A, 181, 22O (1987), 164, 117 (1038) 

1 J. Chem. Phys., 6, 207 and 654 (1088). 

* Raman, C. V. and Obinohelkar, 8. W., a aie doe (1031); - 
O.R., 193, 031 (1081); 193, £10 . 


A Comprehensive Fundamental Electrical Formula 


Dr. C. V. Deyspata has pointed out that his 
formula! can be applied to the calculation of what 
are usually called ‘electromagnetic forces’; and it 
then becomes an expression (in vector notation) for 
the generally accepted principle called the Biot- 
Savart law. But the experimenta to which I referred 
in Natrona of August 7, 1987, have shown that the 
Biot-Seavart law sometimes indicates only a small 
fraction of the actual force, and have therefore 
ahown the serious incorrectness of the more general 
formula proposed by Dr. Drysdale. 

The accuracy of my experimental resulta was 
verified by finding that they were all in close 
ment with the formula given in Maxwell’s Art. 583. 
When applied to the case shown in Fig. 2 of my 
above-mentioned communication to NATURE, this 
formula becomes 


F = #dL/dy, 


where F is the force that acta in the vertically down- 
ward direction on MBON, while this part of the 
circuit moves through the distance dy in that direc- 
tion, which movement increases the inductance by 
the amount dL. The value of dL/dy can be found 
by differentiating the well-known expression for the 
inductance of 4 circuit. Maxwell's 
formula seys that the vertical foroe exerted on 
MBON by MADN and on MADN by MBON, is 
8:744', whereas ‘’s formula says that the 
force exerted on MBON by MADN is 0:48 4%, and 
that the force exerted on MADN by MBON is 
0-17 48, this last being leas than one-fiftieth of the 
actual force. Here it will be seen that Drysdale’s 
formule contradicts, to a very serious extent, both 
Maxwell’s formula and Newton’s laws of motion. 
W. FEF. Dowror. 
48 Grosvenor Road, Z 
Birmingham, 20. 
Jan. 80. 


1 MATURI, 148, 905 (1938). 


Ma. Duntor’s measurements do not in any way 
affect the validity either of my equation, the Biot- 
Savart law, Faraday’s law of electromagnetic in- 
duction, or the etic flux-cutting equation. His 
error lies in assuming that it is y the tio 
field of the lower fixed portion M,ADM, the 
accompan; circuit which produces a force on the 
conductor ; whereas the only part of the magnetio 
field produced by the whole circuit which does not 
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produce a force on BO is that due to BC itself. If for 
simplicity we consider a very long narrow rectangular 
loop of breadth b and conductor radius a, the magnetic 





force at any distance » from AB and remote from 
BO or AD is H = 21 /x + 2I/(b—x), and henoe if the 
length of the loop is increased by the amount dy 


ðL 
oe a 2 tip + I(b—2)\dz, 


neglecting the internal magnetic field: in the con- 
ductors. But the magnetio force at a corresponding 
point on BO is H’ = H/2, and the force on BO or on 
AD is therefore š 


pat fee = r f'ere- = y 
e s 


which is Maxwell’s formula, with which Mr. Dunton’s 
Measurements agreed. He ought actually to have 
observed a somewhat greater force due to the pressure 
on the ends of the conductors caused by the con- 
atricting effect of the current in the mercury (the 
‘pinch phenomenon’ of Carl Hering), which is covered 
by the same argument; but the above is sufficient 
to show that his supposed discrepancy has no 


foundation. 
C. V. DBEY8DALE. 


Frequency Interpretations in Probability 

Ir he were consistent, de Morvre would not have 
accepted 5/12 as the probebility in Dr. Jeffrey’s 
problem. (Two boxes, one containing 1 white and 
2 black balls, the other 1 white and 1 black. Choose 
a box; then draw a ball; what is the probability 
of drawing white ? Narung, Feb. 11.) For, according 
to his definition, the statement that- the probability 
is 5/12 must mean that there are 12n different 
possible cases, of which ön are favourable, n being 
‘an in That simply is not true. 

The ‘modem’ who. affirms 5/12 must hold that 

bability means something other than the ratio of 
avoureble to possible cases. When the cases are 
sums of “ le” elamenta, then the prob- 
ability happens to be that ratio, but not otherwise. 
De Moivre’s definition, or La ’s modification of 
it, is not wrong; it ia merely unduly limited; it 
tells us nothing about probability except in a limited 
class of problems. 


602 
The question is then what is the general meaning 
of probability, and why, in this limited class, does it 
happen to be measured by the ratio? The question 
can be answered in accordance either with Dr. 
Deming’s view or Dr. Jeffrey’s. My object is not to 


answer the question, but to point out that an answer 
is required. 


21 Carlton Hill, 
St. John’s Wood, 
N.W.8. 
Feb. 12. 


NORMAN CAMPBELL. 


Use of the Termination -tron in Physics 

In the invention of names in physica, there appear 
to be two schools of philological thought as to the 
meaning of the termination ron. Aocor to one 
school, it is derived from a Greek word an 
instrument, as illustrated by cyclotron or pride son 
whereas according to the chee it signifies an ele- 
mentary icole, as in positron and now mesotron. 
The decision as to which is the better meaning is in 
no way helped by reference to authority, for the 
ancients appear to have been wholly ignorant of the 
use of the word in either sense, or mdeed in any 
sense at all. It is perhaps none the worse for that, 
but it does seam an unnecessary confusion to intro- 
duce, out of all ible combimations of letters, 
exactly the same four to represent a new machine 
or & new particle. If the termination is to be accepted 
for both, it is indeed rather hard to think of anything 
in modern physics to which it might not be applied. 

Discoverers are of course free to name their 
inventions as they please, but there would be, to 
say the least, a convenience if the ‘chosen name 
terminated with something expressing the category 
to which its possessor belongs, so that -tron should 
be restricted to signify either an instrument or a 
particle, but not both. The names thyratron and 
cyclotron have already got into wide use, so that it 
would seam almost impossible to change them without 
confusion. On the other hand, positron and mesoiron 
are household words in the mouths of comparatively: 
few, and to rename them would not cause such 


wid trouble. The situation is unavoidably 
icated of course by the electron and neuron, but 
the division of these as elec-iron and noeu-iron is one 


which the most illiterate would make, and 
-on taken by itself—why not for example poson and 
negon t—seers the most natural ending for a particle. 
0. G. Darwin. 
National Physical Laboratory, 
Teddington. 
Mar. 28. 


Growth-controlling Hormonal Substances of 
the Hypophysis 
Sroupyuxa the substances which accelerate or 
inhibit the growth of plante, and which are present 
in different extracts of particular organs of animal~ 
‘body, we have found that the acetonio extract of 
the anterior lobe of the hypopbysis accelerates the 
growth of planta, while the same extract of the 
posterior lobe of the hypophysis inhibita their growth. 
Later, we Timented with various extracts of 
organs inftuenomg the growth of animals. These 
i ta were performed upon young animals of 
the same breed (rabbits, guinea pigs), and especially 
upon young rate of about 30 gm. in weight.. We 
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have found in the acetonio extract of the anterior 
eae ae h hysis & substance which accelerates 
normal young animals compared with 

pata didlos the same conditions. This substance is 
not identical with the somatotropic hormone of Evans 
because ita physical and chemical p rties (freedom 
from albumin, resistance to boiling, roused senaibility 

to alkali, eto.) are different. Compared with the 
controls of the same breed, the normal size of the 
animals under treatment is attained under the in- 
fluence of the substance in a shorter time. The action 
was evident after two or three injections of the extract. 

The acetonic extract of the posterior lobe of 
hypophysis was found’ to have an opposite result. 
After two or three subcutaneous injections of the 
extract, the growth of the animals became so much 
inhibited that two or three months later the weight 
of the treated animals was only slightly increased 
compared with controls. The treated animals pre- 
sented quite a normal appearance not only in their 
behaviour but also in their appetite. The anatomical 
examination of the animals which were killed has 
shown no pathological changes in the organs, which 
were of an inferior average weight compared with 
the organs of the controls. 

There exist, therefore, in the hypophysis not only 
the somatotropic growth hormone discovered by 
Evans, but also other growth-controlliing substances, 
namely, in the anterior lobe a growth-stimulating, 
and in the posterior lobe a growth-inhibitmmg sub- 
stance. We suggest that the substance inhibiting the 
growth of animals and of plants in the posterior 
lobe of the hypophysis be named ‘amicine’. 

BERNARD LUSTIG. 

Pearson Foundation. 


Radium Institute, 
Cracow. 
Feb. 18. 


HENRY K. WAOHTEL. 


Pentose Nucleotides in the Cytoplasm of 
Growing Tissues 

InTEREST in the nucleic acid metaboliam of mitosis 
has in general tended to centre on the nucleus. More 
recently evidence has been obtained showing an inter- 
play between the nucleic acid metaboliam of the 
nucleus and that of the cytoplasm’. Studying the 
ultra-violet absorption spectra of the cytoplasms of 
growing tissues, we have found them all to exhibit 
the maximum around 2600 A., characteristic of the 
cyclic nitrogenous bases present in the nucleic acids. 
In contrast, the homologous mature tissues exhibit 
a different absorption similar to that of the proteins. 

The cells from rapidly yeast cultures have 
already* fen ahoen i ee ee Ge 
senescent cultures in containing a much higher con- 
centration of the substances absorbing maximally at 
2600 A. An estimate of the total abeorbing substances, 
calculated as yeast nucleic acid, agrees well in order 
of magnitude with Baumann’s data? for the yield 
on the extraction rt heel nucleic acid from yeast. 

In the tissues o. lant embryo, prepared as 
they are for rapid pose and division, it has long 
been known that yeast nucleic acid was present“. 
The absorption spectrum of cells from the rye 
embryo shows a maximum at 2600 A., with an addi- 
i absorption indicating a high concentration of 
proteins. Here Behrens’ has shown that yeast nucleic 
acid can be extracted from the cytoplasm of the cell 
itself. 
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In the eggs and embryos of animals, pentose 
nucleic acids have already been demonstrated for 
the sea urchin’, chick* and fish’. The absorption 
spectrum of the Drosophila egg cytoplasm agrees 
well with that of a nucleic acid’. Moreover, the 
imaginal disks of the Drosophila larva, which are 
dividing rapidly while the larval cells merely increase 
in size, have a strongly absorbing cytoplasm the 
absorption spectrum of which has @ maximum at 
2600 A. In the mid-gut of the larva, where the 
imaginal cells are present in small nests the 
larval ocells, it is easy to compare the absorption 
spectra of the two types (Fig. 1). The functional gut 
cell of the larva has a much lower concentration of 
abeorbing materials, and the shape of the absorption 
curve is more like that of proteins. 

The system of apical growth in the root of planta 
is another case in point. We have studied the Almun 
root-tip, findmg in the zone where mitoses are 
occurring, cells with a high concentration of absorbing 
materials the absorption of which is of the 
nucleic acid type. T the base the cells which 
will no longer divide have the absorption spectrum 
of a protein with cyclic amino acids (Fig. 2). 

The absorbing substances are probably pentose 
nucleotides. In the cases of yeast and the rye embryo, 
yeast nucleic acid has been extracted. In the Droso- 
Phila end the Alium material a strong orcin reaction 
for pentoses has been obtained in the same tissues, 
which on micro-incineration show a plentiful residue 
of ashes that give a positive test for phosphorus. 
That the pentose, phosphorus and ultra-violet abeorb- 
ing mentioned above occur in’ the same 
tissues gives support for the assumption of the 
presence of nucleotides. 

Tt seams likely that a high concentration of nucleic 
acids is the basis of the generally noted basophily of 
embryonic tissues. Those here discussed are strongly 
basophilic, in correlation with the high ultra-violet 








A OOMPARISON OF THM ULTRA-VIOLET ABSORPTION 

SPECTRUM OF THE MATURE LARVAL GUT ONLL (LOWER 

OUBYE) WITH THAT OF A ONLL FROM THE IMAGINAL 

DISKS OF THE MIDGUT (UPPER CONTINUOUS OURVS). 

In TME DOTTED CURVE THA VALUES OF THE LOWS 

OURVE ARE MULTIPLIED BY THE FACTOR 10 TO PERMIT 
A OOMPABISON OF SHAPES. 
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THE ULTAA-VIOLBT ABSORPTION SPROTRA OF THE 

OYTOPLASM OF A CELL FROM THA GROWTH IONA (UPPER 

OUBVE) AND FROM THE BASH (LOWER GURVS). THE 

DOTTED OUBVE HAS THE SAME MEANING AS IN Fig. l, 

BUT THE VALUES OF THE LOWER OUBVM ARE MULTI- 
PLIAD BY 8 IN THIS OASE. 


abeorption. The presence of pentose nucleotides in 
high concentrations in rapidly dividing tissuce is 
probably thus a general phenomenon. 

T. CASPERSSON. 


Jack SoOHULTE. 
(International Fellow of the 
Rockefeller Foundation.) 
Department of Chemistry, 
Caroline Institute, 
Stockholm. 
Feb. 21 
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The Enzyme System Transferring the Amino-Group 
of Aspartic Acid 

I HAVE, in recent communioations!.*, described a 
method for the preparation of a purified enxyme from 
muscle tissue, catalysing the reversible transfer of 
amino nitrogen from glutamic acid to monocarboxylic 
a-ketoacids*. The ensyme preparation is inactive 
with regard to the Umamieierung, or ‘trans-amination’ 
of aspartic acid, whereas this process is readily effected 
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by the original muscle pulp*. I have smoe been 
successful in obtaining from muscle tissue, by means 
of a modified purification scheme to be described in 
detail elsewhere, enzyme p rations catalysing the 
transeamination of aspartic acid at a considerabls rate 
in the presence of a thermostable activator. or 
coenzyme, contained in tissue extracts. 

This enzyme preparation still contains thé enzyme 
of glutamic acid trans-aminstion, but friom vegetable 
i can be obtained that are 
ic acid while com- 
pletely indifferent to The io 
enzyme differs from the glutamic enzyme im that it 
is more readily extracted from tissues by aqueous 
` solvents, and also in its er lability. The glutamic 
enzyme appears to contain an active group similar 
to the coenzyme of aspartic enzyme, but leas readily 
dissociable. The chemical nature of the active 
thermostable constituent is under investigation in 


this laboratory. 
M. G. KBITIMANN. 
Laboratory of Oxidstion-Reduction 


Processes, 
Department of Metabolic Research, 
Viem, Moscow. 

Feb. 15. 


1 Kritemann, Biookismda (Moscow), 3, 6953 (1088). 

3 0.R. Acad, Sei, U.RSS. 8l, No. 1-2, 72 (1938). 

* Braunstein and Kritamann, Masymolegia, 2, 129 (1937). 
t Karyagina, Piookimda, 4, No. 2 (1939) (In the Press). 


Purification of Uricase 

Uniaasa is an enzyme which catalyses the 
oxidation of uric acid. It was repaited recently 
by Davidson! that he had been able to obtain 4 
preparation of uricase about a thousand times more 
active than the acetone er of liver which was 
used as a starting material. Several purified prepara- 
tions showed, according to him, a high and fairly con- 
stant iron content ranging from 0-15 to 0:20 per 
cent, which he regards as evidence in favour of the 
view that iron is a constituent of uricase. 

Using a modified method of puriffcation, I Have 
been able to obtain preparations 1,000-1,400 times 
more active than the acetone powder of pig’s liver 
used as initial material. My ions are oom- 
pletely colourless, insoluble in water and only 
speringty soluble in alkaline buffer solutions. The 
iron content of these preparations as determined on 
samples up to 16 mgm. of dry weight, is only 0-02 
per cant. 

Their catalytic activity is poisoned reversibly by 
potassium cyanide but not by daa ee sulphide, 
aa-dipyridyl, pyrophosphate or diethyldithiocarbam- 
ate. 

The lack of proportionality between iron content 
and activity in preparations obtamed with different 
methods and the very low iron content (0:02 per 
cent) in highly purified enzyme preparations make it 
very improbable that iron is a constituent of uricase. 

An account of the purification and properties of 
the purified efzyme will be given elsewhere. 

O. G. HoLmpmra. 
Molteno Institute, 
University of Cambridge. 
Maroh 3. 


ee Warum, 141, 700 (1088). Biochem. J., 98, 1389 
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Marrubiin, a Diterpenoid Lactone 

Aocornpina to Gordin', marrubiin, the optically 
active bitter principle of Marrubium vulgare, is a 
lactone, O,,H,,0,, m. 154°5°-155°5°, which on 
hydrolysis yields ic acid, Cy,H,,O,, m.p. 178°- 
174°, forming an ethyl ester, m.p. 87°. 

In the course of an investigation on the constitution 
of this compound, which has m.p. 158°, we have 
found that the analytical results and molecular 
weight determinations given by marrubiin and 4 
number of ita derivatives are m agreement with the 
formula 0,,H,,0, for the lactone which on hydrolysis 
gives rise to a monobasio acid OH Os m.p. 197° 
(methyl ester, m.p. 85°; ethyl eater, m.p. 88°). 
Hydrogenation of marrubiin and marrubic acid gave 
the oorrespo tetrahydro-derivatives, m.p. 182° 
and m.p. 187° (ethyl ester, m.p. 95°) respectively, 
which like the parent compounds are interconvertible. 

Determination of active hydrogen indicates that 
marrubiin contains one hydroxyl group and, since 
the compound does not appear to form acyl deriva- 
tives under the usual conditions, this is in all prob- 
ability a tertiary alcoholic group ; the fourth 
atom is present in an oxide system. Marraviin, 
which is readily reainifled by warm mineral acids and 
by hot formic acid, gives rise on oxidation with 
potassium to a neutral compound, 
m.p. 211°, and a lactone, m.p. 161° (acid, m.p. 208°), 
which is alao formed Diag aids a ead sal ees 
action of ozone, whilst dehydrogenation with selenium 
oe eee good yield of 1:2: 5- 
trimethyInaphthalene (agathaline). It is concluded 
that marrubiin is a hydroxyditerpene lactone of the 
manoyl oxide type. 


Dept. of Organic Chemistry, 
Tiverpeol 


Frepa HOLLIS. 
J. H. RICHARDS. 
A. ROBERTSON. 


1 Gordin, J. Amer. Chem. Soc., 30, 265 (1008). 


Effect on Bacteria of Continued Cultivation 
in Lecithin Broth 


Tam pathogenic properties of bacteria (typhi, 
dysenteris, coli) are slowly reduced by daily sub- 
cultures (about a hundred) on bouillon containing 
between 0-2 per cent and 4 per cent colloidal lecithin'. 
For the sake of brevity these will be designated as 
L-bacteria and normal organisms as N-bacteria. 

Particularly interesting resultas were obtained with 
B. typhi murium, which after four hundred sub- 
cultures required 10,000 times the original dosage 
to produce a fatal effect when injected intra- 
gerne toneally into mice (1,000 and 10,000,000 living 

ria, respectively). Neither fifty subsequent sub- 
cultures on ordinary media nor twelve animal passages 
induced a return of the pathogenic properties. The 
agglutinability of the L-bacteria with immune serum 
produced by the corresponding N-bacteria was not 
measurably lessened, nor was their ability to produce 
H and O utinins in affected animals. 

The duration and intensity of the immunity result- 
ing from intraperitoneal administration of L-strams 
were equal to the resulta observed in surviving 
animals infected with N-strains, and the resulta were 
better than those obtained by the injection of 
10-100 times as many N-bacteria killed at 60° C. 
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Groups of t mice which received ten oral 
doses (0:5 0.0. y) of a 24-hour living broth culture 
oe a ee B. typhi murium gave birth as 
normally as untreated controls. A similar group of 
nies eaters Nee eee ee 
of N-bacterla showed 100 per cent m 
Three months later, the mice which had fed 
L-strams were given orally large numbers of N- 
bacteria ; the resulting mortality was 15 per cent, 
whereas controls which had been immunized at the 
same time with large numbers of heat-killed N-bacteria 
showed a mortality of 80 per cent. 

A certain degree of attenuation in virulence was 
also noticed after passage of N-bacteria on ordmary 
media. After four hundred passages of B. typhi 
murin, the lethal dose was fifty times that of the 
aa cone However, in most such cases a few 

POTA ainsi, Bd sufficed to bring the pathogenicity 
of the strain to ita origmal degree. 
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In animals inoculated with L-strains the bacteria 
disappeared from the blood stream and organs within 
a fow weeks and sometimes within as short a time as 
48 hours. Animals which had recovered from sub- 
lethal doses of N-strains generally remained oerriera 
for many months. 

All the L-strains aleo showed a diminished pro- 
duction of endotoxms. This effect is irreversible 
in the case of B. typhi murium, even after fifty 
passages on ordinary media; other members of the 
typhi-coli-dysenteris group, however, recovered their 
endotoxicity. 

Basvuon 8. Lavi. 
LEO OLITZKI. 
Department of Hygiene and Bacteriology, 
Hebrew University, 


Points from Foregoing Letters 


From an observed asymmetry in the spatial 
distribution of the explosion fragments from uranium 
bombarded by fast neutrons, N. Feather oon- 
cludes that leas than 5 x 10° sec. must elapse 
between the capture of a neutron by the nucleus and 
the break-up of the into two heavy fragments. 
Previously, more direct methods of investigation 
had indicated that this time must be less than 
0-003 seo 

J. A. Orowther and H. Liebmann show that the 
peated dnote’ mobility of egg albumin alternately 

decreases and increases when exposed to increasing 
doses’ of gamma-radiation. 

The occurrence in certain circumstances of a beam 
of positive ions in high vacuum cathode ray tubes of 
a commercial type is described by J. Forman. It 
appears to be a secondary effect due to residual gas 
and causes damage to the fluorescent screen. 

Patterns of the emission from fine metal points 
under autelectronic conditions can be identified, 
acoording to M. Benjamin and R. O. Jenkins, as 
corresponding to the main planes im the crystal 
lattice. The patterns obtained are made up of 
twinkling spota which are of possibly atomic dimen- 
sions. The technique described lends itself to the study 
of surface structure and surface contamination. 


8. 8. Bhatnagar finds that in borax glasses of 
manganese, the manganese ions in the decolorixed 
variety have an i tal value of magnetic 
susceptibility equal to 268-3 x 10*, which oom- 
pares well with the theoretical value of 269:8 x 
10+ for divalent manganese. The coloured variety 
shows a value intérmediate between the divalent and 
trivalent manganese. 

On the basis of magnetic and other evidence, 
K. 8. Krishnan concludes that the octahedra of water 
molecules surrounding the cation in many of the salts 
of the iron and the rare earth groups, are asymmetrio, 
the of asymmetry being determined by the 
electronic state of the cation in the centre; this 
arrangement persiste in water solutions. 

W. F. Dunton argues that the “comprehensive 
fundamental electrical formula” proposed by ©. YV. 
Drysdale, when applied to the calculation of electro- 


magnetic forces, will sometimes give resulta that are 
inconsistent with Newton’s laws of motion, and are 
very different from the results given by Maxvwell’s 
energy method of calculation. In reply, Drysdale 
points out that the force on a ight conductor 
depends upon the magnetic fleld induced by the whole 
of the remainder of the circuit, and that the proper 
application of the flux-cutting principle or of the 
Biot-Savart law gives the same value for the force as 
thet given by the Maxwellian formula. 


B. Lustig and H. K. Wachtel state that they have 
extracted with acetone a growth-stimulating hormone 
from the anterior lobe of the hypophysis and a growth- 
inhibiting hormone from the posterior lobe. 


Moasuring the ultra-violet absorption spectra of the 
in cells of the rye embryo, the Alium root- 
tip and the Drosophila imaginal disks, T. Cas- 
perason and J. Schultz find the absorption band 
characteristic of the cyclic nitrogenous bases in the 
nucleic acids. These ultra-violet absorbing substances 
are present as pentose nucleotides in high concentra- 
tions in rapidly dividing tissues. 

The enzyme effecting the reversible transfer of 
amino nitrogen from aspartic acid to different 
a-ketoacids has been prepared from animal and 
vegetable tissues by M. G. Kritamann. The enzyme 
is associated with a thermostable co-enxyme. 

O. G. Holmberg states that the very low iron content 
(0-02 per oent) in highly Haag preparations of 
uricase makes it improbable that iron is a constituent 
of this enzyme. 

Marrubim, which is the bitter principle of Marru- 
bium vulgare, is an unsaturated lactone of the 
diterpene series, acoording to A. Robertson and his 
co-workers, having the empirical formula ©,,H,,0, 
and containing & tertiary hydroxyl group and an 
oxide linking. A number of derivatives have been 
obtained, including agathaline, which is formed by 
dehydrogenation with selenium. 

B. 8. Levin and L. Olitzki find that bacteria of 
the typhi-coli-dysenteris , which had been 
subjected to daily passages m lecithin bouillon, 
showed a markedly lower ae ee than controls 
grown in ordinary bouill 
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Research Items 


Mangarevan Ethnology 
Tu Rawat Hoa (Dr. Peter H. Buck) has recently 
reported on the resulta of bis ethnological observa- 
tions on the Mangarevan expedition organized by the 
Museum in 1934, when he spent seventy days on 
(Bull. 157, Bernice P. Bishop Museum, 
Honolulu). The Mangareva (Gambier) Islands lie in 
latitude 20° 20’ S. and longitude 134° 45’ W., 900 miles 
from Tahiti, and 1,450 miles from Easter Island, the 
eastern extremity of Polynesia. The group consists 
of four islands, which are the unsubmerged peaks of 
extinet volcanoes, without permanent streams and 
with only a few i The ion is much 
mixed, and only a families of full-blooded 
Mangarevans remain. It is probable that at no time 
did the population exceed more than s few thousand. 
It was kept within food-producing capacity by 
emigrations resulting from inter-group struggles for 
cultivable land and cannibaliam. Their speech is a 
dialect of Polynesian, resembling that of Cook 
Islands, Tuamotu, and New Zealand. The culture 
of Mangareva is fundamentally based on the early 
culture that prevailed in the iety Islands before 
dispersion took place to Hawaii in the north and 
New Zealand in the south. The earliest settlers 
evidently drifted in from the Tuamotus in small 
groupe, bringing no cultivable food plants, and in 
insufficient numbers to establish an organized system 
of social classes. They were a simple fisher folk. 
Later immigrations about a. 1800, in the form of 
organized expeditions, brought food plants from 
some volcanic group such as the Marquesas, or the 
Society Islands. They mtroduced the worship of 
Tu, the marw, and a highly organized social system. 
The major gods of the Society Islands are present, 
and the form of worship and temple follow those of 
Central Polynesia. The pattern of social organization 
is orthodox Polynesian, while the material culture 
has an early Polynesian pattern. Mangarevan 
culture was thus an offshoot of Central Polynesian 
culture, which reached the islands by way of the 
Marquesas. 


Propagation of Vaccinia in Chick Embryos 

Marsops of cultivating viruses on the embryonic 
membranes of the developing chick within ite - 
shell, which have been devised during the last 
years, have been applied to the cultivation of the 
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vaccinia virus, and Lieut.-Oolonel W. D. H. Stevenson: 


and Dr. G. G. Butler have recently reported upon their 
extensive studies of this subject (Ministry of Health : 
Reps. on Pub. Health and Med. Subjects, No. 87. Lon- 
don: H.M. Stationery Office. 4s. net). Glycermated 
calf lymph, which is usually employed for vaccination, 
is prepared by inoculatmg the skin of calves, collecting 
the vaccinal material and mixing it, after grinding, 
. with glycerin, water and & small amount of preserva- 
tive. However carefully prepared, the material con- 
tains numbers of extraneous micro-organisms, which 
are reduced by treatment and storage to a number 
considered safe. The vaccinia grows well in the egg, 
and the material so obtained can be used for vaccina- 
tion. Fertile hens’ eggs are used ; these are inoculated 
by a special technique, the eggs are opened on 
the fourth day of incubation, and the material is 


then collected. By adopting certain precautions, it 
is possible to obtain a lymph free from the extraneous 
micro-organisms which are so troublesome in ordinary 
calf lymph. It is suggested that in the future chick 
membrane lymph may replace calf lymph. Full 
details of the technique are given in this report, which 
also contains a critical discussion of the whole subject. 


Acetylcholine Formation in Tissues 


B. B. Dioxsurr (Quart. J. Exp. Physiol., 28, 248; 
1938) studied the formation of acetylcholine in the 
different tissues of dogs by suspending the tissues ın 
warm eserinised Locke’s solution and oxygenating 
for five hours. The brain cortex, basal ganglia, spinal 
cord, sympathetic ganglia, auricle, urinary bladder, 
gastro-intestinal tract and pancreas were found to 
possess the of forming acetylcholine. 
Although all parts of the gastro-intestinal tract could 
form acetylcholine, the largest quantities were 
formed by the small intestine in which the nerve 
plexuses are chiefly responsible. The writers 
that acetylcholine formation is a specialized function 
of the nerve cells. 

Birds of Nanking 

- In the difficulties which beset China at present, 
it is surprising and gratifying to find that publication ` 
of scientific seams to continue without break. 
An account of the passerine birds of Nanking and 
ita vicinity has appeared as one of the contributions 
from the Biological Laboratory of the Science Society 
of China (Zool. Series, 12, No. 9, Shanghai, 1938). 
It is a guide to a passerine avifauna of 112 species 
and subspecies, amongst which the finches (with 
22 forms) predominate, and the wrens, goldcreats 
and orioles are each represented by only one species. 
Analytical keys to the characters of families, species 
and subspecies, as well as many illustrations of 
distinctive head-markings, aid in identification. The 
author, L. T. Chong, has compiled the list from 
collections which have been accumulating in the 
museum of the Biological Laboratory since 1925, so 
that it is possible that-additions may still have to be 
made ;'but to a Western reader it is remarkable that 
where s0 many Western species of birds are repre- 
sented, there should be such a dearth of subspecies 
familiar in Great Britain. 


Tomato ‘Rogues’ 


GROWERS of tomatoes are often troubled by the 
appearance of abnormal plants or ‘rogues’, which are 
of dwarf habit, have extensive lateral shoot develop- 
ment, with unusual leaf shape, and give low yield. 
M. B. Craene, of the John Innes Horticultural Institute, 
has investigated the genetics of these aberrant 
tomatoes (Gard. Chron., Feb. 11 and 18, 1989). 
Grafting experiments have shown that the Ə 
condition is not pathological, and it is probable that 
unstable genes, which could either determine normal, 
or mutate to form rogues, are present in the plants 
concerned. lants frequently develop normal 
growth, and it found that seeds harvested 
from trusses at various heights on such a plant, yield 
varying proportions of rogues. The more general 
question as to any effect of position of the truss 
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upon normal genes has been mvesti by experi- 
ments on & cross between the varieties Kondine Red 
and Blaby. No differing proportions of characters in 
the offspring could, however, be associated with 
varying positions of the trusses in these normal 
conditions. The control of rogues would appear to 
be easy, if sufficient care be taken to eliminate 
abnormal planta during the first potting, and to save 
seed only from tomato plants which are fully normal. 
Mosaic Disease of Cassava 
A VIEUS disease which causes a mosaic-like mottling 
of the leaves of cassava (Manihot utilissima) has been 
known in East Africa since 1894, and there has bean 
an increasing recognition of the serious nature of the 
disease. H. H. Storey and R. F. W. Nichols, of th 
East African Agricultural Research Station, Amani, 
have recently made detailed studies of the malady 
and ita transmission (Ann. App. Biol., 24, No. 4, 
790-806 ; Nov. 1988). Symptoms exhibit wide varia- 
tion, owing to varietal reactions of the host, and also 
to differences in strains of the virus. Two of 
strains have been recorded, one giving mild, and the 
other severe, symptoms. va mosaic has not 
been transmitted to a healthy plant by mechanical 
means; but it can pass acroes a graft union, and has 
an insect vector, a species of Bemisia. The latter can 
only inoculate a plant h an immature leaf, a 
fact which should be in experiments upon 
movement of the virus. It has been found already 
that the virus does not pass out of the inoculated leaf 
uptil after eight days. It then moves quickly to the 
_Pase of the stam, and slowly into the side branches. 
The presenoe of a mild strain of the virus does not 
confer any resistance against the more severe kind. 


The Centromere 


C. D. DARLINGTON (J. Genetics, 87, 341; 1989) 
finds in Fritiflaria kamschatkensis that chromosomes 
pe ee ee tee Pist, of meiosis due to 

ure of bivalent formation, and more frequently 
as the result of bivalenta being crowded off the plate. 
In about 1,000 first anaphases, 109 lagging chromo- 
somes were found. Of these laggards, 107 showed 
transverse divisions of the centromere. It is suggested 
that chromosomes with terminal attachments, 
chromosomes with similar enda as in the extra 
chromosome of secondary trisomics and attached X- 
chromosomes of Drosophila may result from this 
type of division of the centromere. The structure of 
the centromere is discussed. 


Effect of Colchicine on Allium 

A. Lavan (Hereditas, 24, 471; 1938: 25, 9; 
1989) has studied ocytologically the effect of ool- 
chicine on mitosis and meiosis in Alum. In both 
types of cell-division the spindle apparatus is more 
or leas put out of action. In mitosis the normal 
division at the attachment constrictions is consider- 
ably delayed. Consequently the two daughter 
chromosomes are held together, to be included in one 
nucleus. In meiosis, a similar delay of division occurs, 
ehiaeme formation and contraction are reduced, 
leading to an increased number of chromosomes in 
the daughter nuclei. In two further pepars, by 
Levan (Hereditas, 25, 109; 1939),.and J. Rasmusson 
and A. Levan (Hereditas, 25, 97; 1989), the practical 
aspects of colchicine treatment are pointed out. The 
proportion of tetraploid ahoota from a treated diploid 
plant depends on the comperative visbility of 
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diploid and tetraploid cella. Tetraploid shoots are 
much commoner in Petunia than in sugar beet for 
this reason. 
Paper from Australian Timbers 
A SHORT time ago, an t was made b 

which the Division of Forest Producta in Australia 
commenced to work in eerie with the paper 
industry. The Division of Forest Products is under 
the Council for Scientific and Industrial Research, 
and the latter has just issued P. hlet No. 86 under 
the title “A Study of the Pulping Propertise of three 
Trees of Bucalyptus sieberiana, using the Sulphate 
Process”. This species was selected because of ite 
potential importance at the time the work was 
pann: The was prepared by J. C. Cavanagh, 

E. A. W. Mackney, and Miss T. M. 
Reynolds, and acknowledgments are made to Aus- 
tralian Paper Manufacturers, Ltd., for tbeir financial 
assistance during the period when the work was 
being done and prior to the association of other 
companies with the Division. Thanks arẹ, it is said, 
also due to the company for the active assistance 
of ita officera in carrying out the evaluations, eto., 
and also in di i the problems as they 
arose. Three trees of E. sisberiana (ailver-top ash), 
which is found in favourable quantity and size in 
the southern coastal districta of New South Wales, 
were investigated. The object of the work was to 
study the variability in the yield and the quality of 
the pulp that could be expected from different parta 
of one tree and from different trees. Samples of 
the ‘truewood’ and the ‘heart’ of the butt, centre, 
and top sections of the merchantable bole were 
accordingly tested. In general, it was found that satis- 
factory pulps could be obtained from all these samples. 
The investigation is said to have yielded valuable 
data, considering the small number of trees handled. 


Densities of D,O—H,O Mixtures 

Lonesworrs, in 1937, found that at 25° mixtures 
of D,O and H,O are ideal from the point of view of 
volume changes on mixi Since the publication 
of his paper, the density of pure heavy water has been 
found by Tronstad and Brun to be dł! = 1-10750 
instead of 1-10780 found by Setwood, Taylor, Hipple 
and Bleakmey and used by Longsworth. More 
recently, Tronstad has given the value 1-10764. 
This necessitates a recalculation of rth’s 
data. E. Swift (J. Amer. Chem. Soc., 61, 198; 1989) 
has made experiments on the densities of mixtures 
of heavy water and ordinary water at 5° and 25°, 
and finds that from the point of view of density these 
mixtures form ideal solutions at both temperatures. 
The constants used in Longsworth’s equation were 
found to reproduce the resulta, the only change being 
that for the speciflo gravity of pure deuterium oxide. 
If AS is the density difference referred to pure pro- 
tium oxide (taken as 15 p.p.m. lighter than tap water) 
then the mol fraction (NV) of D,O ma mixture at 25° is 
given by the equation N =9-257 AS/(1—0-088 AS). 
Non-Stoicheiometric Oxides of Chromium 

Is addition to the well-known oxides CrO, and 
Cr,O;, a large number of oxides of chromium have 
been reported, including a dioxide CrO,. A Cameron, 
E. H. Harbard and A. King (J. Chem. Soo., 55; 
1989) have now shown that CrO, decomposes therm- 
ally in two stages with the formation of two non- 
stoicheiometrio oxide ranges: (a) OrO,., — OrO,., 
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and (b) OrQ,.,-CrO;.... Many oxides previously 
reported lie in one or other of these ranges. The 
methods claimed to give the dioxide were examined 
and it was.shown that (i) the product of low tem- 
perature decomposition of ammonium dichromate 
contains nitrogen; (ii) the oxide formed by heating 
CrO, in oxygen is in the nan-stoicheiometric range 
(a); (iii) the oxide formed by the action of CrO, on 
chromic hydroxide lies in range (b). The recent work 
of Moles and González which claimed to have sub- 
stantiated the individuality of chromium dioride is 
thus, apparently, invalid. 


Recording Sound by means of Films 

SouND-FILM recording is now & and important 
industry. Even in the earliest days of cinematography 
attempta were made to develop sound-recording on 
metal and photographio films, but it was not until 
practical forms of thermionic amplifiers were de- 
veloped that recording became of mare than scientific 
interest. On February 20 Mr. D. W. Boston read to 
the London Students’ Section of the Institution of 
Electrical Engineers a paper on the art of sound-fitn 
recording. To record sound on film the main require- 
ments are a lightproof box provided with means for 
driving the film at constant and some means 
of producing a beam of light, so that it falls on the 
face of the fim, and which can be modulated at 
audio-frequency. As the film runs past the beam of 
light it produces a trace which when developed 
appears as a band the width and darkness of which 
varies ing to the method of light modulation 
employed. This trace is known as the ‘sound-track’ 
and depends on the shape of the cecillogram of the 
recorded sound wave. The lightproof box and 
associated a is called a ‘sound camera’. For 
reproduction the film speed must be the same as 
Tee o eee cuieea lls Ga Ge 
used in recordi but unmodulated, falls an the 
sound track and the light passing through the film 
is modulated by the recorded wave form. The light 
now falls on photo-electric cells giving rise to audio- 
frequency currents which can be amplified and fed 
to loud-speakers. Sound tracks are of two types, 
variable density and variable area. The first of 
these types is produced by a light beam of constant 
width but variable density. A light beam modulated 
in this way is produced by a glow lamp with a 
suitable current passing through it. -As a rule this 
method gives insufficient light, so now some form of 
mechanical light valve is used. If the sound-track 
of the reproducer is opaque, there is very little back- 


ground noise, but if it is clear, noise will arise due to , 


dirt, grain and scratches interrupting the light. 
Recent developments in sound recording are mainly 
due, to methods of getting rid of this noise. 


The Metadyne in Electric Traction 

Tae ‘metadyne’ is a new form of electric machine 
utilizing the principles on which both the dynamo 
and the motor work. The currenta in some of the 
windings of the armature tend to produce rotation 
-in one direction and the currents in others tend to 
produce rotation m the ite direction, the object 
in view being to get rapid acceleration when starting 
and rapid retardation when stopping. The great 
advantage of the metadyne is that when going at 
speed it can be pulled up rapidly by utilizing some 
of ita own kinetic energy of motion without drawing 
on electric power from the electric supply linc as, 
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for oxample, when a mechanical brake is applied. 
Used in traction when trains are frequently startmg 
and stopping, this leads to a considerable economy 
in the cost of the power expended. The metadyne 
was invented a few years ago, and developed in a 
number of devices applicable in practice for various 
purposes by J. M. Pestarini, now of the Uni- 
versity of Turin. In a paper read to the Institution 
of Electrical Engineers on February 28 by G. H. 
Fletcher and A. Tustin, its application to electric 
traction on suburban railways was specially oon- 
sidered. After preliminary experiments, the don 
Passenger Board placed an order for 
fifty-eight metadyne equipments with Metro-Vickers, 
all of which are now in constant service. It was 
found that at 8 m.p.h. per second (average) the speed 
was too high to permit of full ing being obtained 
on the ‘motored’ axles as the limit of adhesion of the 
wheels was exceed: It was found necessary to 
apply air-brakes to the ‘non-motored’ axles at the 
same time as ‘regeneration’ was appli to the 
motored axles. During normal brakmg, approxi- 
mately two thirds of the total braking effort is 
applied through regeneration and one third by air 
brakes. The metadyne principle was first applied to 
the Diesel electric shuntmg engines on the Paris— 
Orléans line and was most successful. 


Corrosion of Underground Cables 

Mopsay telephone systems utilize extensive net- 
works of bare lead-sheathed cables drawn into 
earthenware conduits, and although lead is one of the, 
least corrodible of metals, as witnessed by the fact S 
that many lead roofs exist which are five centuries 
old, and that the Romans employed lead water pipes 
some of which are said to be in use to-day, yet the 
replacement of-corroded telephone cables ooste the 
Post Office £50,000 per annum. In a paper read to 
the Institution of Electrical Engineers on March 8 
by W. G. Radley and C. E. Richards, of the Post 
Office Engineering Research Station, it is stated 
that laboratory examination of samples of corroded 
sheathing, together with chemical analysis of the 
corrosion products and soil waters enable definite 
conclusions to be reached as to whether there has 
been electrolytic stimulation by stray currents or 
not. Useful information has been obtained from 
a tas recording the sheath current at two pointe 
a short’ distance apart and accurate determination of 
the small tial difference existing between a 
sheath and ita immediate surroundings. Localities 
exist, chiefly in certain provincial cities, where 
corrosion due to tramway stray currents is very 
rapid. There are also areas in rural districta, chiefly 
in south-east England, where the soil water 18 80 
rapidly corrosive to lead that it is now the normal 
practice to install there cables with some form of 
protective covering. The non-metallic cable sheath 
which has been discussed for a number of years does 
not yet seem to be within the realms of early pos- 
sibility. Advantages are to be gained from the liberal 
application of a suitable cable lubricant. Considerable 
increase in the life of Post Office cables subjected to 
chemical corrosion has resulted from’ the addition of 
a silicate inhibitor to the petroleum jelly used as a 
lubricant. The success that has been attained has in 
nearly every case Leen due to the formation of a 
local ‘electrolysis committee’ for considering all the 
underground servicea—gas, water, electric light, 
telephones, eto., within the area. 
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The Enzyme System of Trans-Amination, its Mode of Action 
and Biological Significance 


By Prof, A. E. Braunstein, The A. M. Gorky All-Union Institute of Experimental Medicine. 
Moscow 


HE reversible transfer of amino groups between 
aminodicarborylic acids and a-ketoacids, or 
‘trans-amination’, reported in a series of by 
Gis aha my esata’ isaf Kinai anve come: 
rence in biological objects. It is readily effected by 
most animal tissues’, and also, as shown in this 
laboratory* and independently by Virtanen? and 
Euler « al.‘, by vegetable tissues and micro-organ- 
iams. Trans-amination is effected by a special group 
of intracellular enzymes, for which the name amino- 
heres. © euguente [io preron IA ee lume 
although more precise term amin ). 
trans-amination involves Intermolecular Sas alae. 
tion, the aminopherases should be classed among the 
deamolases. differ in mode of action and m 
many from the formerly known 
of ammo acid metabolism, including the l- and 
pronto and specifo glutamic and aspartic 
the process of trans-amination can only take place 
with the participation of a dicarboxylio a-amino or 
a-ketoacid, functioning either as a stoichiometricel 
reaction partner (donator or acceptor of ammo 
ee a ce ee ee ee 


ahift of NÉ, -g 
carboxylic acids. e e E ae 
presence of low concentrations of the dicarboxylic 
carriers, trans-amination is competitively inhibited 
saturated dicarboxylic acids (oxalic, malonic, 
Saa adipic acid)*. All experimental data point 
to the special role in trans-ammation of the two 
acidic groups in the dicarboxylic acid molecules. 
. However, it is the peculiar electrostatic configuration, 
or polarity, of such a molecule, rather than the par- 
ticular behaviour due to the sence of two carboxyl 
groupe, that determines the availability of the sub- 
strate molecule for trans-amination. This is evidenced 
by the fact that a-amino acids similar in electrostatic 
structure to aspartic or glutamic acid but bearing, 
instead of the second carboxyl group, some other 
acidic substituent group (for example, phosphoserine, 
cysteic acid* and homocysteic acid‘), are adequate 
substrates for trans-amination, like the ammodicar- 
boxylic acids. The formation of ammopherase- 
substrate symplexes evidently depends upon affinity 
of the enzyme to the two electronegative acidic 
groups of the substrate—most likely, due to the 
presence in the enzyme molecule of two electro- 
Pane basio groups forming a ‘haptophorio’ centre. 
the inhibitory "soe of simple dicarboxylic 
acids, displacing the amino- or ketodicarboxylio acids 
from the haptophoric centre. It follows that the 
substrates of trans-amination belong to two different 

types, namely : 

(a) ‘Primary’ or ‘active’ substratese—those exhibiting 
direct affinity to the enzyme and capable of i 
with mono- or dicarboxylic partners alike. This 
Includes the natural amino- and ketodicarbo 


acids (and some related acids, like mesoxalic, oxyoxo- 
succinic and a-ketoadipio acid’), as well as other 
dibasic acids such as phosphoserine, cysteio and 


(b) ‘Secondary’ or ‘passive’ substrates—all 
monocarboxylic a-ammo and a-ketoacids lacking 
direct .affinity to the Seats othe oni and trans- 
aminated 


only as Pn o e rte) dicarboxylic 
substrates or. with their i in tion in the case of 


substrates depends upon the 
keto or amino group in the a-position to a free 
carboxyl. $- or y-amimo or ketcacids, simple amines, 
aldehydes, ketanes or hydroxyketones are Inadequate ; 
di- and tides are not trans-aminated unless 
hydrolysed contaminating peptidases. 

There oxist several aminopherases differing in 
specificity with respect to primary substrates. Two 
such individual enzymes have been obtained in ocell- 
free solution, and purified to some extent, in this 
laboratory by Mrs. M. Kritzmann’. One of these 
ensymes catalyses the shift of amino nitrogen from 
glutamic or to ketoglutaric acid; the other—more 
readily extractable from tissues ‘and more labile— 
effecta trans-aminations involving aspartic, resp. 
oxaloacetic acid. We propose the names 


regio alias Sipe Rec oro 


both aminopherases*). 
optically selective: only the natural Lforms of the 
amino acids act as NH,-donators with aminopherase 
solutions, and the amino acids formed as reaction 
products also belong to the lseries (in whole muscle 
eS rst ag pnt a are AE 
observed in some cases, but evidence on this 
point is not odnclusive)*. 
The presence of aminopherases in most types of 
fran g colle mogua cer bey Day eee 
ous metabolism, especially in the many 
ER E GP E fon Cae 
formation and breakdown of aminomonocarborylic 
acids (for example, muscle, brain, plant tissues). 
Several enzyme systems of wide distribution in 
various living tissues are known at the present, 
specifically and reversibly the synthesis 
and deamination of aminodicarboxylic acids (aspart- 
ases I and I, Virtanen’s oxaloacetic oxime system’, 
glutamic and aspartic dehydrogenases). In associa- 
provide an adequate mechanism for the synthesis and 
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deamination of all amino acids in tissues contain- 
ing no universal amino-oxhydrases. Ever since the 
first E iaie aar on trans-amination, I have 
poin out the possible role of trans-aminstion in 
the synthesis of aminoacids in vegetable organiams, 


where the aminodicarboxylio acids apparently belong 
to the first organic products of nitrogen assimilation. 


Recently, Virtanen? and Euler, Adler & al.‘ 
have reported eed DEA evidence supporting, 
though not y proving, the role of 


the trans-amination mechanism in ammo acid 
synthesis. 

We wish to point out that the properties of 
i-deamimase (Krebs, Bernheim) indicate the complex 
nature of this and suggest that oxidative 
deamination of the l-amino acids is also probably due 
to the co-operation of amimopherases, glutamic or 
aspartic dehydrogenase and catalytic amounts of 


the respective dicarboxylic acids. Experimental 
verification of this hypothesis is in . If such 


be the case, it would follow that the dicarboxylic 
amino- and a-ketoacids function as intermediate 
carriers not only in the interconversion of amino 
acids by trans-amination, but also in their synthesis 
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from ammonia and deamination, thus forming o 
transition channel between mineral and organic 


nitrogen. 


Summory.—The resulta of recent investigations 
concerning the transfer of amino-groupse between. 
amino- and ketoacids are discussed. These investi- 

i led to the discovery of a new group of 
intracellular enzymes, termed aminopherases. <A 
survey is given of the range of specificity and 
mode of action of these enzymes. The biological 
significance of the aminopherases and of the di- 
carboxylic amino- and ketoacids is discussed with a 
view to their probable role as key substances in the 
biological formation and breakdown of amino acids. 
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The Atmosphere as a Raw Material" 


N the middle of the seventeenth century, the 
l phlogiston theory was generally aocepted. Scien- 
tiflo study of the atmosphere only began in the last 
i en eT and within fifty years of 

’s formulation of the theory, it had been dis- 
placed, and oxygen had been recognised, isolated 
and identified. In little more than a century, the 
composition of air was known to 1 per cent, and not 
very long afterwards, Ramsay completed the story 
with his discovery of the inert constituents. At the 
present time, gases which are only present to the 
extent of one drop in 180 gallons are articles of every- 
day commerce. 

Although use is now being made of the atmosphere 
as a raw material of industry, our demands are as 
yet quite unlikely to affect the stock appreciably. 
England and Scotland have twenty or more factories 
taking the oxygen from 20 million cubic feet daily, 
but this large amount ceases to seam when 
we remember that the population of those countries 
uses 600 million cubio feet daily in the ordinary course 
of respiration; animals add their demands to this 
figure, and the total is again vastly increased by the 
supply required for the daily ‘combustion of wood, 
coal and petrol. The case is m marked contrast to 
that of coal.. Mankind is continuously oxidizmg 
carbon, and yet rapidly diminishing the amount of 
the only agent—vegetation—that can renew his 
exhalations to a useful atmosphere. The energy 
from sunlight received in a growing season by an 
acre of land is equivalent to that obtained by the 
combustion of 248 tons of anthracite. If 25 bushels 
of corn are reaped from the acre, they return energy 
equivalent to only 0:3 tons of anthracite. Nor is 
from water power very favourable. It 
is estimated that the hydro-electric power available 


from the whole rainfall of America is about ak 
to the present power production from ooal. 

So far as the production of carbon dioxide by 
human beings is concerned, it is interesting to ocal- 
culate that a man exhales about 3 Ib. per day; a 
eucalyptus tree of the mountain ash type, 200 feet 
high and weighing 24 tons, is capable of breaking down 
about one third of this amount and returning the 
oxygen to the atmosphere. It is clear therefore that 
the tendency to replace vegetation of this type by 
buildings, or even by cereal crops, carries with it a 
potential danger to the oxygen supply. 

It was about the year 1885 that man began to 
abstract oxygen from the air for its own sake, when 


‘the barium oxide process was first used commercially. `n 


At first, much of the oxygen was used for therapy, 
and for the limelight. Now that this is replaced by 
electric light, about 98 per cent of the oxygen pre- 
pared is used in engineering, either for metallurgical, 
fabricating, or cutting purposes. Of course, the 
oxygen is no longer extracted by chemical proceases, 
but by liquefaction and subsequent reotifloation, in 
plants that can make 4,000 gallons an hour for days 
on end. The fractional distillation of liquid air de- 
ds for its success on the heat exchange tray devised 
y Kuhni, and known as a ‘foam plate’. In it, a diak 
in Weil Gh ina OE with about 10,000 holes 
to the square inch. 
ing now to the inert gases, is present 
to the extent of about 1] pèr cent, but was only 
detected in 1894 by Ramsay and Rayleigh. It is now 
pepe aed dirorily im eet ne METY 
from commercial oxygen distilling apparatus. At the 
present time, about 10 million cubic feet are used 
annually to fill the 1,000 million electric lampe pro- 
duced in the same trme. Neon exists only to the extent 
of 1 part in 55,000, but its charactenstic spectrum 
has led to the use of thousands of litres annually in 
‘neon lights’ so widely need in advertising signs. 
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Helium, present to the extent of one part in 245,000, 
or 50 tons in the atmosphere above each square 
mile of the earth’s surface, is the lightest unin- 
flammable gas, and is thus of especial use in lighter- 
than-sir craft. For this purpose it is collected from 
the gases of certain bore-holes in the United States, 
where it is present to the extent of 1-2 per cent. 
It is of particular value medically in that an artificial 
atmosphere of helium and oxygen can prevent 
Caisson disease or ‘the bends’, a malady, due to the 
solubility of nitrogen in human blood serum, to which 
divers and othera working under increased pressure 
are subject. ton, occurring only to the extent 
of 1 part ina ion, and xenon, only one tenth as 
abundant, are not used very extenmvely as yet, but 
the fact that they increase the efficiency of an 
electric lamp filament by 10 and 20 per cent respec- 
tively, suggests that they will eventually be in 
common use. 

The remaining constituent of the atmosphere, 
nitrogen, constitutes 81 per ‘cent of its volume. Fiom 
about 1880, nitrogen was chiefly obtained from the 
cakohe deposits in Chile, and the rate of extraction 
was so fast that in 1898 Crookes predicted a world 
famine in nitrogen, and therefore m agricultural 
producta, at no very distant date. Within a very 


Factor Analysis 


T the general meeting of the British Psycho- 

logical Society, held this year at the University 

of Reading, a symposium on factor analysis attracted 

on April 1 the largest number of mambers present for 
several at any meeting of the Society. 

Opening the symposium, Prof. Godfrey Thomson 
said that many sete of factors are mathematically 
available, and principles have to be adopted for 
deciding between them. These have included: (1) 
the universal desire to use few common factors ; (2) 
reproducing the whole variance ; (8) reproducing the 
correlations ; (4) insistence on a general factor ; (5) 
rotating to psychological significance ; (6) requiring 
‘simple structure’; (7) requiring invariance of 
analysis ; (8) requiring reciprocity of persons and 
testa. The second loses least information, but oon- 
flicta with (5) and (7). The third principle is used 
by both the Spearman and Thurstane schools; the 
former proceeds step by step, the latter by a aimul- 
taneous analysis. The Spearman school safeguards 
psychological significance at each step, and insists 
on a general factor. The Thurstone plan rotates the 
factors into ‘simple structure’ and holds that psycho- 
logical significance will ensue. ‘Simple structure’ 
seems to rule out a general factor, and Thurstone 
finds no g in Spearman’s own g-testa. Both methods 
result in large specific factors, and have more factors 
than testa, so that the factors cannot be accurately 
estimated. The last principle (8) is put forward eo 
Burt, who analyses covariances. ae 
only obtained, however, after removal of a 
composed of the average. 

Prof. Spearman’s paper, read by Mr. Maxwell 
Garnett, directed attention to the disappearance of 
the factor in Thurstone’s ‘Primary Mental 
Abilities”. A set of correlations, he said, can be 
factorized in many ways, the choice being regulated 
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few years, the situation was changed by the establish- 
ment of the first plant for the production of nitric 
acid from atmospheric nitrogen. That first process, 
di ing on the electric arc, has now been super- 

first by the cyanamide proceas, and then by 
the Haber process, in which the immedistə product 
is ammonia, instead of oxides of nitrogen. It is of 
interest to note that the arc procesa, with the pro- 
duction of oxides, is the one used by Nature herself 
as the main agency for restoring nitrogen to the 
earth’s surface for agricultural needs ; her arc is the 
lightning flash. In 1987 there were 145 planta 
operating on the Haber process, producing nearly 
4 million tons of fixed nitrogen, an amount which, 
though large in itself, is only the amount to be found 
above 1/5 square mile of the earth’s surface. In any 
event, the ni withdrawn from the air almost 
all ultimately finds its way back again, through the 
agency of living matter. 

From the consideration of these matters, we are 
eventually reminded that the balance of Nature is 
the only basis of man’s existence. It will demand 
control over vegetation which has been lacking ever 
since the inception of the industrial period, and it 
is to chemists that the world should look for a 
lead. 


in Psychology 


by statistical simplicity and psychological interest. 
The theory of two factors uses a method which draws 
all the correlations from one factor. Statistically 
simple, it affords chologically the basis for the 
concepts of general ability. Hotelling, Kelley and 
Burt, in that the weighta of factors dre 
heaped up in order of caloulation, generate nogative 
loadings which contradict . Alexander 
and Thurstone, in rejecting negative loadings, decrease 
without eliminating the indeterminateness. Thur- 
stone in addition maximises the number of zeros. It 
is this which benishes the general factor, for weighta 
which fall below a certain minimum are ascribed to 
error and counted as zaro. Moreover the number of 
Thurstone’s factors creates suspicion. 

Correlations alone fail to determine factors com- 
pletely : other grounds are needed. In the special 
case of one single factor we have the cogent ground 
of peraimony; in all other cases to find adequate 
grounds is difficult. 

Prof. Burt em that the co ta 
obtamed by factorizing a correlation table desorbe 
an analysis of the relations between minds and their 
environments. Whether a factor has meaning depends 
on the appropriateness of the experimental design as 
much as on the of the analysis. Factor 
analysis should, if possible, be based on covariances 
rather than on correlations. Variance varies objec- 
tively, and depends primarily on the complexity of 
the process measured. When the errors are suff- 
ciently small, all analyses reveal a series of factors 
whose contributory variances are roughly 50, 12, 5 
+ . . per cent of the total. This may be explained 
by regarding factor analysis as a process of successive 
averaging. Concerning the ‘sampling theory’, he 
said that an effective test integrates a wide variety 
rather than samples a large number of oo-ordinations. 
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Accepting Prof. Thomson’s equation, it can be 
shown that the sum of the test-measurements 
operates as tho eral factor in his hierarchies. If 
we assume that intelligence depends on the number 
and systematic arrangement of the unorganized 
synapses of cortical neurones, this interpretation 
appears equally plausible fram a physiological point 
of view. He reiterated his belief in the reciprocity 
principle and his opinion that the bipolar factors 
obtained by correlatmg tests and persons respectively 
are essentially identical. . 

Dr. W. Stephenson said that Prof. Thomson would 
appear to take testa for granted and to seek to 
identify the qualities of persons tested with selected 
factor axes. It seamed to him that testa should have 
something to say about the axes to be selected, and 
that wo should define axes at the outs? on paycho- 
logical grounds. Mathematical theorems would then 
be used to see whether these axes are consistent 
with facta. 

There is a deal of equivocality in the use of 
the word ‘ability’ in factor analysis, and he proposed 
a definition which relates abilities to what he called 
non-fractional factors for cognitive activity, a non- 
fractional factor bemg a kind of compound of the 
‘fractional’ factors discussed. 

A general discussion followed the papers, In 
summing up, Prof. Godfrey Thomson said that ag 
Thurstone was not present he thought he ought: to 
say something on behalf of the idea of ‘ample 
structure’. Recently he had heard Prof. P. A. ML Dirac 
support the thesis that when he found a h i 
or solution of mathematical beauty he could 
have considerable confidence that it would correspond 
to something real in physical Nature. Something of 
the same sort, Prof. Thomson imagined, was behind 
Thurstone’s faith in ‘simple structure’. - : 

On the other band he felt that Prof. Spearman 
would have been justified in puttmg up a more 
fundamental defence of g than be had. For the 
blemishes criticised in Thurstone’s work could be 
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University Events 

ApERDABN.—On Maroh 29, the honorary degree of 
LL.D. was conferred on the following among others : 
Prof. J. Gray, profeæor of zoology in the University 
of Cambridge; Dr. J. MoIntosh, director of the 
Bland-Sutton Institute of Pathology, Middlesex 
Hospital. 

The ordinary degree of D.Sc. was conferred on Dr. 
J. 8. MePetrie for a thesis entitled “Studies in the 
Production and Propagation of Radio Waves”. 

Campprpas.—Dr. O. M. Bolandt, of Trinity Hall, 
has been appointed University lecturer in mammalian 
physiology. A 

N. B. Slater, of Gonville and Caius College, has 
been appointed second junior observer at the Solar 
Physics Observatory. E 

ir Edward Mellanby, of Emmanuel College, 
secretary of the Medical Research Council, will 
deliver the Rede Lecture at 5 p.m. on April 28, the 
subject of which will be “Some Social and Economic 
‘ Implications of the Recent Advances in Medical 
Science’. 
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Science News a Century Ago 


The Royal Society 

At a meeting of the Royal Society on April 11, 1889, 
James Finlay Weir-Jobnston (1796-1855), the agri- 
cultural chemist, read a paper “On a New Equi- 
atomic Compound of Bicyanide with Binoxide of 
Mercury”. In the paper he gave an account of the 
properties of “a salt, obtai by agitating, with red 
oxide of mercury, a small portion of hydrocyanic 
acid, and which he found to be dista i from. the 
bicyanide of mercury by its sparing solubility in cold 
water, by the alkaline reaction exhibited by its 
solution (a property which indicates an excess of 
mercury) and by its susceptibility of detonation by 
heat, depending on this exceas being in the state of 
an oxide and on the carbon of the cyanogen it oon- 
tains, and the presence of which is shown by the 
disengagement of hydrochloric acid gas when acted 
on by hydroeulphuric and hydrochloric acid”. 

At the same meeting Felix Savart (1791-1841), the 
successor of Am at the Oollége de France, Mace- 
doine Melloni (1798-1884) the Italian physicist, and 
Lambert Adolphe Jacques Quételep (1796-1874), the 
Belgian astronomer and statistician, were elected 
foreign members. 


Lacaille’s Astronomical Observations at the Cape 


Ow April 12, 1889, the concluding part of Thomas 
Maclear’s paper “On the Position of Lacaille’s 
Stations at the Cape of Good Hope” was read. The 

of 85 since Lacaille’s visit had obliterated 
local evidence of the French astronomer’s opere- 
tions, and the fact that he had been there at all was 
only t alive by the inquiries of Captain Everest in 
1821. ving by inquiries found the house Lacaille 
resided in, Maclear measured the position of the 
house relative to the Royal Observatory by tri- 
anguldtion. He then proceeded to discover the 
exact site of Lacaille’s northern station at Klyp- 
Fonteyn. With the assistance of a party from the, 
Royal Engineers he made excavations of various 
ruins and so unearthed the foundation of the granary 
used by Lacaille. 


Geology in Russia . 

“Som idea of the activity of the Russians in pur- 
suit of science, but especially that of geology,” said 
the Athenawm of April 12, 1889, may be gathered 
from the following statements. ‘The Inspector in 
Chief of Mines, the Count Cancrina, has for several 
years obtamed his Imperial Majesty’s permission to 
make geological and mineralogical researches in 
various parts of the vast empire, and a scientific 
committee has been established to superintend the 
publication of a work entitled ‘Annals of the Russian 
Mines’. M. Parrot, Professor at the University of 
Dorpat, was ordered by the Russian government to 
explore Armenia and Transcaucasia. . . . M. 
Kupffer has determined the height of the Elbrous, 
the culminatmg point of the Caucasian cham, and 
is at this moment making meteorological and mag- 
netic observations throughout the Empire. Baron 
de Humboldt and M. Rose have traversed the 
northern mounteins, M. de Pasch has described the 
chalk formations in the south of Poland, M. Pander 
those of the neighbourhood of St. Petersburgh . . . 
M. de Semenoff, principal engineer of mimes, has 
described the geological formation of the northern 
part of the Altai Mountains.” 
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C. MAGNAN : Disruption of the nuclei of elementa 
lighter than uranium, under neutron bombardment. 
Positive effects were obtained with gold, tungsten 
and titanium. 

J. THraup and A. Moussa : Disruption of uranium 
nuclei under the action of neutrons, and the 
liberation of energy which results. Chemical 
separations suggest that an isotope of bromine is 
formed. 

A. Bouranio and Mri. 8. THivanet: Viscosity 
of arsenic sulphide sols and Eimstem’s formulas. 

W. 8. Ramos: Separation of oses by chromato- 
graphy of their coloured esters. 

E. Darxow, Y. Doucet and MLLE. M. Munem: 
Cryoscopy of molybdic acid in aqueous solution. 

G. DÉJARDIN: Red bands of cyanogen in the 
spectrum of the night sky. 

R. GBANDMHONTAGNE : Remarks on the variation 
of colour of the night sky. During 1038, radiation 
at the beginning of the red, 5850-6800 A., was 
particularly weak from March to August. 

8. Maztoum: Analysis of the componenta of the 

hrates in Syria. 
. Bournoant: Origin of the silts of the maritime 
Seine. 

B. RasčmvIró : Salinity of the waters of the Seine 
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C. Franow-Baror: Variations of salinity, during 
a day in September, of the waters of the maritime 
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P. Msunom and C. ee Quantitative 
determination of the antineuritic vitamin in naturel 
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P. Boguur: The ils of copper in the attenu- 
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Mrra. R. Soxomy: Transmission of the Nicolas 
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A. Straus: Vaccination against swine fever. 


Dublin 
` Royal Dublin Soclety, February 21. 


A. G. G. Leomazrp and Bemart MoVurry : 
Atmospheric pollution in Dublin during the year 
1988. Measurements of atmospheric pollution in- 
cluding suspended impurity and estimations of 
sulphur dioxide have been carried out continuously 
near the centre of Dublin for the year 1988, and are 
compared with records published for English cities 
for 1937. 

O. Rommerts and 8. A. STYLES: An apparent 
connexion between the presence of colloids and the 
osmotic preasures in conifer leaves. There is good 
agreement between the oamotic preasures of canifer 
leaves as determined by the plasmolytic and oryo- 

io methods when the leaves in question are 

id-free. In conifer leaves which contain muci- 
laginous colloids and have slimy or viscous saps, 
there is & wide disparity between the resulta by the 
two methods. The cryoscopic resulta with the 
others in the literature, but the plasmolytic osmotic 
pressures are always very much higher. 
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Appointments Vacant 
APPLICATIONS are invited for the folowing appomtiments, on or 
before the dates mentioned : 
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Education in 
. HOPEFUL effect of the challenge thrown 
down to democracy in the crisis of Septem- 
ber last and in the events which have followed is 
the turning baok to the beliefs and principles upon 
which our liberties are founded, and which are 
our justification for holding them and the frank 
facing of the issues involved. Men are freely 
recognizing that if the democracies are to with- 
stand the challenge of the totalitarian regimes, 
with their threat to so much of the noblest in our 
heritage, it can only be as they prove themselves 
inherently superior and able by force of example 
as well as precept to check the ruthless doctrines 
which threaten alike the peace of the nations 
and the liberties of individuals. ‘The survival of 
democracy depends on its ability to make oon- 
structive contributions in the present and future, 
not merely on its achievements in the past. 

An admirable example of this tendency is to be 
found in the question of education, and especially 
education for citizenship. The oertainty of 
aim of education under any form of dictatorship 
is a challenge to the educational systems 
of democratio countries which cannot be ignored. 
These systems produce citizens who believe the 
doctrines which their rulers wish them to believe, 
and are imbued with a fierce nationalism and 
devotion to the State. If we repudiate the charge 
that democratio systems produce pupils whose 
knowledge is unrelated to their country’s needs, 
and whose minds are adapted for argument but 
not for loyalty or constructive criticism, we may 
fairly be asked what purpose or set of principles 
we have to set up against those of the authoritarian 
regime. ; ; 

This, indeed, is a central problem of demoaraoy 
to-day. It is an element of almost every question 


‘a Democracy 


of national defence or preparedness for war, and 
the choice between a compulsory or voluntary 
national register will probably be determined by 
our efficiency in solving this problem. Essentially 
we require to define good citizenship in a demo- 
oraoy, and to show how education can escape 
being an aimless pursuit of facta without becoming 
an instrument of propaganda. A significant 
section in the Spens Report points out that on the 
extent to which the youth of Great Britain can be 
fitted to fulfil later their duties and to take 
advantage of their oppertunities as citizens of a 
democratic Sthte may well turn the whole future 
of democracy, and the report emphasizes the need 
for conscious effort by teachers at every point to 
use their opportunities. ; 

An admirable discussion, by Michael Stewart, 
of the fundamental problem has been issued under 
the auspices of the Association for Education in 
Citizenship.* Under the title “Bias and Education 
for Democracy”, Mr. Stewart givés us a highly 
suggestive and stimulating discussion of matters 
which are as relevant to the question of preserving 
freedom of thought and exposition as to teaching, 
and the wise and effective use of the opportunities 
which science no leas than other subjects affords 
for training in citizenship. 

Sooner or later, the diffloulty of propaganda 
crops up, and Mr. Stewart meets it by a frank 
and careful analysis which deserves the attention 
of scientific workers, whether primarily oon- 
oarned with the social sciences or not. He 
discriminates between two types of propaganda. 
The first, non-rational propaganda, aims at securing 
acceptance for certain views by appealing to the 
emotions and neglecting the reason, and sometimes 
* Oxford University Press. 
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by vilifying opponents. This type is not confined 


to polities: much advertising material, though Ő 


free from sourrility, is of this type, and whether in 
advertisement or in politics is frequently due to 
bias in the mind of the propagandist. While, 
however, propaganda may be a justifiable activity, 
biased judgment is at all times to be avoided, and 
it should not be confused with the deliberate 
selection which must be practised in teaching no 
leas than in art or in science. ; 

Rational propaganda, on the other hand, seeks 
support for a given view by marshalling reasoned 
arguments in its support, and fortunately there 
are both politicians and advertisers who use this 
method. Although its object is to serve a cause, 
it will not express opinions without examination 
of the facts so far as ite time and ability permit. 
Where rational arguments are employed to pro- 
pagate beliefs which represent the experience of 
the race, the resulting activity is certainly part of 
education and we might hesitate to call it propa- 
ganda. A sound principle may, however, be 
advocated by inaccurate or dishonest methods with 
resulta no leas disastrous than attempts to propa- 
gate controversial views by rational methods. 

Mr. Stewart acoordingly stresses the danger of 
using ordinary lessons to propagate controversial 
opinions, even by rational methods, and in regard 
to the impartial presentation of controversial 
subjecta stresses the need for handling such matters 
in a realistic way, even while excluding rational 
propaganda. He asserta indeed that this is the 
subject problem of the social sciences. Just as 
the teacher of chemistry, by putting acids and 
explosives into his pupils’ hands, has an opportunity 
for training them in sensible conduct, so it is a 
positive advantage of the social sciences that they 
promote clear and a a thinking on 
disputed. topics. 

In the early stages of E C some statements 
must be presented authoritatively as statements 
of fact; but even among beginners the use of 
authoritative statement has its dangers. A 
community whioh transmits ite rules of conduct 
solely by authoritative teaching will make no 
progress towards a sounder moral judgment, and 
Mr. Stewart directs attention to ‘possibilities in 
the use of broadcasting, the film, and dramatic 
work, as well as in the use of books which might 
make the promotion of right conduct attractive 
and interesting. The development of the critical 
process should begin at a comparatively early 
stage in education with the teacher’s aid. 
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Especially are the social sciences important as 
vehicles for such training. From the study of 
human motives and actions in the past, the pupil 
sees that wisdom and honourable conduct are not 
the monopoly of those who hold a particular set 
of opinions. He becomes aware of the need for 
intellectual honesty and learns the nature of fair 
argument, and the difference between sound and 
unsound methods of proof. The power of rational 
criticism can, of course, be developed in many 
other subjects, such as the natural sciences. 
Dr. Thouless and Mr. Jepson have shown how 
accurate thinking can be taught at school, and 
Dr. Thouless (“Education for Citizenship in Secon- 
dary Schools”, chap. xvi, p. 235) emphasizes that 
one object must be to create citizens intelligently 
approaching the problems of their citizenship and 
not young logicians or peychologists. 

The essential point is that reasoning powers 
should be used not only to appraise the value of 
arguments, but also to handle facta and, if ex- 
cessive effort is spent in encouraging criticism, 
education may produce only sceptics or persons 
without the power of decision. Life demands 
action as well as belief, and scepticism, if a 
necessary part of education, is by no means the 
only part. The pupil must learn how to aot as 
well as to think for himself. Accordingly, Mrs. 
Wootten (Adult Education, Deo. 1937, pp. 96-7), 
in &@ plea for constructive teaching, urges that 
for a teacher to discuss any practical problem 
without, in the end, indicating what he himself 
thinks the best way of tackling it, is incompetent 
and irresponsible teaching. 

Discussing the value of particular subjects in 
this respect, Mr. Stewart points out that, in teaching 
natural science, the social and economio effecta of 
scientific disoovery should be considered. Dis- 
cussions on the effects of mechanized production 
on wealth and employment, and on the military 
use of scientific research, are often conducted by 
people who have little knowledge of the real 
possibilities. It should be the function of the 
teacher of science to remedy this defect. At least, 
he can equip his pupils to avoid the more serious 
errors of fact and reasoning, and can help them in 
the search for evidence. Science should be treated 
at the outset as a body of knowledge by whioh 
mankind can help itself. 

Onoe again we encounter in this discussion the 
importance ,of training in the citizen’s own 
language. Unless he can express himself clearly and 
attractively, a citizen cannot make a contribution 
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to publio fe commensurate with his abilities. 
The purpose of democratic education, moreover, is 
human welfare, and this it is that: dwarfs the 
narrow purpose of totalitarian education. What- 
ever impetus the enthusiasm of the dictatorship 
may give to society at first, there is no continuous 
springing up of new thought to give society 
flexibility and the power to adapt itself to changing 
circumstances. Influences which preserve society 
and sweeten life are cut off, and the State has no 
inherent principle of virtue. 

The democratic citizen has the privileges and 
responsibilities of freedom; he is required to 
decide public policy and accept the consequences 
of his choice. Only in democracy can the teacher 
whole-heartedly see that his pupils get so much 
enjoyment from using their minds that they will 
not fear responsibility. Moreover, the teacher in 
a democracy must not fail to point out the mistakes 
of democracies in the past, whether the denial of 
elementary rights to subject peoples or the failure 
in foreign relations to acoord to other nations the 
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The Botany of 


Introduction to the Botany of Field Crops 
By Prof. J. M. Hector. (South African Agricultural 
Series, Vol. 16.) Vol: 1: Cereals. Pp. xti+ 478+ 
xiii-mxxiv. Vol. 2: Non-Cereals. Pp. viii+ 479- 


1128+ix-xxxiii. (Johannesburg: Central News 
Agency, Lid.; London: Gordon and Gotch, 
Ltd., n.d.) 708. net. 


“HE plants making up the miscellany known 

as ‘field crops’ are distributed throughout 

the families of the flowering planta almost hap- 
hazard. The qualities which make them valuable 
in industry or as food for man or’ stock, such 
characters as the production of fleahy roots or 
‘shoots, starchy or oily seeds, long fibres, eto., 
are usually of little or no importance to the 
botanist tracing phylogenetic relationships (al- 
though when correlated with wider ecological and 
soil studies they may be of fundamental interest) 
and, in consequence, the study of fleld crop planta 
has been seriously neglected by academic botanists. 
During the last three decades, however, the 
study of field crops has been taken up by agri- 
cultural botanists, more especially in the United 
States, Germany and the U.S.S.R., but notably 
in Great Britam by Percival, and of many crop 
plants we now have a greater knowledge than of 
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consideration and justice which their citizens 
displayed to each other at home. 

Failure to understand that freedom means 
responsibility has brought about sloth and oorrup- 
tion which have paved the way for dictators, and 
scientific workers are no more free from responsi- 
bility for such failures than other classes of their 
fellow citizens. Mr. Stewart’s lucid analysis of bias 
and propaganda indicates the causes of some of the 
defecta in the teaching and exposition of science 
and the failure of scientific workers to make their 
full contribution in the solution of social and 
economic problems. At the least, it may be hoped 
that this admirable pamphlet will arouse them to 
a sense of the opportunities and responsibilities 
which are theirs, whether as citizens or as teachers 
of science, and to the resolute action which is 
demanded no lees in the interests of scientific 


-advance itself than in the safeguarding of those 


rich values of civilization which we owe to the 
freedom of thought and speech and criticism 
inherent in democracy alone. 


Crop Plants 


many planta of more theoretical interest. Much 
of this Knowledge is of such a character’ that it 
could usefully and justifiably be incorporated in 
the pure botanical curriculum and the agricultural 
plants used as bases of study. If prinaiplæ can 
be equally well exemplified in planta of great 
economic importance, it is surely better to use 
those plants in teaching than traditional examples 
of little or no human value. 

Prof. Hector has aimed at surveying certain 
aspects of this field of work and, in his two im- 
posing volumes, has presented in co-ordinated 
form a vast amount of information leading to an 
understanding of the nature and life processes of 
crop planta. His range covers field crops important 
as food for man or beast or valuable as producing 
economic fibres but, with the exception of the hop 
grown for brewing, he does not touch upon 
beverage planté or, with the exception of tobacco, 
upon, medicinal and drug plants. Vol. 1 is devoted 
entirely to the Graminem, including the various 
temperate and semi-tropical cereals and sugar- 
cane, but excluding pasture and other cultivated 
grasses. Vol. 2 covers a very wide field : the various 
root and cole crops, fibre planta such as hemp, 
flax and cotton, leguminous and other forage and 
oil-seed crops, and various oddmenta such as 
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onions, asparagus, tomato, pumpkins and cucum- 
bers, and a few salad plants. 

The author’s point of view throughout is 
botanical and not agricultural, and he confines 
his attention to the developmental anatomy, 
reproduction, systematics and cyto-genetics of the 
planta: there is nothing of ecology, physiology 
or pathology. Perhaps more attention might, with 
advantage, even accepting the author’s restriction 
of boundaries, have been given to description and 
illustration of the planta themselves and their 
developmental stages as met with in the field: 
the author assumes a familiarity with them in his 
readers which many may not possess. The amount 
of detail m the book is enormous, and, if one were 
to abstract and combine related portions, one 
would have a series of fairly compendious mono- 
graphs on the anatomy, genetics, eto., of agri- 
cultural plants. ‘ 

Such a magnum opus could not on its publication 
be up to date, but here and there, as for example 
in the section on the sugar beet, the book is 
seriously out of date. In faot, the entire chapter 
on the Chenopodiaces, as well as those on the 
Cruoiferæ and Leguminoss», provide many grounds 
for cavil. The author does not claim to deal 
adequately with the literature after 1935, although 
a few 1936 references are included in the biblio- 
graphies, and a few of 1937 are inserted as textual 
footnotes. There are, however, some striking 
omissions in the period 1930-35 : for example, the 
author devotes ten pages to a discussion of the 


root nodules of the Leguminosm, but does not’ 


refer to the work of Virtanen or to the fme mono- 
graph published in 1982 by Fred, Baldwin and 
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MoCoy. Considering, however, the wide field 
covered by the author, serious lapses are rare, 
especially in view of his statement “that there is 
marked difficulty in obtaining certain literature in ` 
the Union of South Africa’. The author index 
to each volume includes about a thousand names 
and, as references are cited in full at the end of 
each chapter, the book is a splendid introduction 
to the literature of the subject. 

One or two points of criticism may perhaps be 
made. The volumes are illustrated by 448 text- 
figures nearly all copied from other publications. 
Often the figure is enlarged from the original so 
that crudities of drawing which did not show in 
the original figure are badly exaggerated in the 
reproduction, or where half-tones have been used 
the reproduction is poor and often obliterates 
any detail of the original illustration. Further, the 
“Contents” of each volume is a single page list— 
Ch. IV. Wheat Species (Triticum); or Ch. XVI. 
Leguminoss. But there are, for example, 121 
pages devoted to wheat, and 168 to legumes, 
each a book in itself, and although main headings 
are in heavier type and one can, of course, always 
refer to the excellent plant and general indexes 
at the end of each volume, yet a synoptic “‘Con- 
tenta” would have made the book much easier to use. 

By and large, however, one has little but admira- 
tion for the author’s achievement. He has digested 
and, co-ordinated a wealth of information from all 
countries, including much Russian work, and has 
clarified this in the light of his own researches 
and experience. His book will be useful to agri- 
cultural botanists the world over. 

W. B. BRIERLEY. 


The Psychology of Society 


(1) Social Psychology 

By Prof. Daniel Katz and Prof. Richard L. 
Schanck. Pp. xiv+700. (New York: John 
Wiley and Sons, Inc.; London: Chapman and 
Hall, Ltd., 1938.) 188. 6d. net. 


(a) The Psychology of Social Movements. 

a Psycho-Analytic View of Society. By Dr. Pryns 
Hopkins. Pp. 284. (London: George Allen and 
Unwin, Ltd., 1938.) 10s. 6d. net. 


Y different approaches to the psychology 
of society are presented by the two books 
under review. 

(1) The strength of Dr. Katz and Dr. Schanck’s 
text-book on social psychology lies in ita detach- 
ment and impartiality. The authors make ao 
careful and critical analysis and classification of 


the problems of conformity and non-conformity 
within social groups ; the question of the motiva- 
tion of behaviour, and the mechanisms of social 
interaction; the psychology of individual dif- 
ferences, illustrated by the clinical study of per- 
sonality; and the problems arising within a 
group, as the complexity of the structure of the 
group imcreases. 

Much experimental work is summarized and 
used to illustrate and to support the points de- 
veloped from theoretical analysis; but it is in- 
evitable that the strength of the book should 
contain its weakness. The problems of unemploy- 
ment, delinquency, making two ends meet, betting 
and gambling, and so on are omitted. They are 
problems that it is almost impossible to analyse 
as impartially as those with which the authors are 
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ooncerned—such problems, for example, as the 
analysis ‘of types of conformity into ocnotropes, 
folkways, institutional ways, fads-and fashions, 
eto. Yet some placos in a text-book on social 
psychology should perhaps have been found for 
them. That, however, is not the orientation of 
this text-book, but what it seta out to do it does 
admirably and with a wealth of detail. 

(2) No one could accuse Dr. Hopkins of avoid- 
ing topical issues or of being too detached. He 
discusses sadism and war, the acquisition of 
property, marriage and birth control, smoking and 
religion. The explanation of these social phe- 
nomena he finds in oral and anal eroticism, the 
œdipus complex, and, occasionally, homosexuality. 
His line of argument may be illustrated by his 
view that the most important element in war is 
the œdipus complex. The enemy is identified with 
the evil father-figure, and our repressed desire to 
kill our father may be let loose on the enemy. 
Similarly, our country is identified with our 
mother, and when foreign troops threaten her we 
describe it as an act of invasion or of assault. In 
extension of this view, Dr. Hopkins mentions that 
all the allies in the Great War ‘“‘felt owfraged by 
the rape of Belgium”. 

While the cedipus complex is not regarded as the 
sole determining factor in the social psychology of 
war, it is held to be the most important. Now although 
there might be some reason for identifying one’s 
native land with one’s mother, it seems to be 
stretching the point a bit for Englishmen to extend 
this identification to Belgium. Why should 
Belgium be regarded as the mother of Englishmen { 
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If the identification developed after we had been 
fighting for a while for Belgium, is it possible for 
& mother-identification to occur. before we have 
fought for a country? Did the British, in fact, 
identify in turn Austria and Czechoslovakia with 
their mother last year? Then again, why should 
countries go to war if they refer to their native 
land as their fatherland or patria? Why do 
individuals show patriotism rather than ma- 
triotisam + Presumably, if Dr. Hopkins’s view is 
correct, they should fight for their fatherland, so 
as to prevent him from being homosexually 
assaulted by the evil father-figure of the enemy. 
But if they are motivated by the œdipus complex, 
they ought to be only too pleased to see their 
-father assaulted or maimed. 

Similar logical difficulties in the way of accepting 
Dr. Hopkins’s doctrines present themselves in the 
other problems he discusses. In all of them, in 
spite of his stimulating and persuasive presentation, 
there is so much substitution and identification 
and extension to be made to the original doctrine, 
that one who finds it sufficiently difficult to appre- 
ciate the full significance of the Freudian doctrine 
when applied to individuals, must fail to see the 
relevance to social psychology of. sme of the 
extensions which appear to Dr. Hopkins to be so 
obviously satisfactory. Dr. Hopkins would no 
doubt agree that one needs to be an analyst or to 
have been analysed before one can properly 


-appreciate his book: to the uninitiated, many of 


the arguments must suffer from their apparent 
laok of logical consistency. . 
J. M. BLACKBURN. 


Bio-meteorology 


| 
The Patient and the Weather 
By Dr. William F. Petersén, with the assistance 
of Margaret E. Milliken. Vol. 4, Part 1; Organio 
Disease—Cardio-Vascular-Renal Disease, including 
a Chapter on Experimental Endocarditis, by Prof. 


Alexander J. Nedzel. Pp. xxxiv+663+19 plates. - 


10 dolars. Vol. 4, Part 2: Organic Disease ; 
Hypo- and Hyperthyroidism, Diabetes, the Blood 

ias, Tuberculosis. Pp. xxviii-+720+22 
plates. 11 dollars. Vol. 4. Part 3 : Organic Disease ; 
Surgical Problems. Pp. xxxvii+651. 10 dollars. 
(Ann Arbor, Mich.: Edwards ‘Brothers, Ino., 
1937-38.) 


. PETERSEN’S magnum opus, as the title 


|B ese deals with the effects of that: 


most changeable of mundane things, the weather, 
rather than with different kinds of climate. In pre- 
vious volumes (see Natura, Jan. 16, 1987) he has 


brought together a mass of observations showing 
its influence in a great variety of diseases. In 
the present ahte-penultimate volume, in three 
parts, he discusses the operation of the same causes 
in another large group of diseases in which disturb- 


“ance of the blood vessels and blood supply is the 


characteristic feature. 

' Great importance no doubt is attached to the 
possible influence of weather conditions on the 
heart-and circulation, the main feature here de- 
scribed being the production of “pressor episode”, 
that is to say, a narrowing of the small vessels 
with resulting deprivation of oxygen (anozsa or 
anoxemia). The cardinal importance of the “basic 
variable in the oxidative mechanism” is here 
especially emphasized. Weather changes are of 
two kinds, producing (1) contraction, or (2) enlarge- 
ment of the vascular bed, with, in each case, a 
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series of associated changes in the organism as 
a whole. These changes are accentuated at certain 
seasons and in certain climates. ‘The seasonal 
influence in general is shown by the fact that the 
contractor, spastic and pressor effect (ARS 
phase) with relative alkalosis, is more common 
in autumn, and the enlargement or dilator effect 
(C O D phase) is most observed in the spring of 
the year. These are due to disturbances of the 
autonomic nervous function. In health, the 
Teourring rhythm, A R 8S—O OD, is balanced and 
physiological. In numerous cases where this 
balance is unstable with, for example, a tendency 
to spasm and pressor episodes, as in many disorders 
of the cardio-vascular system, ‘meteorological 
damage” is very apt to occur. 

Circulatory diseases especially are much in- 
fluenced by meteorological environment. > 'The 
medical reader may be reminded of the anginiform 
symptoms which im many persons occur on ex- 
posure to alight changes of wind and temperature. 
Emotion, effort, tobacco, all contribute to pressor 
episodes, but the climatic factor is held to be more 
important. Coronary spasm is said to be most 
frequent in February and least so in August. 

There is, in the author’s view, clear evidence of 
a constitutional tendency to autonomic dysfunction, 
and that this is exhibited in a large group of 
apparently widely different diseases—uloer of the 
stomach and duodenum, exophthalmio goitre, 
diabetes, urticaria, colitis, migraine and epilepsy. 
He has not noted a very common and suggestive 
observation, that many local climates, in winter 
resorts for example, are of a protective and sedative 
quality and so prevent or minimize ‘pressor 
episodes’ in a great variety of cases. Again, in 
hard climates and the winter season an artificial 


The Land 


Australian Parrots: 

their Habits in the Field and Aviary. By Neville 
W. Cayley. Pp. xxviii+332+27 plates. (Sydney 
oe London: Angus and Roberteon, Ltd., 1938.) 


ME CAYLEY a few years ago wrote a general 
guide to the birds of Australia which was 
followed by a more detailed work on the weaver 
finches, and now we have one on the parrots. 

Of the thirty-seven species in Australia, nine are 
lories, twelve cockatoos and the remainder true 
parrote. They range in size from the little budgeri- 
gar to the large black cockatoo, and many are 
very beautifully coloured. Australia, therefore, 
may be called the ‘Land of Parrote’. 
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compensative regime can be devised with excellent 
effect for the prevention of chills, as in the popular 
hot pithead baths. 

It is known that many diseases, which are pre- 
sumably due to specific invasions, may show a 
definite seasonal incidence. Rheumatic fever, 
which is associated with temperate latitudes, has 
a Maximum incidence in the north-east American 
States in the late winter and early spring. 

The author’s argument in this volume may be 
expressed in a syllogism: cardio-vascular altera- 
tions enter into all diseases, even in surgical and 
mental crises; these alterations are especially 
conditioned. by. envjronment ; all diseases are there- 
fore more or less subject to énvironmental changes. 
He contends that the mechanism is always the 
same, the clinical expreasion variable without end. 
Above all, the human organism is to be considered 
as a whole. Many authors have stressed this doctrine 
(for example, Brugsch in his ‘Ganzheitsprob- 
lematik in Medizin”); the physiological balance 
of the whole spells health, its unbalance disease. 
To this end the body must be studied synthetically 
rather than organically. Lastly, the btologibal 
rhyihm of the organism is well exemplified in auto- 
nomio peaks and troughs, the disturbance of which 
causes “‘the precipitation of disease”. 

It is impossible to draw conclusions as to the 
effect of change of weather upon patients from the 
experience of young and vigorous persons. Normal _ 
individuals in the prime of lfe find in the polar 
air.mass with ite fall of temperature, its pressor 
episode and resulting anoxamia, a powerful stimu- 
lant which fortifies their general resistance.. For 
the weak and ailing, the same weather impreasions 
may. be disastrous, quickly followed by fatigue 
and failure of resistance. 


of Parrots 


The large works of Gould and Matthews are 
beyond the pockets of most people and a well- 
illustrated book at a moderate price, such as the 
present volume, is very welcome. The discovery 
of each species is told in detail, and we realize 
how much Australian ornithology owea to Sir 
Joseph Banks: He sent George Cayley to collect 
plants in New South Wales and arranged for 
Robert Brown to acoompany Flinders. Both 
collected birds in addition to plants, which were 
described by Vigors, Horsfield and others. Banks 
also encouraged the governor and officers of the 
young colony to take an interest in natural history, 
and one of them, we do not know who, employed 
Watling, the Boota convict, to draw birds and 
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animals. These drawings were sent to England 
and were seen by Dr. Latham, who made them 
known to science. 

Just over a hundred yeara ago, John Gould 
landed in Australia to collect materials for his 
great work. He spent eighteen months in different 
parts of the country, discovered many new birds, 
and perhaps what was- more important, made 
notes on different species in the field, which were 
afterwards reproduced in his volumes. Mr. Cayley 
quotes freely from these notes, and they are of 
much interest, as the status of many of the parrots 
has changed since Gould’s day. 

Flocks of certain species do harm to the crops 
of farmers and fruit growers, but on the other hand, 
we learn that both the yellow-tailed and red-tailed 
cockatoos devour quantities of forest pests. Parrots 
are generally considered arboreal, feeding on fruit 
and. flowers, although quite a number of those in 
Australia feed on the ground and live on seeds of 
grasses and other plants. All lay white eggs and 
nest in holes in trees, with few exceptions. The 
‘rock parrots deposit their eggs in fissures or cracks 
in rocks, the night and owl parrots lay theirs on 
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the ground, and several of the smaller species 
form tunnels in termite mounds. 

The distribution given is all too brief, and the 
maps showing the range of each bird might have 
been clearer. 

The great majority of parrots in Australia are 
resident, some are nomadic, depending on the 
flowering trees and fruits, and at least three are 
migratory. The common budgerigar only visita the 
southern parts of the continent in winter, departing 
north again in February; while the little blue- 
wing and swift parakeets are summer visitors to 
Tasmania. The interesting night parrot appears 
to be extinct, but it may possibly turn up again 
like the paradise parakeet, which was lost for 
many years and then rediscovered. Several of 
the other smaller species are very rare and suffer 
from illicit trapping. 

Mr. Caley’s plates are up to the high standard 
of his previous works, and in addition there are 
several other illustrations—reproductions of old 
drawings. Avicultural notes are given on each 
species, and Mr. Michin, of the Adelaide Gardens, 
contributes a chapter on parrots in captivity. 


_ Alfred Brown: South African Naturalist 


Gogga Brown: 
the Life-Story of Alfred Brown, South Africa’s 
Hermit-Naturalist. Told from his Journal by 
Prof. M. R. Drennan. Pp. xiii + 100 + 8 plates. 
(Cape Town: Maskew Miller, Ltd.; London: 
John Clark, n.d). 4s. 6d. 
Aa BROWN was an Englishman who 
emigrated to South Africa in 1858. He 
there settled in the newly established town of 
Aliwal North, holding various minor offices in it 
until he retired on a pension, dying in 1920. He 
was an ardent and very successful collector 
first of foesils and eventually of stone tools, and 
for sixty years kept large numbers of lizards and 
tortoises in the garden behind the small cottage 
in which he lived. He observed the habits of these 
animals continuously and recorded his observations 
in the great diaries which formed the basis of Prof. 
Drennan’s shart ‘life’. 

Brown’s early collections of fossils from the 
rather barren district round Aliwal North, were 
sent by him to Murchison, the more important 
specimens, & number of imoomplete deinosaur 
bones, the first ever found in Africa, being described. 
by Huxley. Unfortunately, Brown felt that he 
had been badly treated by these men, and sent 
his next consignment of fossil bones to Lartet in 


Paris, and another to Vienna. Thus different parts 
of the same bone may now be found in three 
separate countries. 

Some twenty years later, Seeley visited Brown 
and borrowed from him specimens which became 
the types of the Cynodont Diademodon and the 
Bauriomorph Mtcrogomphodon. These remained 
in England and fifteen years later they and other 
specimens were presented by Brown to the British 
Museum (Natural History). About this time 
Dr. R. Broom called on Brown and succeeded in 
inducing him to allow him to describe further 
materials, including a great series of Triassic 
fishes from a locality which Brown would not 
reveal. When the present writer visited him in 
1911, Brown produced still further materials 
which had not been seen by anyone, again from a 
secret locality. Finally, in 1920, the whole collection 
reached the South African Museum. But Brown’s 
very large collection of implements lost all its 
value because the specimens became separated 
from their records. 

The whole story is a pathetic one, a man of 
great intelligence and an ardent collector gradually 
becoming a recluse, a miser so secretive in all his 
ways that much of the value of his work was lost. 

D.M.S W. 
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Farm 
By C. Culpm. Pp. 405. (London: Crosby Lockwood 
and Son, Ltd, 1988.) 18s. net. 
TEXT-BOOK on modern farm machinery by 
a British author was long overdue, and this 
book 18 a praiseworthy attempt to make good this 
deficiency. To-day there are few operations on farms 
to which machinery has not been applied, and an 
effort has been made to cover the whole fleld. In 
addition appendixes dealing with elementary princi- 
ples of mechanics and prime movers have been 
added. These are well chosen, concise and clear. 

The main subject is admirably marshalled but 
often details of design and operation are meagre ; 
furthermore there is a lack of expression as to the 
true value of implements from the practical point 
of view. 

One or two mistakes have been miased in proof- 
reading and there are some statements in working 
descriptions that need correction. At p. 170 the bills 
of the knotting mechaniam are said ‘to grasp the 
twine between the loop and the sheaf”. This is 
Moorrect, but the correct version is given in note 8 
to Fig. 87 (p. 178). In deeling with milk coolers 
(p. 269) it is stated that with water coolers the water 
‘runs in copper tubes covered with heavily tinned 
corrugated metal. There are no tubes in corrugated 
coolers, the water being in direct internal contact 
with the corrugations. At the foot of the same page 
we find that “the refrigerant cools a solution of 
brine which is then used for cooling the commodity”. 
Brine is not used in farm refrigerating coolers ; they 
work by direct expansion. 

In conclusion, while admiring Mr. Culpim’s courage 
and devotion to the subject in which he lectures, we 
think that if more than a bird’s-eye view of the 
subject is to be attempted, the task is a composite 
one to be handled by specialists rich in both practical 
and theoretical knowledge in their own particular 
branches. Nevertheleas, we welcome this book as an 
introduction to further study. 0. E. E. 


The Microscopical Study of Drugs 
By Lilian A. Kay. Pp. viii +228+47 plates. (Lon- 
don: Baillière, Tindall and Cox, 1938.) 10s. 6d. 
HIS book comprises a series of forty schedules, 
each designed to occupy & three-hour practical 
penod, intended for studente following courses of 
training in pharmacognosy where a knowledge of 
microscopy of drugs, starches, textile fibres, eto., is 
required. Introductory chapters deal with such 
fundamental subjects as the technique of drawmg of 
microscopic objecta, micro-measurement, maceration, 
and micro-chemical teste. Then follow directions for 
the detailed examination of surgical dressings, fabric 
and organized drugs. Finally are given methods and 
examples of quantitative analysis of mixed and 
adulterated powders, and an appendix of useful 
information. 

Practically all the above is already covered for 
students by Mr. T. E. Wallis in his ‘Practical 
Pharmacognosy”. The chief advantage of Miss Kay's 
book lies in the ulustrations, in which are set forth 
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the anatomical structure and histology of organized 
drugs prescribed for mucroscopical study m the 
syllabus of the Pharmaceutical Chemist Qualifying 
Examination of the Pharmaceutical Society of Great 
Britain. These drawings are generally faithful 
representations of what should be sean under the 
microscope, and will be appreciated by studenta, 
especially those who have not had the advantage 
of a sufficient botanical trainmg. 

Certain corrections will have to be made in a new 
edition, notably the references to the perimedullary 
phloem im the three solanaceous leaves, confused with 
the endodermis; and to the vascular bundles of 
fennel fruit, named primary ridges. 

W. O. HOWARTH. 

La Biologie des Orthoptères ` 
Par Lucien Chopard. (Encyclopédie entomologique, 
Tome 20.) Pp. 54245 plates. (Paria: Paul 
Lechevalier, 1988.) 250 franca. 

‘HE name of Dr. Lucien Chopard is in itself a 

guarantee of the value and reliability of this 
work. It constitutes the most up-to-date and oom- 
prehensive account of the order of insects with which ? 
it is concerned. The work 1s arranged m thirteen ‘ 
chapters, each accompanied by a selective biblio- 
graphy of publications relating to it. Chapter i deals 
with geographical distribution, which also takes into 
account insular faunas and distributian in geological 
periods. Reproductive phenomena occupy two 
chapters, and these are followed by chapters on 
development and activity, on sound-production, on 
autotomy and regeneration, and on reflexes and means 
of defence. Among other chapters, those on variation 
and heredity and on rudiments of social life are also 
noteworthy. 

The book is a veritable storehouse of biological 
information and will prove valuable to workers in 
many fields. Its illustrations number 453 figures, 
all of which are clearly reproduced. The book is 
well supplied with both a general and an author 
index. A. D. I. 


St. Thomas's Hospital Reports 

Editors: Prof. O. L. V. 8. De Weeselow, C. Max 
Page, assisted by N. R. Barrett, Dr. J. St. C. Elk- 
ington, Dr. A. J. Wrigley. Second Series, Vol. 3. 
Pp. 240 +28 plates. (London : St. Thomas's Hospital, 
1988.) 10s. 


HIS volume contains thirty-nine articles from 
various departments of the Hospital, of which 
the following are examples: “A Complete Clinical 
and Pathological History of One of the Earliest Cases 
of X-Ray Carcinoma’’, by the late Prof. Leonard 8. 
Dudgeon; “The Biological Test for Hodgkin's 
Disease”, by Dr. D. P. King; ‘Vitamins in the 
Treatment of Rheumatism in Children”, by Drs. 
H. W. Everley Jones and 8. Taylor; ‘The Functions 
of a Psychiatric Department for Children in a General 
Teaching Hospital’, by Dr. W. H. de B. Hubert, 
and “The Evaluation of the Modern Treatment of 
Gonorrhea”, by Dr. T. Anwyl]-Davies. 
The papers, which are well printed and illustrated, 
are all of a high scientific standard. : 
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A Proposal to Redefine the Thermodynamic Temperature Scale: 
with a Parable of Measures to Improve Weights 


By Prof. W. F. Giauque, University of California 


I several papers published between 1848 and 
1854, Lord Kelvin? proposed the establiah- 
ment of an absolute scale of temperature, based 
on Carnot’s principle and ‘‘quite independent of 
the physical properties of any specific substance’. 
On such `a soale “the absolute values of two tem- 
peratures are to one another in the proportion of 
the heat taken in to the heat rejected in a perfect 
thermodynamic engine working with a source and 
a refrigerator at the higher and lower of the 
temperatures respectively’. 

The size of the degree used in connexion with 
Kelvin’s thermodynamio scale is arbitrary. The 
natural way to define the size of the degree is 
also the easiest way and the one which best enables 
the widest attainment of accuracy, namely, to 
select one easily obtained and accurately re- 
producible fixed point, for example, a melting 
point, and assign to it a number such that degrees 
of the desired size are obtained. Unfortunately, 
this has not been done. 

In practice, iwo fixed points are selected. The 
temperature interval between the freezing point 
and the boiling point of water is assigned some 
definite number of degrees, for example, 100 on 
the centigrade and 180 on the Fahrenheit scales 
of temperature. The above two points define the 
size of the degree and thus the number of degrees 
between the ice point and the absolute zero. As a 
consequence of this procedure, the values of the 
ioe paint and the boiling point of water on the 
absolute scale are frequently changed, depending 
on the experimental observations accepted as being 
the more reliable. 

When an experiment is performed to measure 
a temperature by means of the fundamental 
criterion which Kelvin has pointed out, the final 
result contains not only the experimental error of 
the measurement iteelf, but also any error which 
exists in the particular value of the ice point which 
may have been adopted as the ‘best value’. The 
value of the ice point on the absolute scale has 
been the subject of many investigations which 
certainly must be classed among the more accurate 
of saientiflo measurements. Nevertheleas, even 
now the values of the several investigators vary 
by the larger part of the range 273 -10° to 273-20° K., 
although an intermediate value may be selected 
which is almost certainly correct within two or 
three hundredths of a degree. 


The only basio temperature scale defined with 
sufficient completeness to enable the determination 
of any temperature is the thermodynamic scale. 
For example, the centigrade scale gives the freezing 
point and the boiling point of water by definition 
and nothing more. If it were necessary, for 
example, to interpolate and extrapolate linearly, 
by means of such devices as those based on the 
expansion of liquids and gases, various thermo- 
couples, resistance thermometers, eto., there would 
be little or no agreament as to the value of a 
given temperature. As a matter of fact, there is 
agreement only because the thermodynamic 
criterion of Kelvin is used in conjunction with the 
one hundred degree centigrade interval. Inter- 
polation or extrapolation by means of the ideal 
gas law happens to be a convenient special case 
of the thermodynamic method. 

The basio equations of gas thermometry may 
be written as: 





100 
= ; 1 
Pee = PV eral e S 7 
and 
i (PY) 
T = Too. (PV) i (2) 


where, in each case, PV is the produot of gas 
pressure and volume corrected for gas imperfection. 
The 7’s refer to the absolute temperatures. 

In Equation 1 the per oent error in To'g, is 
3-73 times that in the experimental ratio 
(PVhoeo/(PV) oo, and this error is super- 
imposed on the experimental inaccuracy involved 
in the determination of the ratio (PV)_/(PV) oo 
of Equation 2. Moreover, observations at the 
boiling point of water offer greater difficulties than 
do those at the melting point of ice, and thus con- 
tribute more to the inaccuracy of measurement 
of the ratio (PV )r00°0./( (PV )geg.- 

The errors in temperatures on the thermo- 
dynamio soale which have their origin in Equa- 
tion 1 may be eliminated by using the natural 
method mentioned above, namely, by defining 
Teo, 88 equal to a suitable number. It appears 
unlikely that a reference point more useful and 
satisfactory than the ice point can be found. 

A proposal of this kind should be advanced only 
after a careful examination of ita consequences. 
In this connexion, we ask the simple yet significant 
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question: Why is it important to know tempera- 
tures accurately in terms of any particular soale 1 
For many purposes it would obviously be sufficient 
to refer temperatures to any arbitrarily adopted 
soale ; for example, this would suffice to permit 
the reproduction of a desired set of conditions. 
It would also permit the accurate use of all energy 
considerations based op the first law of thermo- 
dynamics. However, even if one did not care to 
inquire further into the basic laws of Nature, there 
is no escape from their consequences, and it would 
be found difficult and inconvenient to represent 
certain important properties by simple equations ; 
for example, the gas law would appear complex 
if data were obtained in terms of a linear inter- 
polation on a thermometer based on the expansion 
of a liquid: 

The insurmountable objection to an entirely 
arbitrary scale became evident when Clausius and 
Kelvin discovered the wide implications of the 
second law of thermodynamics, which requires the 
use of a temperature based on Carnct’s principle. 
The use of this temperature leads to the simplest 
possible representations of all natural phenomena. 
In fact, all other temperature scales are forced to 
be as consistent as possible with the thermo- 
dynamic acale or they would long since have fallen 
into disuse. 

In addition to the unnecessary inclusion of the 
experimental error in Equation 1 in the funda- 
mental thermodynamic scale, there is a very 
common type of mistake that would be per- 
manently eliminated by defining the value of 
Too. This may be illustrated by an example. 
Let us say that Laboratory A uses a value of 
Too, = 278-19° K., whereas Laboratories B and C 
have decided that Toc. = 273-18°K. Each of 
these laboratories makes a determination of the 
boiling point of oxygen. ‘Their results for the 
actual observed quantity, (PV)r/(PV)o-o, ate in 
” exact agreement. A finds T = 90-16°K. but 
reports it as — 183-03°C. whereas B and C find 
T == 90:14° K. and each reporte — 182-99°C. A 
calculation is carried out in a fourth laboratory 
that favours Tog, = 273-19 but the caloulator 
accepts the value — 182-99°C. because two 
observers have given it. As is practically always 
the case, the absolute temperature is required. 
The caloulator obtains it incorrectly by adding 
273-19 and — 182-89, which gives 90-20°K. in 
place of the correct 90-16° K. 

The caloulator may be sooused of mexcusable 
carelessness, but it is quite probable that the litera- 
ture failed to specify the reference Tofo, and 
abstractors are almost unanimously negligent in 
this respect. By way of analogy, the pomt we 
wish to make is that it is more sensible to remove 
a wire which circumstance has stretched across 
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a path rather than to continue avoiding it by 
what often amounts to the expenditure of oon- 
siderable time. This type of confusion caused by 
emphasis given to the centigrade temperature 
scale approaches its limit when one laboratory 
may report an observation at — 273-18°C., 
whereas another laboratory says there are only 
273-18 degrees below 0° C. 

It is not our purpose here to discuss the various 
observed values of To, but as mentioned above 
it appears probable that a value can be selected 
which will not differ from the true value by more 
than two or three hundredths of a degree. Thus a 
To can be selected which will not disagree with 
the centigrade scale by more than one hundredth 
of one per cent. We know of no thermodynamic 
observations which are accurate enough to require 
a correction if a ‘best value’ of Tg, should be 
selected to define permanently the absolute scale 
of temperature. Thus no corrections to any existing 
literature would be necessitated merely because a 
best value of Tyo, is adopted permanently. 

It is not suggested that the centigrade scale be 
discarded, although, since its main advantages 
would appear to be only traditional and to permit 
the use of one less digit m representing ordinary 
temperatures, it might be desirable to substitute 
a scale with degrees defined as above but with the 
ice point taken as zero. At most, the difference 
between the boilmg point and the freezing pomt 
on the two scales would not be found to differ 
by more than one hundredth of a degree, and until 
at least one experimenter succeeds in making 
thermodynamic measurements with an accuracy 
exceeding 0-01 per cent the difference may be 
ignored. If it should become necessary to make 
corrections for a few measurements of extra- 
ordinary accuracy, it would be a comparatively 
simple matter to do so. 

It should also be made clear that while the 
thermodynamio oriterion is regarded as basio, 
there is no suggestion of discarding such valuable. 
secondary reference standards as resistance thermo- 
meters. It is obviously impractical to measure 
small temperature differences as accurately by 
direct observation with a gas thermometer as 
with a resistance thermometer. For example, a 
difference of 0-01° C. is near the limit of error with 
a gas thermometer, but it can be determined with 
considerable precision by many other thermo- 
metrio devices. Nevertheleas, it should be kept 
in mind that it cannot be proved that such useful 
devices correctly denote what they are assumed to 
represent except by comparison with the thermo- 
dynamic scale. It is hoped that this presentation 
of the above proposal will initiate wide discussion 
leading to appropriate action for its general 
adoption. 
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To summarize : The permanent adoption of the 
best value of the ice point, Tc, on the absolute 
temperature scale would : 

(1) Permit eh aa Git Wiis SASH WE 
which temperatures may be fixed on the thermo- 
dynamic scale. 

(2) Eliminate confusion which resulta from lack 
of agreement as to the ‘best value’ of Teo and 
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which would still result if there were occasional 
changes in a generally adopted ‘best value’. 

(3) Not in itself necessitate any changes in 
published thermodynamic data. 

In order to emphasize the existing status 
of temperature scales, we will present the 
following account of the scientific method which 
will be entitled : 


A Parable of Measures to Improve Weights 


An early scientist, who deserves much oredit, 
desired a standard of weight. He selected two 
convenient stones. The lighter stone was very 
smooth, hard and dense, and gave every indication 
of durability ; the heavier stone was definitely of* 
lower quality. 

Now the accumulation of information available 
to this scientist being much less than that of 
the present, he failed to see the matter with as 
much clarity as might reasonably be expected of 
his current successors. His solution of the problem 
was to state that the heavier stone weighed 100 
convenient units more than the lighter standard, 
which was taken as the zero of weight. 

This system served very well for a time, but 
presently weights below zero were found to be 
necessary and the tradesmen scarcely knew whether 
they were buying or selling when the customers 
asked for 50 units of bread and minus 10 unite 
of cheese. 

A temporary respite from this difficulty was 
obtained in the folowing manner. A practical 
scientist decided to search for the lightest stone 
to be had. The search took him far and wide and, 
having failed to see nothing, he returned with a 
somewhat lighter standard for the new zero of 
weight. As a heavier standard he decided to use 
the weight of man, and the difference between the 
two standards was again defined as a oertain 
number of units. 

The new choice of the heavier weight was not a 
very fortunate one and it was soon decided to 
return to the former standards, but nevertheless 
the main feature of the plan was retained by 
making an approximate comparison of the two 
scales and defining a new unit. There has always 
been a diversity of opinion as to the desirability 
of this new unit; some oalled it more oon- 
venient and others called it leas convenient, so we 
will refer to it as the more-or-less convenient unit. 
Thus 5 convenient unita were found to equal 9 
more-or-lees convenient units and the old standards 
came out 32 and 212 more-or-leas convenient units, 
respectively, on the new scale, while the new zero 
of weight was no standard at all. This scheme was 
of some temporary help to the tradesmen ; but it 


was not long before someone found weights below 
zero again and the whole more-or-less system 
became unpopular among scientists although it is 
still used by a few practical groups. 

It was all very confusing and the difficulties were 
of an astonishing variety, but we must leave to 
the imaginations of our readers the trials of the 
early scientists who tried to develop such oon- 
cepts as mass, gravitation, and the laws of 
dynamios with a system including negative 
weights. 

Eventually it became apparent that weight had 
an absolute value and the standards were them- 
selves determined in terms of convenient units. 
The lighter stone was found to weigh about 
273 convenient units, but as always, there were 
experimental errors, and various contemporaries 
used values ranging from 270 to 276. 

In due time the atomic theory was developed, 
and many years later the absolute weights of 


- atoms were determined. For example, the deuterium 


atom was found to weigh 3-32 x 10 convenient 
units; however, in accordance with an inter- 
national agreement this result was recorded as 
— 272-999,990,909,990,909,909,909,906,68 + 3:0 
convenient units. 

The principal difficulty in the system was that 
the ratio of the weights was obtained by adjusting 
their positions on a supporting beam and fulerum 
and using the relation 


100 


n= (W./W.) — 1° 


(1’) 


The percentage error of W,/W, was unfortun- 
ately multiplied by 3-78 in obtaining W,. The 
limiting sensitivity of the balance was only one 
convenient unit of weight and one hesitates to 
contemplate the state of affairs if the standard 
stones had been 278 and 274 convenient unita 
respectively. The experimenters would have 
obtained values of W, ranging from 187 to œ. 

Now it so happened that the pedestal on which 
the heavier standard was kept was not very 
resistant to acid fumes from the laboratory and it 
became weakened almost to the point of collapse. 
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Moreover, it was observed that the standard itself 
had acquired some tarnish. Some say that this 
was hastened by workers with the small weights, 
who purposely heated some vitriol because they 
had tired of being on the negative end of things, 
but be that as it may, it was only the mevitable 
that happened when the standard was finally 
removed from ite primary status. 

In order to preserve the units in general use it 
was decided to adopt only the unexcelled lighter 
stone as a standard of 273 convenient units and 
soon everyone wondered why they had done 
otherwise. 


Explanatory Note. It has not been expedient to 
simulate more closely the actual historical sequences 
and facts in making a point that refers to a twentieth 
century situation. As a matter of fact, there was 
an excellent reason for two easily obtainable fixed 
points in the early days of thermometry. 

In 1654, Grand Duke Ferdinand IT of Tuscany 
had bulb and stem thermometers calibrated in 
thousandth parta of the bulb volume. This very 
sensible approach to the problem, which required 
only one fixed point, was discarded later only 
because the expansion of various liquids did not 
yield identioal results. This led to two fixed points 
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with the scale interval divided into a certain 
number of divisions and brought various thermo- 
meters into somewhat better yet crude agreement. 

In 1701 Newton proposed the interval between 
the ice point and the none too uniform temperature 
of the human body as a scale of 12 degrees, and 
in 1714 Fahrenheit substituted the ammonium 
chloride — ice eutectic temperature for the ice 
point to avoid negative temperatures; but un- 
fortunately the stage had not been set sufficiently 
so that he could see the ultimate goal. Later, 
Fahrenheit investigated and adopted the present 
fixed points. The centigrade scale was not pro- 
posed until 1742, when Celsius suggested it in 
reverse form. 

The discovery and investigation of numerous 
gases took place in the eighteenth and nineteenth 
centuries. If this kind of investigation had not been 
delayed for so long, the first thermometer, based 
on the expansion of air and invented by Galileo 
in 1592, would have developed sooner into the 
modern gas thermometer, and it is difficult to 
imagine that the systems based on two fixed points 
would ever have originated. 


1 Kelvin, Proc, Oamb. PAI. Soo, 1, 66 (1818) ; 
313 (1848); Trans. Roy Soo, Bdiraburgh, 


Phil, Mag , (8), 8, 
March 1851 and May 
1854; Phil Mag., (4), (1852). ‘Matbematioal and Physical 
Papers, Thomson (Kelvin), 1, 285 (Cambridge Unity Press, 
1882). 


Molecular Layers 


HE foundation of the Pilgrim Trust series of 

lectures, of which the first was delivered by 
Dr. Irving Langmuir before the Royal Society in 
the theatre of the Royal Institution on December 8, 
1938, was noted in NATURE of December 17 last. 
In this lecture, the subject-matter of which is 
printed in extenso in the Proceedings of the Royal 
Society, A, 170, 1 (1939), he gave a comprehensive 
account of his investigations on monolayers and 
multiple layers of oomplex organic molecules. 
These researches, initiated by him in 1917, and 
carried on by many workers, Langmuir himself 
always taking a leading part in advancing both 
theory and experimental technique, show no 
sign of ceasing to be a fertile field for investiga- 
tion. 

The orientation of organic molecules, with & 
water-soluble group at one end of a long hydro- 
carban chain, at a water surface with the chains 
perpendicular, or nearly so, to the surface, now 
forms part of the subject-matter of many advanced 
text-books. The molecules orient themselves in 
this manner only if the hydrocarbon chains are 
sufficiently long for the lateral adhesion between 


them to control the thermal motions of the mole- 
cules. If either the temperature is raised, or the 
length of the hydrocarbon chains is diminished, 
or the amount of adhesion between the adjacent 
molecules in the surface film decreases from some 
other change in constitution of the molecules, this 
simple orientation of the molecules may be 
destroyed. If the lateral adhesion is completely 
overcome, the molecules separate completely, the 
film becoming ‘gaseous’. In the ‘gaseous’ state of 
the films, the molecules lie flat on the surface, 
provided there is sufficient space, and the relation 
between the area and the surface pressure is similar 
to that between volume and pressure in & gas. 
There is an intermediate stage (the liquid- 
expanded films) between the condensed films, with 
molecules nearly upright, and the ‘gaseous’, in 
which they lie flat, which presented some very 
puzzling features until in 1933 Langmuir showed 
that they simulate very closely the behaviour of 
thin layers of a non-spreading paraffin oil, in which 
a small amount of a spreading substance such as a 
fatty acid is dissolved, thus forming a thin liquid 
layer of iii separated from the water by an 
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interface containing a gaseous film of fatty acid. 
In the liquid-expanded films, the hydrocarbon 
chains in the molecule appear to be in chaotic 
oscillation, similar to that of the molecules in a 
liquid exoept that the water-soluble end is anchored 
to the water. The greater part of the cohesion of 
such films is provided by the adhesion between 
the hydrocarbon chains, which persists just as in 
a liquid, in spite of the chaotic motions of these 
chains 


During the last four years, there have been 
important experimental developments. It has been 
shown that the properties of the monolayers of 
fatty acids may depend on the ions with which 
the end groups are associated, and that this may 
serve a8 & very delicate test for minute amounts 
of divalent or trivalent ions in the underlying 
solution; as little as one ion of aluminium for 
thirty atoms of stearic acid may alter noticeably 
the properties of the material skimmed up 
off a surface covered by a film, this quantity 
corresponding to a concentration of as little as one 
part in three thousand million of water. As a 
microchemical technique, the effects of ions on 
monolayers appear very promising, the amount 
of ailver or gold dissolved when a piece of the 
pure metal is simply dipped into water sufficing 
to alter the viscosity of a monolayer of steario acid 
appreciably, in a few minutes. This recalls the 
mysterious ‘oligodynamio’ poisonous action on 
living cells, caused by contact of these metals with 
water, and may be a first step to the understanding 
of this action. 

Langmuir and Blodgett’s multiple layers built 
up by repeated dipping of a solid plate into water 
covered by a monolayer under constant surface 
pressure are perhaps the most important recent 
development. These layers may be built up to 
several thousands of molecules thick, if dipping 
is continued long enough ; their structure seems 
to be very similar to that of crystals of long-chain 
aliphatic substances with polar groupe at one end 
of the molecule ; that is, they have sheets of mole- 
cules parallel to the solid surface, with the mole- 
cules in successive sheets arranged with the polar 
groups pointing alternately towards, and away 
from, the solid. The layers with the polar groups 
directed to the solid are called ‘endotropic’ ; those 
with these groups directed outwards, “exotropio’. 
There are differences in the manner of deposition 
of these layers, according to the acidity of the 
water, and the salts contained in it ; if the solution 
under the monolayer has a pH greater than about 
9, layers are deposited only on entering the water 
(X films); on slightly less alkaline solutions the 
layers are deposited both on entering and on 
leaving the water (Y films). Multiple layera are 
not easily deposited unless there is some calcium 
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or barium in the solution, and they consist of a 
mixture of the free acid and the alkaline earth 
goap. 

The free fatty acid may be dissolved out of the 
films by treatment with benzene, leaving the 
thickness of the film unchanged, but its refractive 
index is much diminished. It is possible to 
eliminate the reflection of light from glass, by 
covering it on both sides with a multiple film 
having a refractive index equal to the square 
root of that of the glass, and an optical thickness 
equal to one quarter wave-length ; if this is done 
to any instrument having & glass front, the glass 
becomes invisible and the instrument can be used 
with light reflected at any angle, without dis- 
turbance from the ‘shine’ on the glass front. 

There is some evidence that the molecules in the 
multiple layers can turn over. Drops of water on 
the surface can apparently, in some circumstances, 
cause the molecules to turn with their polar groups 


‘outwards. Dipping into solutions of such salta as 


thorium nitrate turns the exterior molecules over, 
and such ‘conditioned’ surfaces have remarkably 
interesting powers of adsorption ; they are hydro- 
philic instead of hydrophobic, as the exterior 
‘endotropic’ layers normally are. Adsorption of 
bile acids on such conditioned surfaces confers 
hydrophobic properties on the surfaces, but not 
of exactly the same kind as the properties of the 
original unconditioned outer layer. For some 
reason which is not yet clear, the surface of the 
unconditioned films, although hydrophobic, forms 
a finite angle of contact with oil and does not 
easily adsorb paraffin vapours. A conditioned 
layer on which a bile acid is adsorbed can in ita 
turn adsorb hydrocarbon vapours, thus showing 
that adsorption-even in simple casea depends on 
the detailed molecular architecture of the surface. 
Quite small stereochemical differences, for example 
that between cholesterol and epicholesterol, make 
a great difference between the power of penetration 
of digitonin into the outer layers of deposited 
films. 

Monolayers of proteins are another field in which 
opportunities seem abundant. In solution, the 
proteins are compact molecules ; on surfaces, they 
are unfolded to a thickness of probably one 
amino-acid. This may account for the denatura- 
tion of the protein, since the re-folding of a very 
complicated molecule, once it has been spread on 
a surface, is likely to be difficult. Some preliminary 
work on enzymes indicates some loss of activity 
when they are spread at a surface. 

The lecture contains not only a survey of the 
whole of the work on molecular layers, but also it 
is full of most valuable new hints on technique, 
and suggests several new fields for further research. 

N.K. A. 


Obituary Notices 


Prof. H. M. Dawson, F.RS. 
ARRY MEDFORTH DAWSON, professor of 
physical chemistry in the University of Leeds 
mnce 1920, died on March 9 at the age of sixty-three 
years, after an illneas which had disabled him during 
the whole of thé current University seasion. 

All his life, apart from three years’ Continental 
training, was spent m Leeds, first at the Leeds Modern 
School and then in turn as student, demonstrator, 
lecturer and professor at the University of his home 
city. In the last year of his studentehip at Leeds he 
was engaged on research work with Prof. A. Smithells, 
and received the highest award then open to a student 
of science in his election to the 1851 Exhibition. 
There followed three years at Berlin, Leipzig and 
Giessen, which were all-important in bringing home 
to him the conviction that no work could henoe- 
forth make the first claim on bis time and thought 
but that of research. 

This inspiration came at a time when the stmo- 
sphere of the German universities was permeated by 
the research spirit to an extent then almost unknown 
in Great Britain, when brilliant young men were 
forming the research habit, and when new vistas 
were being opened out by theories and experimental 
investigations of the first importance. In the years 
just preceding, van’t Hoff’s original paper on 
“Osmotic Preasure and the Thermodynamic Deduc- 
tions for Dilute Solutians,’’ Arrhenius’s ‘Theory of 
Ischydric Solutions” and Nernst’s “Elecotromotive 
Activity of the Ions” had been published and Ost- 
wald’s text-books were presenting physical chemistry 
in a new light. Dawson and fellow-students from 
Great Britain (including Donnan), were brought 
under vivifyimg influences of personal contact and 
example and of the written word. On returning from 
Germany with a Ph.D. from the University of 
Giessen, he was appointed to a demonstratorship in 
physical chemistry in the department at Leeds from 
which he had gone as a student. From then onwards 
came a steady stream of papers on the mechanics of 
chemical change in solutions, embodying the resulta 
of experimental work carried out by himself and 
many senior students who received in succession the 
benefit of his training in research methods. A vast 
amount of matter was thus accumulated, and it was 
his reward that after many years a more generalized 
treatment of the results became possible. He was 
elected to the fellowship of the Royal Society in 
1933, to the great gratification of his friends, who had 
come to fear that his devotion to work in the labore- 
tory at Leeds rather than its effective exposition 
elsewhere might tell against that form of recognitian. 
He had received the D.8c. degree of Leeds many 
years before, in 1907. 

Meanwhile, as primarily responsible for the lectur- 
ing and laboratory teaching in physical chemistry in 
the University, Dawson had developed the subject 
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not only for the studenta of pure chemistry but also 


_for those of the various departments of applied 


chemistry and medicine, and in 1920 s professorship 
in physical chemistry was instituted, to which he was 
appointed. Throughout this time he had been an 
indefatigable worker, whose laboratory light was 
shining on most evenings and who seemed to regard 
the University vacation as a provision for minimizing 
interruption to research work. It was only during 
the last few years that warning of overstrain necessi- ` 
tated some dimimution of effort. 

Dawson’s literary output was almost entirely that 
of his papers in the Journal of the Chemical Sootety, 
but he also contributed the section on general and 
physical chemistry to’ several numbers of the annual 
report of the Society and was one of the authors 
drawn upon by Abegg for his (German) treatise on 
chemistry 


Dawson's departmental preoccupations left him 
little time for the more general administrative work 
of the University, nor was it with him a primary 
interest, but he concerned himself with the award 
of scholarships, was for a considerable period a 
representative of Leeds on the Joint Matriculation 
Board. of the Northern Universities, and at different 


. times was dean of the Faculty of Science and the 


representative of Convocation on the Council. He 
will also be remembered as for many years the 

secretary of the Priestley Olub, with a membership 
drawn from inside and outside the University, and 
notable for its friendly informality and the wide range 
of ita scientiflo interests. 

Prof. Dawson was fortamate in his family life. He 
married Miss Phillis Mary Barr, and ahe, with three 
sons and two daughters, survives him. 

Joms W. Coss. 


Dawson’s researches on solutions form a oon- 
tribution to chemical science of great signifloance 
and importance. His earlier work was connected in 
the main with various aspects of chemical equilibria 
and more particularly with the formation of complex 
ions. Thus he was able, by means of distribution 
experiments, to establish the existence of the complex 
ion (Cu4NH,)++ in ammoniacal copper sulphate 
solutions. The other group of compounds in which 
he was interested was the polyiodides. Here, having 
confirmed Jakowlin’s conclusion of the existence of 
the tri-iodide in aqueous solutions, he extended the 
observation to organic solvents such as nitrobenzene, 
in which he showed that, under appropriate conditions, 
the higher polyiodides KI,, K1,, KI, exist insignificant . 
proportions. 

Although this work was of considerable importance, 
Dawson’s name will be particularly associated with 
the kinetio measurements which were so largely 
instrumental in the successful development of the 
modern theory of acids and bases. A commencement 
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was made in 1909, when, following Lapworth’s 
classical experiments on the bromimation and chlor- 
ination of acetone, it was shown that iodination is 
similar in that the chemical change the speed of which 
is measured is the conversion of the ketane mto the 
enol form. This was followed by a study of the 
catalysis of the reaction by acids, which led in 1918 
to the conclusion that both the ionized and un- 
ionized portions of an acid exert a catalytic effect. 

The work was not resumed until some years after 
the Great War, but then followed a rapid succession 
of papers which resulted in the establishment of the 
multiple theory of catalysis. The reactions studied 
included the iodination of acetone, the hydrolysis of 
ethyl acetate, the iodination of mesityl oxide and the 
intramolecular transformation of phorone, all of 
which are catalysed by acids and bases. Dawson 
demonstrated that in these reactions it is necessary 
to attribute catalytic activity not only to hydrion 
and the hydroxyl ion, but also to undissociated acid 
molecules and to acid anions, and in fact to any 
substance which can either receive or donate a proton, 
that is, to any substance which in the Brönsted- 
Lowry view is an acid or base. Dawson was not 
content until his multiple theory was proved up to 
the hilt, and to this end he subjected the very ocon- 
siderable amount of experimental material to an 
exhaustive and searching analysis. A more complete 
and convincing proof of a scientific theory has rarely 
been achieved. 

An account of Dawson’s work in this field would 
be incomplete without some mention of his contribu- 
tion to our knowledge of the effect of catalytically 
inert salts on the strength of acids, the effect which 
Bronsted calls the secondary salt effect. By means 
of kinetic measurements he showed that the dissocia- 
tion constant of an acid is markedly affected by the 
presence of such salts. The change in dissociation 
constant is represented by an equation of the same 
form as that to be anticipated by the application of 
the Debye-Htickel theory of strong electrolytes, but 
Dawson was at pains to emphasize that quantitatively 
the results are incompatible with this theory. 

During the last few years, Dawson was 
in a study of the kinetics of the hydrolysis of the 
halogenated acetates. He revealed the complex 
nature of these apparently simple processes, and by 
an extremely elegant method succeeded in dis- 
entangling the various reactions, and evaluating the 
corresponding coefficients. 

ane R. WEYTLAW-GBAY. 


Q. F. Surra. 


Prof. S. P. L. Sørensen 


ØREN PETER LAURITZ SORENSEN, whose 

death, at the age of seventy-one years, was 
recently announced, was the son of a farmer, Hans 
Sørensen. He was born at Havrebjerg, Slagelse, on 
January 9, 1868. 
_ Leaving the High School at Sord in 1886, Sørensen 
proceeded to the University, where he gamed the 
University Gold Medal in the years 1889 and 1895. 
Having taken the degree of master of science at the 
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University he soon found himself consulting chemist 
to the Danish Naval Department’s Laboratory. As 
the result of his work on cobalt oxalates he obtained 
the degree of doctor of philosophy in 1899. From what 
we know of Serensen’s early activities it is scarcely 
surprising to find that at the age of thirty-three years 
he was appointed director of the world-famous Carls- 
berg Laboratory in Copenhagen, a position he held 
until his lamented death m the present year. With 
the passing of Sørensen, the Carleberg Laboratory has 
lost another of ita distinguished line of workers. 
Who will forget Emil Oh. Hansen, ita first director, 
whose work on the cultivation of single-cell yeast 
created such a drastic change in Continental methods 
of brewing; Johannes Schmidt, the eminent bio- 
logist, or Sgrensen’s immediate predecessor, Joh. 
Kjeldahl, whose name is familiar to everyone who 
has ever made a determination of nitrogen? 

Although primarily interested in fermentation 
problems, Serensen’s classic work on hydrogen ion 
concentration will remain as a permanent monument 
among those who know little of his other work. The 
term ‘pH’ has become so much a part of scientific 
literature and ita influence so important a factor in 
considering biological problems that one wonders 
how theories of acidity and alkalmity were ever 
formulated without a knowledge of Ssrensen’s funda- 
mental conceptions. So far has the influence of this 
famous theory spread that to-day one hears golfers 
talking of the pH of their ‘greens’ and gardeners of 
their lawns. 

Less spectacular perhaps, but equally important 
in the region of fermentation, was Serensen’s work 
on the synthesis of amino-acids, his studies on the 
proteins and his detailed and comprehensive investiga- 
tion of enzyme behaviour. This latter study led him 
to perfect the well-known .‘formol-titration’ method 
for the estimation of certain types of nitrogen. 
Although Serensen published from time to time in 
the Journal of the Institute of Brewing, most of his 
original work appeared in the Biochemische Zeitschrift 
and the Comptes rendus of the Carlsberg Laboratory. 

Serensen was an early member of the Royal 
Danish Academy of Science and later ita chairman. 
He enjoyed honorary membership of a very large 
number of scientific bodies, including institutions in 
Uppsala, Stockholm, London, Paris, Boston (U.8.A.) 
and in other countries. He held three Danish Orders 
in addition to the Chevalier de la legion d’honneur 
and other foreign decorations. 

I cherish the recollection of a happy meeting with 
this remarkable man in his laboratory in Copen- 
hagen. He was kindly, courteous, ever willing to 
listen to those who had not his fand of knowledge 
and always ready and glad to impart something from 
his vast store of learning. Sørensen was happy in his 
domestic life and his second wife, Margrethe Høyrup, 
a woman of considerable intelljctual ability, collab- 
orated with him in much of his later publiahed work. 

8srensen’s reputation is assured, and his name will 
go down among the most illustrious of the past. With 
his going the world of science loses one of its great 
men and Denmark one of her moet worthy sons. 

A. J. Ouwror Cosas. 
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Prof. A. M. Hocart 


Wa regret to record the death of Prof. A. M. 
Hocart, professor of social anthropology in the 
University of Cairo, which took place on March 9 
at the age of fifty-five years. 

Arthur Maurice Hocart was born im Guernsey, 
and entered Exeter College, Oxford, as an open 
scholar in classics in 1902. On taking his degree he 
was elected to a senior studentship of Exeter College 
and afterwards of Jesus College, where he devoted 
himself to the study of anthropology. He afterwards 
joined an anthropological expedition to the Solomon 
Islands organized by the late Dr. W. H. R. Rivers, 
with whom he contracted a close friendship, and by 
whom the subsequent trend of his studies was 
strongly influenced. After a period of travel and 
research in Melanesia, Hocart accepted a Govern- 
ment post as inspector of schools on the appomtment 
of Sir Everard im Thurn, then Governor of the 
Western Pacific, and during the residence m Fiji 
entailed by his duties he engaged in anthropological 
observation among the Fijians, collecting much 
material on the traditions, social organization and 
beliefs of the people, which he utilized to good 
purpose in his later writings. Its influence is especially 
apparent in his book on ‘‘Kingship”’ (1927). 


In 1921, Hocart was appointed director of the ` 


Archeological Department in the island of Ceylon, 
and the influence of his energy, scholarship and 
enthusiasm for his subject soon made itself apparent 
in an increased and extended activity in his depart- 
ment’s survey of the ancient monumental remains 
of the island, as well as m the standard, character 
and range of its publications. 

Hocart’s health, never robust, and showing traces 
of the effecta of his residence in the Pacific, led to 
the resignation of his post in Ceylon, and in 1929 he 
returned to England, where for a period he acted as 
librarian of the Royal Anthropological Institute. In 
1984 he succeeded Dr. E. E. Evans-Pritchard in the 
chair in the University of Cairo, which he occupied 
until his death. 

Hocart’s work in Melanesia had provided him with 
a wealth of ethnographical material which he was 
engagéd in digesting over a considerable period of 
years and of which he published selections from time 
to time in the Journal of ths Royal Anthropological 
Institute end other publications of a more or less 
technical character. His books were of a more 
general and theoretical outlook. In “The Progress 
of Man” (1988) he made a general survey of the 
subject-matter of anthropological science. It is both 
sound and original, while salted with a humour 
which at times was biting. In 1936 his “Kings and 
Councillors” was published in Cairo. 

Hocart in outlook and method was a diffusionist 
in the sense that he followed Rivers in making use 
of precise cultural analysis in tracing the history of 
cultural and ethnic distributions; but m applymg 
this method to general anthropological problems, his 


meticulous sense of scholarship deprecated any loose 


generalization based upon vague analogy, avoiding 
it in his own work and criticizing it sharply in others. 
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Sir Basil Thomson, K.C.B. 

Tas sudden death of Sir Basil Thomson, formerly 
assistant commissioner of the Metropolitan Police 
and director of intelligence at Scotland Yard, which 
took place on March 26 at the age of seventy- 
eight years, brings to & close a career no leas remark- 
able for the versatility it displayed than for ita actual 
achievement. Its interest for the anthropologist lies 
in the fact that as a colonial officer, Thomson was an 
outstanding example, among members of the old 
school of administrators, of those who, while without 


-special training in anthropology, attained efficiency 


in their methods of administration m dealing with 
native affairs by acquiring and applying a sym- 
pathetic knowledge and understanding of native 
institutions and ways of thought. 

Basil Home Thomson, son of William Thomson, 
Archbishop of York, was born on April 21, 1861, and 
educated at Eton and New College, Oxford. He 


‘entered the Civil Service and served for ten years in 


Fiji, Tonga and New Guinea. In 1900, after he had 
retired from the Colonial Service for some years, he | 
returned for a period to the Pacific, being seconded / 
under the Colonial Office as a special commissioner to . 
negotiate treaties with two of the native Governments. ' 

Among Thomson’s numerous works, the writings 
of his earlier years are of more than passing 
interest to the anthropologist. He was an accurate 
and systematic observer, with imsight into the 
characters and ways of thought of the peoples 
with whom he had to deal. His books, describing 
conditions which have now passed away, have 
a permanent value as records. In ‘The Diver- 


_ Sions of a Prime Minister” (1894) he describes with 


no little humour the remarkable condition of affairs 
which he encountered as prime minister of Tonga, 
when he succeeded the notorious Shirley Baker. This 
was followed by ‘Discovery of the Solomon Islands” 
(1801) and “Savage Island” (1902), and “Fiji and the 
Fijians” (1908), now a standard book, which oom- 
mands a rising price in the market. He also contri- 
buted papers to the Journal of the Anthropological 
Institute, of which one is a careful description of tho 
remarkable stone trilithons of Tongatabu. 
N 


Ws regret to announce the following deaths : 


Sir William Butler, president of the Institute of 
Brewing in 1906, who was connected with the School 
of Brewing in the University of Birmingham- for 
many years, on April 5, aged seventy-two years. 

Prof. J. W. Edington, professor of bacteriology in 
the University of Sheffield, known for his researches 
on diphtheria, on April 8, aged fifty-four yeara. 

Prof. W. E. Ford, profeasor of mineralogy in 
Yale University since 1920, on March 23, agod sixty- 
one years. 

Prof. G. Hellmann, profesor of meteorology in 
the University of Berlin. 

Dr. W. H. Park, emeritus director of the Bureau 
of Laboratories of the New York City Health Depart- 
ment, known for his work on combating diphtheria 
and other diseases, on April 5, aged seventy-five years. 
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News and Views 


Dr. Aled Hrdlička 

Ox March 29, Dr. Aleš Hrdlička, curator of the 
Department of Physical Anthropology of the U.S. 
National Museum, Washington, D.O., and the 
founder of the study of physical anthropology in 
America, celebrated his seventieth birthday. The 
occasion has been marked by a gathering of the 
American Association of Physical Anthropologista at 
Washington during April 4-5, and a commemorative 
volume is being to which the principal 
anthropologists of the world have odntributed. Aled 
Hrdlička was born in Bohemia on March 29, 1869, 
and graduated in medicine in New York. In 1908 
he was invited to become assistant curator in the 
U.S. National Museum to organize a department 
of physical anthropology, of which he became 
curator in 1910. Under his direction, a collection 
has been built up, which is now the largest in the 
world, includimg more than 16,000 skulls, human 
and sub-human, from all parts of the world and of 
all ages. As an authority on the descent and racial 
affinities of man, Dr. Hrdlitka’s judgment is univer- 
sally received as authoritative. Bold in theoretical 
argument, his views are invariably characterized by 
an intensely conservative regard for the precise 
limitations of the evidence in question. He is best 
known, perhaps, as the foremost authority on the 
occurrence of early man in America and the Asiatic 
origin of the American Indian race, of which he has 
found the ancestral stock in the primitive strata of 
Siberian peoples. For more than a decade Dr. 
Hrdlitka has engaged in expeditions to the far 
north in each summer to investigate the evidence of 
the migrations of the Eakimo and their predecessors 
into the American continent. He will submit the results 
of his research to the Royal Anthropological Institute 
at a meeting to be held in London on April 25. 


Herschel’s Researches on the Structure of the Heavens 


To celebrate the bicentenary of the birth of Sir 
William Herschel, the first president of the Royal 
Astronomical Society, a conversazione was held in the 
rooms of the Society on November 15. Sir Arthur 
Eddington delivered the lecture with the above title 
twice durmg the evening (Occasional Notes, Roy. 
Astro. Soo., No. 8, January 1939). He pointed out at 
the beginning that if about thirty years the dimen- 
sions of the galactic system have been enlarged tenfold 
and the number of stars is now estimated to be 
100,000 millions. It is remarkable that the picture of 
the universe which has resulted from modern research 
is very like the universe described by Sir William 
Herschel. His greatest enterprise was the systematic 
survey of the heavens, in the course of which he 
catalogued 2,500 nebulse and 800 double stars, and 
in all his research there was a definite plan to find 
out something about the structure of the universe. 
It seems remarkable that most of his observatianal 


work on the general distribution of stars and nebulw 
was dane with a reflector of only 19 inches apertare ; 
the famous telescope of 4 ft. aperture was not a 
sugqeess and was not used very much. It is surprising 
that Herschel’s speculations did not lead him astray 
more often. As one example, he assumed all stars 
to be of the same brightness, so that first magnitude 
stars were nearer than second magnitude stars, and 
so on. Actually, as we know to-day, apparent mag- 
nitude is a poor guide to distance. At the end of the 
lecture, Sir Arthur said that it is impossible for us to 
communicate with nebulw and receive a reply if they 
are more than 950 million light-years from us, owing 
to the speed of recession of the nebulw. It is ex- 
pected that the 200-in. telescope will reach nebula 
1,000 million light years from us, so it is possible 
that we shall see galaxies with which it is impossible 
to communicate and receive a reply. 


Study of Edmund Burke's Financial Integrity 

Drxon Waorosn has recently investigated with the 
help of new material the vexed question of Edmund 
Burke’s financial integrity, and the extent to which 
he was involved in the discreditable ventures of his 
(“Edmund Burke and His Kinsmen”, by Dixon 
Wector. University of Colorado Studies, No. 1, 1, 
Feb. 1989). Since he vehemently defended their 
actions at all times and denounced their adversaries 
and critics in unbridled terms, it is not surprising that 
Edmund Burke himself came under suspicion of 
conniving with them. Neverthelees, the author con- 
cludes from all the evidence now available that Burke 
honestly believed them to be upright in their financial 
transactions, however unfortunate their outcome, 
and there is no doubt that im his offlce as paymaster 
Burke reduced the nation’s finances to order af oon- 
siderable cost to himself. In any event he was always 
vague as to his own moome and expenditure, and it 
is difficult to imagme him following the tortuous 
ways of his kinsmen with any care. Burke's passionate 
championship of these shady characters, while not 
historically important, shows how completely his 
judgment was blinded by sentiment. Of more 
material consequence is the parallel traced by the 
author between the changing course of William 
Burke’s fortunes in India and Edmund Burke’s 
change of attitude towards the East India Company, 
leading to the impeachment of Warren Hastings. It 
is not suggested that this connexion was perceived 
by Burke himeelf, whose advocacy the author believes 
to have been at all times passionately sincere. Of 
all mem a great orator is perhaps the least likely to 
be aware of the leas reputable sources of his interest. 
He was temperamentally unfitted to judge objectively 
either friends or adversaries, and this study admirably 
illustrates the importance of tourperamental make-up 
in life. 


a 


Carnegie Trust for the Universities of Scotland 

Tas recently published report for 1987-88 of the 
Carnegie Trust for the Universities of Sootland in- 
cludes detailed reviewa by Sir William Bragg and 
other eminent authorities of the operation during the 
quinquennium 1983-88 of the Trust’s scheme for the 
endowment of post-graduate study and research. 
The scheme involved last year the expenditure of 
£19,000—about L5 per cent of the Trust’s total dis- 
bursements, of which £51,000 went in grants to 
universities and colleges and £54,000 in assisting 
needy students to pay their claas fees. The reporta 
indicate that its results amply justified the research 
scheme, being fully up-to the standard set in previous 
years. A noteworthy feature of its operation is the 
large number of the recipients of awards of fellowshipe 
and scholarships who are appointed to responsible 
positions on the staffe of universities and other 
institutions for teaching and research. This, remarks 
Prof. J. T. Wilson, emeritus profeasor of the Univer- 
sity of Cambridge, in his report on the biological and 
medical section of the scheme, is in keeping with one 
of its outstanding functions: the establishment and 
reinforosment of a trained corps of scientiflo investi- 
gators constantly available for recruitment to the 
service of the community im ite higher schools of 
scientific learning. As regards expenditure by the 
Trust on payment of class fees, a number of the 
beneficiaries afterwards refund the amounts thus 
paid on their behalf. Such voluntary refunds fluctuate 
between 24 and 5 per cent of the total amounts 
advanced by the Trust. 


THA anniversary meetings of the Chemical Society 
were held in Landon on March 29-81. On March 29, 
the Rutherford Memorial Lecture entitled ‘Lord 
Rutherford : His Life and Influence on Chemistry” 
was given by Sir Henry Tizard, at the Royal Insti- 
tution (see p. 651). In the evening, fellows of the 
Society and their guests, numbering in all about four 
hundred, were entertained by the chairman and 
directors of Imperial Chemical Industries, Ltd., at 
Imperial Chemical House. On March 80, there were 
visite in the morning to Bedford College for Women 
and to the Welcome Research Institution, where 
conducted parties were taken over the Museum of 
Medioal Science and the Historical Medical Museum 
and the Chemical and Physiological Research 
Laboratories. In the afternoon, the business part 
of the annual general meeting was held at Burlington 
House, and the presentation of the Longstaff 
Medal for 1989 was made to Prof. I. M. Heilbron 
and of the Harrison Memorial Prize for 1938 to Mr. 
Alexander King. Prof. F. G. Donnan then delivered 
his presidential addreas entitled “The Role of 
Osmotic Pressure in the Development of Chemical 
and Biochemical Science’’. The anniversary dinner 
was held the same evening at Grosvenor House, the 
number present bemg 270. Prof. F. G. Donnan 

the chair, the principal guest of the evening 
being Viscount Samuel. On March 31, there were 
visits to the British Drug Houses, Ltd., and also to 
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the Central Laboratories of the Shell Marketing Co., 
Ltd., at Fulham. trite aftemoon, thers ware vinite 
to tho Research and Development Department of 
the Distillers Company at Greet Burgh, Epsom, and 
to the Laboratories of the Research Association of 
British Pamt, Oolour and Varnish Manufacturers at 
Teddington. The following have been elected officers 
of the Society: President, Sir Robert Robinson ; 
Treasurer, F. P. Duin; Seeretary, Prof. G. M. 
Bennett. 


Population and Fertility - 

A PAMPHLET of 101 pages, entitled EE A 
and Fertility’, has been iæued by the Population 
Investigation Committee, 69 Eocoleston Square, 
London, 8.W.1 (price 8s.). It has been prepared for 
the Committee by Mr. D. V. Glass and Dr. O. P. 
Blacker. The Population Investigation Committee 
was formed to examine the trends of population in 
Great Britain and the Dominions and to investigate 
the causes of these trends with special reference 
to the fall in the birth-rate. Many oausea for 
this decline have been suggested; but multiple 
causes are at work affecting different occupations 
and different parts of the country in many complicated 
ways, 80 that effective counter-measures will not be 
easy to find. The problem is to find out how and why 
fertility has declined. For analysis of the first part, 
statistics of birth-rates and fertility-rates are given 
for England and Walesa, the Domimions, U.8.A., 
Sweden, Germany, France, Italy, Ukraine and 
Japen. The table of net reproduction-rates for 
thirteen countries shows that only five of these 

populations are now replacing themselves. Interest- 
ing details are given regarding the history of the 
census in Great Britain and the recent Population 
(Statistics) Bill. It is pointed out that tho latter is 
inadequate for a full fertility census, and certain 
additional questions are suggested for the next 
census. In the last two chapters, the limitations of 
vital registration statistics in analysmg the psycho- 
logical motives of childleasness are discussed and 
possible counter-measures are considered. 


Tua Royal Aeronautical Society has now moved 
into new headquarters at 4 Hamilton Place, London, 
W.1 This is the first time during its seventy-three 
years of existence that the Society has had its own 
building. The Socisty’s new home is a four-story 
building which will allow for expanding activities for 
some years to come. The library will be one of the 
finest and best equipped aeronautical libraries in the 
world. There will be, in addition, a reading and other 
rooms for members and special committee rooms for 
the use of the many aeronautical committees which - 
are now sitting. It is hoped to make the building the 
centre of aeronautical engineering and scientific 
activity in Great Britain. Dr. A. H. R. Fedden, 
president of the Society, announced at the recent 
annual general meeting that to meet the increasing 
work of the Society and the upkeep of its new premises 
a fund of £100,000 is being aimed at, to which more 
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than £60,000 has already been promised. In July 
1940 the Society will hold an International Aero- 
nautical Conference at Stratford-on-Avon. The 
active support of the Air Ministry and the Society 
of Britiah Ai Constructors in Great Brittain and 
of the leading authorities in the United States, 
France, Germany and Italy has been promised. 


New Air Speed Record 

Ir is reported that Herr Dieterle, flying a German 
Heinkel aeroplane fitted with a Mercedes-Bensz engine, 
has set up & new speed record of 463-8 miles an hour 
over a three kilometre course. This does not rank as 
an official record until it has been examined and homo- 
logated by the Fédération Aéronautique Interna- 
tionale; but there is no reason to doubt that this 
formal recognition will be given in due course. This 
has beaten three world records at the same time: 


the 3 km. of 880 m.p.h. held by Wurster (Germany), , 


the 100 km. of 804 m.p-h. held by Udet (Germany), 
and the absolute speed record of 440-7 m.p.h. held 
by Agello (Italy). No certain details of the aircraft 
are known, but it was probably developed from the 
Heinkel Hoe.112.U used by Udet for the 100 kn. 
record in June 1988. Statements that have appeared 
in non-technical reportas thab the machine was a 
single seater fighter fitted with an engine of 1,175 
horse-power are obviously misleading. Any machine 
of this class must have been very thoroughly ‘cleaned 
up’ in design for such speeds, and even with such 
alterations the engine must have been both 
speeded and boosted up to a power of well over 
2,000 b.h.p. 


Deaf-Aids in Theatres 

AX interesting development in deaf-aids has been 
,tecently demonstrated in Wyndham’s Theatre, 
London, and is being installed in a number of 
cinemas. Hitherto a deaf person in a cinema could 
frequently be supplied with a listening telephone, 
operated by an amplifler following a microphone 
located near the loud speakers behind the screen, 
or from the actual sound-film amplifying equip- 
ment iteelf, but the user was necessarily tied to 
his seat by the connecting wire. In the “Telesonio 
system’, made practicable by Messrs. Multitone 


Electric, an efficient type of deaf-aid is operated’ 


by a pick-up coil, in which are induced currents 
from an energized cable hung round the audi- 
torium or placed under the carpet. In a theatre, 
a microphone in the footlights operates a specially 
corrected amplifier of about ten watts capacity, the 
output of which is fed into the magnetixing cable by 
a specially designed transformer. On demonstration, 
the device worked well and adequate audition was 
obtained, with freedom to move over the whole area 
of the seats, or even some distance outside this area. 
The fundamental idea of direct speech or music 
induction without a radio carrier is not, of course, 
new, but it is understood that the main feature of 
the invention is the disposition of magnetizing coils 
such that cross-talk between adjacent theatres or 
cinemas URN Pe systemi:is: obviated; The normal 
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deaf-aids manufactured by the Multitone Company 


are now arranged to operate with the ‘Telesonic 
system’ in theatres. 


Visual Aids in American Schools 

A BECENT survey of the employment of visual aida 
in schools representing two thirds of the total enrol- 
ment in public elementary and secondary schools in 
the United States indicated that the use of (1) pic- 
torial matérials, (2) objects, specimens and models, 
and (8) visual aids which require mechanical equip- 
ment, was habitual in the instruction of (1) 61 per 
cent, (2) 52 per cent and (8) 27 per cent, respectively, 
of the pupils included in the survey, and that about 
10,000 projectors were owned by the schools. A large 
percentage of the school systems not-reporting were 
in rural districts, and the data concern, therefore, 
conditions in urban communities primarily. An inter- 
pretative study of these data has been published by 
the Office of Education (‘School Use of Visual Aids”. 
Supt. of Documenta, Washington, D.C. 10 cents). 
There is very widespread interest in the subject (which 
formed the theme of thirty-seven research studies 
in 1986-87), and there is general agreement that the 
motion-picture has great potential educational value 
and but little apprehension that it may prove, as 
forecast by Georges Duhamel (in “Défense dea 
Lettres”) and others, to be one of applied science’s 
Greek gifts to culture. Among the further develop- 
ments recommended in the light of this survey are 
the production of high-grade educational films, & 
nation-wide distribution system, training courses m 
the technique of teaching with motion pictures and 
other visual aids and improvement of the 16 mm. 
projector so as to make it easier for amateurs to 
operate. 


Antiquity 

An editomal note in Antiquity of March, 1939, 
directs attention to an important development in the 
study of European prehistoric chronology. E. H. 
de Geer, it is stated, has succeeded in equating the 
growth-rings of trees from the ancient mound of 
Rakenhangen in the Romerike district of Norway 
with those of a giant Californian sequoia on one 
hand, and with clay varves from Angermaniand in 
North Sweden on the other. The tree trunks examined 
were preserved when & shaft was sunk to the base of 
the mound in 1868. The investigation points to 
A.D. 931 a8 the date of the cutting of the trees and 
the erection of the mound. As the editor of Antiquity - 
points out, the acceptance of the full implication of 
this important discovery must await further critical 
examination ; while the application of dendrology to 
European chronology is not without its peculiar 
difficulties. The March issue of this enterprising 
periodical well maintains its high standard of interest, 
in part owing to the inclusion of Prof. V. Gordon 
Childe’s lecture on the relations of India to the 
West before the time of Darius, which originally 
was delivered before the Warburg Institute on 
October 10, 1988, and Dr. R. E. Mortimer Wheeler’s 
report on his excavations in Brittany, to which 
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reference has already been made in NATURE (see 
Narunn of March 4, p. 386). The report is fully 
illustrated and acoompdnied by plans. Mr. James 
Hornell draws on his world-wide knowledge of the 
construction of various forms of boat to trace the 
plank-built boat to ita origin. Among the interesting 
shorter notes which are always a feature of the 
contents, mention should be madè on this oocasion 
of a valuable suggestion from Mr. Stanley Casson, 
urging the prosecution of submarine research in the 
coastal waters of Greece. He pomts out that not 
only are the sea routes of antiquity well known, but 
recent discoveries of statuary, especially bronzes of 
the best period of classical art, sapport the argument 
that cargoes of artistic loot on the way to Rome 
may have been lost with some frequency. 


Design of Electric Power Stations 


Aw important paper by F. W. Lawton was read 
to the Institution of Electrical Engineers on March 9 


dealing with the design of Hams Hall power station ` 


at Birmingham, designed twelve years ago, and with 
a new Hams Hall power station B which will be 
constructed shortly for the same purpose and on a 
neighbouring site. The author streases the point that 
from the time when the caloulations for a proposed 
power station are made until it is completed and 
running on & commercial load, several years may have 
elapsed and great changes may have occurred. For 
example, the average price of the coal used in the 
furnaces is now 17s. per ton as against 9s. 6d. in 1985. 
In designing the new station it was reasonable to 
consider which features of the old station should be 
repeated and which rejected in the new station built 
twelve years afterwards. During this time coal prices 
have increased, high voltages have become normal 
and the progress made in metallurgy has made much 
higher steam temperatures feasible. All these changes 
call for modification in the designs if the best efficiency 
and economy are to be obtained. As regards the 
general lay-out, the simplicity and uniformity of the 
existing station will be repeated. There is a single 
row of boilers parallel to a single end-on row of turbo 
alternators. Electrostatic flue-gas cleaning plant will 
be retained. The absence of architectural adornment 
of the new buildings will be more rigorously enforced. 
Air raid precautions insist that there must be no 
roof lights or external windows to basements. For 
economic reasons the superstructure will be made 
of ferro-concrete instead of structural steel. . Turbo- 
alternators of 50,000 kw. capacity each will again be 
used in the new station, but they will generate at 
38,000 volts instead of at 11,000 volta as in the 


present station. A true understanding of what is real’ 


economy is obscured by the ever-changing technology 
of power production, by the difficulties of accurately 
forecasting operating conditions many years ahead, 
and by reactions of local trade developments. 
Research at the Kodak Laboratories , 
THIRTY-NINm papers are covered in the recently 
published ‘Abridged Scientific Publications from 
Kodak Research Laboratories” (vol. 19. Pp. viii+ 
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288. Rochester, New York.: Eastman Kodak Co.). 
The wide variety of subjecta studied at the Kodak 
Laboratories is well illustrated. Most of the papers 
have some obvious connexion with photographic 
manufacture or technique. Among these may be 
mentioned specially four papers dealing with the 
measurement of photographic density. This has 
never yet been standardised and, though for most 
technical purposes ‘density’ is sufficiently well under- 
stood to permit useful application of measurement to 
laboratory testing and works control, yet for precise 
comparison of resulta obtained on differant instru- 
ments of slightly different design, there is need for 
much further progress. Perhaps the new informa- 
tion may be useful in achieving this. There are, 
however, several papers which are devoted to sub- 
jects which are outside the photographic feld 
altogether, and here we may cite a group of papers 
by Dr. K. ©. D. Hickman and oolleagues deeling 
with fractional distillation of phlegmatio liquids. 
The work has resulted in development of much 
improved apparatus for distillation of vitamins. As 
with previous volumes, each paper ıs presented 
without drastic shortening, so that to those who are 
not able to turn to the full papers in their origmal 
journals the volume is of exceptional value. 


Scottish Wild-Life Preservation 

Tax Council of the Zoological Society of Scotland 
recently set up a Scottish Nature Reserve Committee, 
on which various public bodies are represented, for 
the purpose of promoting the preservation of Scottish 
wild-life. The Committee wishes to obtain full and 
accurate information regarding the existence, num- 
bers, increase or decrease, and generally the most 
complete statistics, of native species in different parte 
of the country. The Committee believes that helpful 
information of this kind could be furnished by local 
natural history societies and other associations as 
well as by landowners, gamekeepers and others, and, 
therefore, it desires the co-operation of anyone who 
could furnish such information and who would 


- collaborate with the Committee in the work which it 


hopes to do. Another aspect of the work which the 
Committee might usefully undertake would be the 
mapping out of areas in Scotland which might be 


. suitable for Nature reserves or sanctuaries. Anyone 


who possesses local knowledge of the suitability of 
land for such a purpose could greatly assist the 
Committee by communicating such information to it. _ 
Communications should be sent to the Director- 
Secretary, the Zoological Society of Scotland, ` 
Zoological Park, Edinburgh, 12. 


Biology and Social Studies 

Fact, now successfully at the end of two years’ 
activity, which produces, in ıta own phrase, “A 
monograph a month”, has just brought out another 
scientific number bearing the title ‘Biology and 
Man: Past and Future” by Prof. Marcel Prenant of 
the Sorbonne. This for the most part consists of an 
interesting and well-written summary of the main 
trends in the history of biology in relation to 
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contemporary social and economic backgrounds. ‘This 
is seconded by an able easay from Dr. H. J. Muller, 
who is well known as a geneticist, now of Edinburgh, 
entitled “The Dominance of Economics over 
Eugenics” in which the relationship of social systems 
to human inheritance, and the true value of eugenic 
hopes, are discussed. He propounds the question 
whether the present social systems of western Europe 
do not involve a selection of socially inferior rather 
than of socially superior human material. These 
contributions should be of interest not only to all 
biologists, but also to much wider circles. Fact is 
edited by Mr. R. W. Postgate; Mr. H. G. Wells 
has recently joined ita editorial board. 

Standards on Electronics and Radio Receivers 

TÆ Institute of Radio Engineers (830 West 42nd 

Street, New York) was founded in 1912 to advance 
the theory and practice of radio and allied branches 
of engineering and to maintain a high profeamonal 
standard amongst its members. Although dominantly 
in the United States of America, the Institute 
membership of more than 5,000 persons is distributed 
throughout the world. The Proceedings, published 
since’ 1918, is issued monthly and contains contribu- 
tions from leading workers in the theoretical and 
/practical fields of radio communication. It has 
co-operated with many other bodies in the establish- 
ment of standards. It has published many reports 
dealing with the definitions of terms, letter and 
graphical symbols, and methods of testing and rating 
equipment. Now it has issued “Standards on Elec- 
tronics, 1938” and “Standards on Radio Receivers, 
1988” (price 50 centa each). The committees which 
drew up the pamphlets are to be congratulated on 
the thorough way they have done their work. Every 
radio engineer and teacher of technical electricity 
should have a copy of these pamphlets, for they are 
most useful for reference. 


Interplanetary Travel 

Wa have received vol. 5, No. 1 of the Journal of 
the British Interplanetary Society, a body “founded 
for the stnmulation of public interest in the possibility 
of interplanetary travel, the dissemination of know- 
ledge concerning the problems which the epock- 
making [sic] achievement of an extra-terrestrial 
voyage involves, and the conducting of practical 
research in connection with such problems”. This 
number of the Journal contains designs for a “space 
ship” intended to perform a voyage to the moon and 
back. While we may invite the charge of obstruc- 
tioniam if we dismiss the whole affair as a wild-cat 
speculation, it is necessary for us to remark that, while 
the ratio of research results acoomplished to specu- 
lative theorizing is so low, little confidence can be 
placed in the deliberations of the British Inter- 
planetary Society. - 
The Midwifery Service 

TH annual report of the Central Midwives Board 


or the year ended March 81, 1938, has been issued 
(London : H.M. Stationery Office. 4d. net). At the 
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end of the year, there were 67,089 women on the 
midwives roll, a net increase of 2,048 on the total 
for the previous year, but only a little more than a 
quarter of the total number of those on the roll are 
engaged in the practice of their profession. The 
number of candidates entering for the examination 
was 4,420, the highest number ever recorded, of whom 
three quarters were successful. The report seta out 
the arrangements made by the Board for the approval 
of institutions, lecturers and teachers under the rules, 
of which a detailed explanation is given. 


Science Abstracts 
Narra science nor industry is standing still and 
to anyone who wishes to keep abreast of the advances 
made, the two sections of Sotence Absiracis—Physics 
and Electrical Hngineering—are of great service. 
The two index numbers published in the last week 
of February completed the volumes for 1988. The 
Physics Section contains 5,081 abstracts from about 
half that number of publications, the average number 
of the abstracts being about 4-3 per page. The index 
of subjects covers 189 pages, that of apparatus 22, 
and the author index 65 pages. The Electrical 
Engineering Section has 3,622 abstracta, about 4-6 to 
a page, with a subject index of 59 pages and an 
author index of 31 pages. The Physica volume is thus 
about 10 per cent leas than, and the Electrical 
ing volume about 3 per cent larger than, 
the volume for 1987. 


British Empire Cancer Campaign 

Tus seventieth quarterly meeting of the Grand 
Council of the British Empire Cancer Campaign was 
held on April 8. The following grants were approved, 
making & total to date for the year 1939 of more than 
£48,000: £1,000 to the North of England Branch 
of the Oampeign for the continuation of the special 
short-wave investigations being carried out under 
the direction of Dr. F. Dickens; and £160 to Mr. E. 
Nevill Willmer, working at the University of Cam- 
bridge. The Oouncil received & report regarding the 
joint discusmons which had taken place between 
representatives of the Campaign, the Medical Research 
Council and the National Radium Commission on 
the subject of the installation of a cyclotron in Great 
Britam primarily for medical and biological investiga- 
tions as affecting the cancer problem. The threo 
bodies have now jointly agréed to refer this matter 
for further consideration to the Radiology Committee. 
A further sum of approximately £6,500 ia to be 


allocated to meet the expanses to be incurred during 


the second year’s working of the scheme of the 
Clinical Cancer Research Committee. This scheme 
covers an inquiry into all fresh cases of cancer in 
the London area, and during the first two years the 
resulta of investigations into approximately 84,000 
cases will have been placed at the disposal of the 
Committee. Dr. J. M. Woodburn Morison has been 
invited to become the representative of the Campaign 
on the Scientific Advisory Committee of the newly 
amalgamated Radium Institute and Mount Vernon 
Hospital. 
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Travelling Fellowships in Medicine 

THE Medical Research Council invites applications 
for six Rockefeller Medical Fellowships for the 
academic year 1039-40. These are provided from a 
fand with which the Council has been entrusted by 
the Rockefeller Foundation of New York. They are 
intended for British graduates who have had some 
training in research work in clinical medicine or 
surgery, or in same other branch of medical science, 
and who are likely to profit by a period of work at 
a centre in the United States or elsewhere abroad, 
before taking up positions for higher teaching or 
research in the United Kingdom. The stipend will 
ordinarily be at the rate of £360 per annum for a 
aingle Fellow, and of £480 per annum for a married 
Fellow. Travelling expenses and some other allow- 
ances will be paid in addition. The Oouncil also 
invite applications for four Dorothy Temple Cross 
Research Fellowships in Tuberculosis, which are 
awarded from a special endowment of which the 
Council is the trustee. The object of these Fellow- 
ships, as defined in the Trust deed, is to give special 
opportamities for study or research to suitably 
qualified British subjects of either sex ‘intending to 
devote themselves to the advancement by teaching 
or research of curative or preventive treatment of 
tuberculosis in all or any of ita forms”. The stipend 
will ordmarily be at the rate of £850 per annum for 
a single Fellow, and of £480 per annum for a married 
Fellow, with an allowance for travelling and inci- 
dental expenses. Further information can be ob- 
tained from the Secretary, Medical Research Council, 
88 Old Queen Street, Westminster, 8.W.1. 


International Foundry Congress 

AERANGBEMANTS for the 1989 International Foundry 
Congress, to be held in London during June 12-17, 
are now almost complete. The official opening of the 
Congres by the Lord Mayor of London, Sir Frank 
Bowater, will take place on the morning of June 183, 
and afterwards Prof. W. L. Bragg will deliver the 
fourth Edward Williams Lecture entitled ‘The 
Atomic Pattern of Metals”. Some forty papers will 
be presented to the Congress, and a jomt meeting 
with the Iron and Steel Institute will be held on 
June 16. In addition to these technical sessions, at 
which all phases of ferrous and non-ferrous foundry 
practice and metallurgy will be discussed, eleven 
companies in London and the home counties have 
consented to open their works to Congress delegates, 
-and the director of the National Physical Laboratory 
has offered to show a party round the metallurgical 
section of the Laboratory. The Government will give 
a reception an June 13, and other social functions 
include the annual banquet on June 14 and the 
reception to be given by Mr. W. B. Lake, president 
of the Congress, and Mrs. Lake on June 15. A tour 
of the principal foundry centres of Great Britain has 
ee a BI de Ones ot ea 
into two sections: June 18-24 and June 25-80. 
Delegates may participate in either the first or both 
weeks of the tour, during which they will be able to 
inspect twenty-six of Britam’s leading foundries. 
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Further particulars concerning the Congress and the 
tour are obtainable from the organizers, the Institute 
of British Foundrymen, St. John Street Chambers, 
Deansgate, Manchester, 8. 


Announcements 

Tua Linnean Gold Medal, awarded annually by 
the Linnean Society of London “to an eminent 
biologist as an expreasion of the Society’s estimate 
of his services to science”, has been awarded to Prof. 
E. D. Merrill, profeasor of botany in Harvard 
University and supervisor of the Arnold Arboretum. 


Peor. E. J. SALEBURY will deliver the Symons 
Memorial Lecture of the Royal Meteorological Society 
on April 19 at 7.30. The subject of Prof. Salisbury’s 
lecture will be “Ecological Aspects of Meteorology”. 


Pror. Wsenes Kwotus, of Berlim, has been 
elected president of the Berlin Röntgen Society. 


Tua University of Bologna has awarded the 
Umberto Prize, given every five years for the best 
scientific work on orthopsedics, to Dr. Pauwelos, head 
of the Municipal Orthopedic Olinic at Aachen. 


Tae annual Congress of the Society for British, 
Entomology will be held in the Manchester Museum 

and the University of Manchester during July 15-17, 
under the presidency of Prof. W. A. F. Balfour- 
Browne. 


Tus tenth International Congress of Military 
Medicine and Pharmacy will be held at Washington 
on May 7-185. Further information can be obtained 
from the general secretary, Colonel Harold W. Jones, 
7th Street and Independence Avenue, Washington, 
U.S.A. 


Exrremas for the next award of the Henry Saxon 
Snell prize must be delivered on or before September 
30, 1989, to the Secretary, Royal Sanitary Institute, 
90 Buckingham Palace Road, 8.W.1. The prize was 
founded to encourage improvement im the oon- 
struction or adaptation of sanitary appliances, and is 
to be awarded by the Council of the Institute at 
intervals of three years, the funds bemg provided 
by the legacy left by the late Henry Saxon Snell, 
fellow of the Institute. The prixe for 1939 will consist 
of fifty guineas and a silver medal, and is offered for 
an esy describing suggested improvements in the 
construction or adaptation of sanitary appliances. 


Tua British Museum (Natural History) has 
recently issued (1939) a fourth edition of the pamphlet 
entitled ‘The House-fly” which forms No. 1 of the 
economic series of brochures. The work has been 
revised- by Dr. John Smart, an assistant keeper in 
the Department of Entomology. The chief modifi- 
cations, as compared with the previous edition, 
concern the account of preventive measures and 
remedies. The pamphlet is obtamable from the 
Director, British Museum (Natural History), London, 
S.W.7, price 6d. 
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COBRBESPONDENTS ARE INVITHD TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNIOATIONS. 


New Products of the Fission of the Thorium Nucleus 


In a preceding communication! it has been shown 
that the ‘transuranium’ elements are found among 
the fission products of uranium under neutron bom- 
berdment. Oonsequently they must be lower ele- 
ments, probably partly somewhere near tellurmmm!’, 
partly (the complementary fission fragmenta) in the 

ee 

t was then natural to carry out similar experi- 
ments with thorium in order to see whether the 
fission of thorium gave rise to elements with chemical 
properties similar to those of the ‘transuranium’ 
elemente, that ia, elementas which can be precipitated 
with hydrogen sulphide from a strong hydrochloric 
acid solution. No search for such elementas had 

iously been carried out with thorium, since the 
formation of elementa beyond uranium, from thorium, 
was not to be expected. So far, chemical analysis of 
the radioactive bodies produced in thorium by 
‘neutron bombardment has revealed (apart from a 
thorium and a protactinium isotope resulting from 
pure neutron capture) only products which, on the 
basis of ie fesesrase eta had originally to 
be- actinium isotopes? and 
Ve pan iene been identified with 
barium and lanthanum isotopes‘. 

A ‘thick’ layer of thorium oxide on a glass plate 
was irradiated by neutrons obtained by bom- 
barding a lithium target with deuterons of 800 kv. 
Pi Te t of the Institute of 
Theoretical Ph: e, In order to collect 
the recoil a water surface was used in the 
way cee ey Assaribed?. After irradiation (of 
about one hour) a fraction (2 0.0.) of the water was 
evaporated without chemical separation; with the 
rest (9 0.0.) the usual hydrogen sulphide precipitation 
was carried out in exactly the same way as in the 
uranium recoil experimenta?. 

The precipitate showed a clearly measurable 

ivity, the decay of which was distinotly different 


from o decay of the analogous uranium products. 
After an initial decrease with a half-value iod of 
about 40 minutes, an activity remained which was 


followed for almost two days and showed a single 
ime ria 14-15 hours. The evaporated sample 
ah first a much faster decay which then gradually 
became slower; after two days, the activity had 

A second experiment with 2-5 hours’ irradiation 
gave the same result, with oo ly greater 
Intensity, especially of the longer period. In this 
experiment, after the ‘sulphide precipitation, the 
filtrate was neutralized and the barium and lan- 
thanum! were precipitated as carbonates. The 
carbonate precipitate decayed first with about 20 
minutes and then with 4 hours half-value iod, in 
agreement with the periods already ownt. 


Analysis of the decay of the sulphide precipitate 
showed again the presence of a substance of half- 
period about 40 minute and of one of 14:5 hours, 
which was followed for nearly three days and found 
to decay to zero. The initial intensities of the two 
periods were about equal, in spite of the short dura- 
tion of bombardment. The ible existence of 
very short or very long additional periods oan, of 
course, not be excluded on the basis of this experi- 
ment. The two periods observed are quite different 
fram those of the chemically analogous uranium 
products. 

Several check experiments without neutrans showed 
that there was no contamination of the water by 
thorium B or O, which t have resulted from 
radioactive recoil or traces emanating thoron. As 
a further protective measure, the thorium layer was 
sealed, in the second experiment, by a celluloid 
membrane of 0-3 mm. stopping power. 

From the evidence given above, ane can conclude 
that some of the fission products of thorium show a 
chemical behaviour similar to that of the ‘trans- 
uranium’ elemente. This is a further indication 
that essentially the same chemical elaments are pro- 
duced in the fission of uranium and thorium. 

In conclusion, I wish to my thanks to Dr. 
T. Bjerge, Dr. J. Kooh, and K. J. Brostrem for kind 
help in the irradiations with the high-tension tube. 
I am especially grateful to Prof. N. Bobr for the 
opportunity to carry out these ents and for 
the facilities kmdly put at my disposal at the In- 
stitute of Theoretical Physics, Copenhagen. 

Liss Marner. 

- Physical Institute, 

Academy of Sciences, 

Stockholm. 
March 26. 


1 Martner, L., and Frisoh, O. B., NATURE, 143, 471 (1089). 
1 Abelson, P., 418 (1030), Feather, N., and Bretecher, E„ 
ara Lae bie Cibo diese) 


* Meitner, L., Hahn, O., and Strassmann, F., Phys., Z. 180, 538 (1038). 
“Hahn, O., and Strasmann, F., Yeturwise., 87, 39 (1939). 


Electronic Breakdown in Solid Dielectrics 

Is a recent per: Dr. Fröhlich has advanced a 
theory of the ic breakdown of ionic crystals 
under electric stress. The theory was applicable to 
distomio crystals such as the alkali halides, but an 
extension to any polar crystal (made at the instigation 
of the Electrical Research Association) is in course 
of publication by Dr. Frohlich. 

The E.R.A. has conducted a number of experiments 
in order to determine whether electric breakdown in 
a uniform field, brought about in a manner such that 
the breakdown is independent of external conditians, 
is of the electronic type envisaged by Dr. Fröhlich. 


1 
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A measure of agreement between theory and experi- 
ment has been obtained in respect of the folowing 

ints. . 
pea) The absolute value of the electric strength of 
polar crystals may be calculated from the optical 
properties, the dielectric constant and the molecular 
volume. The theoretical value for potassium bromide 
at room temperatures is in good agreement with the 

i tal value (see accompanying graph). For 
mica, certain of the i constants are not known 
and the theoretical value is therefore uncertain ; on 
taking probable values, however, the value of the 
electric obtained is 6:6 x 10% v./om., with 
a possible upper limit of 15 x 10° v./am. The experi- 
mental values for both sustained and impulse stresses 
lie within these limits. 

(2) The theory predicts that the electric strength 
of thin sheets of insulating material should increase 
with decrease of thickness when the thickness is oom- 
parable with the mean free path of an electron, that 
is," 10 to 10* cm. The electric of mica 
has been found to increase from about 11 x 10 v./em., 
at thicknesses from 10 to 10-"am., to 16 x 10*v./em. 
at a thickness of the order of 10+ am. 

(8) The variation of electric strength Æ with 
temperature T (in ° K.) is predicted by the theory 
for the simple case when there is only one residual 
ray frequency v a8: 


2 1/8 
a « {1+ ra] 


where A is Planck’s constant and k is Boltsmann’s 
constant. 
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This form, applicable to diatomic orystals, may 
also be used as a first approximation for other polar 
crystals with several residual ray frequencies, the 
more accurate formule for which are in course of 
publication. The electrio strength should therefore 
increase with increase of temperature up to a critical 
value above which other phenomena intervene. For 
mica, satisfactory agreement is obtained up to about 
400° K. with theoretical curves based on the assump- 
tion that the observed value is correct at room 
temperature and that the effective residual ray wave- 
length ia between 10 and 20u. The experimental 
variation for potassium bromide is in the same 
direction as, but of greater magnitude than, that 
predicted by theory. The discrepancies at lower 
temperatures, though considerable, are, however, 
small in comparison with the divergenoes which are 
found with those materials to which the existing 
theory does not seem to apply, and where indeed a 
completely opposite variation with temperature fre- 
quently occurs. An example of this also is shown 
in the graph, by the inclusion of the electric strength 
of a synthetic resin varnish, determined by A. Morris 
Thomas and M. V. Griffith in this laboratory. 

It is hoped that a complete account of these and 
other similar investigations will be published in due 
course. 

A. E. W. AUSTEN. 


W. HaokmrT. 
E.R.A. Laboratory, i 
Perivale, Middlesex. MS 
Feb. 14. \ 
1 Proe, Roy. Boc., À, 180, 230 (1987). \ 
Supersonic Dispersion and Infra-Red - Radiation 


A propos of the Herzfeld and Rice! theory of 
acoustic dispersion in gases, by which a lag in the’, 
transfer of translational energy into vibrational 
energy in high- y collisions of molecules is 
supposed to take place, Dwyer* has recently described 
experiments in which the after-effect of collisions 
produced when a discharge passes through a gas is 
evidenced by the persistence of abaorption lines in 
the visible spectrum for a short time after the dis- 
charge has ceased. While these experiments give 
credence to the ‘relaxation theory’ in ite origmal 
form, they have no neceasary connexion with super- 
sonic dispersion, since Dwyer made no supersonic 
experiments on the gas in question (iodine). 

During the year, I have been attacking the 
same problem a different angle. Attempts have 
been made to find a direct affect on the well-known 
supersonic dispersion of carbon dioxide by subjecting 
it to optical radiation of ita own natural (vibrational) 
frequencies. A Pierce acoustio interferometer was 
constructed of the usual type, save that the centre 
portion, including the region between the quartz 
oscillator and the reflector, was provided with quarts 
windows. The 4; was evacuated and filled 
with carbon dioxide. Frequencies between 90 and 
100 kc./sec. for the supersonic source were used, 
corresponding roughly to the peak of the dispersion 
region for the gas in question. The infra-red radiation 
came from a hot tube of the original Rubens and 
Agcshkinass* type containing carbon dioxide, and was 
focused by mirrors on to one of the windows. 

Two experiments were tried. In the first, the beam 
emerging from the opposite window was passed 
through a Hilger infra-red spectrometer and the 
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intensity of the 4u, 8u and 15p lines of carbon 
dioxide compared when the quartz was quiet and 
when it was set in oscillation, to see if the supersonic 
energy caused any change in the absorption of these 
radiations. No positive effect was found, though 
this was not surprising in view of the limited amount 
of supersoriic energy which one can get into a gas at 
such frequencies, and the already small residual 
infra-red energy after the gas had exercised its 
selective absorption. 

In the second experiment, the gas was again 
irradiated at the three infra-red wave-lengths quoted 
and measurements made of the wave-length and 
dissipation of the supersonic energy in the gas. No 

in wave-length, other than that which could 
be attributed to the rise of tamperature, was found ; 
but the supersonic attenuation was definitely greater 
when the gas was irradiated than when it was not, 
as though the molecules, excited in their natural 
vibrational states, were able to absorb more supar- 
sonic energy. 

It is, however, difficult to generalize from this 
result in respect to the relaxation theory, since 

| Penman‘ and others have shown that a mere increase 
In thermal agitation gf the molecules, induced by 
rise of and irrespective of any particular 
natural mode of vibration, produced a change in the 
supersonic dispersion. 


King’s College, 
Newcastle-upon-Tyne, 2. 
+ March 8. 


1 Phys. Res., 31, 601 (1928). 

1J. Chem Phys., 7, 40 (1030). 
"Ann, Phys., 64, 584 (1906). 

* Proo, Phys. Sos., €7, 543 (1935). 


E. Q. RIOHARD8SON. 


Mechanism of Excitation of the Forbidden Lines 
of Oxygen and Nitrogen in the Spectra of the 
Aurora and the Night Sity 

Recsnt publications concerning the identification 
of the 4‘S—*P forbidden transition of NI in the 
spectra of the aurora and the night aky require a 
revision of previously published results. Actually, 
R. Bernard! has shown that the wave-length of the 
auroral radiation considered is undoubtedly 8466-5 + 
1 A., instead of 3470 A. On the other hand, laboratory* 
and theoretical! determinations give respectively 
2 8466-3 and 3466-5 A. Owing to this fair agreement 
in wave-length, the attribution of the auroral radia- 
tion to the forbidden transition of NI may be 
accepted fairly safely, whereas this identification is 
not yet table m the night aky spectrum (owing 
to unduly high Ad). 

In this communication we want to & Dew 
excitation mechanism for the forbidden line of NI 
and for the increasing intensity of the red O I-lme 
with height and auroral type; this mechanism does 
not require polyatomic compounds. 

It has been shown‘ that the auroral spectrum 
exhibits the system of Vegard-Kaplan bends. Ac- 
cording to L. Vegard’, it is not yet proved that the 
Intensity of these bands is increasing with height ; 
but this may be safely assumed as the initial state is 
a metastable level. On the other hand, L. Vegard‘ 
has observed, on many occasions, that the mtensity 
ratio of the red and green lines increases in the 
spectra, of diffuse auroras; this must be connected 
with Bernard’s observation’ of a different behaviour 
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of the Vegard-Kaplan bands in the auroras of the 
diffuse and of the other types. Finally, there must 
be noticed a close connexion* between the Vegard- 
Kaplan bands and the newly identified N I tranmtion, 
this meaning that the concentration of the 'P 
metastable nitrogen atoms is connected with the 
forbidden emission A *X>1D. 

The Vegard-Kaplan bands which have been 
identified with the strongest evidence’ correspond to 
the final-levels v”= 9 to 15. If we determine the 
excitation energies corresponding to the vibrational 
states v’= 7 and 15 of the normal level of N,, we get 
the following figures: Ey” =y =160884:5 om~! = 2-08 ev. 
By =15 = 31103-4.0m.-!= 4-08 ev. These values exceed 
the 1D excitation potential of OI but are inferior 
to 48. 

It is therefore justifiable to assume that by collision 
of a normal OI atom with a N, molecule which has 
emitted the Vegard-Kaplan bands, the oxygen atom 
is actually only able to be excited to the 1D state 
and not to 18. As we know that N, and O I are the 
major constituenta of the upper atmosphere (above 
100 km.), it-seems doubtlees that collisions must 
happen between these two constituents. Still this 
mechanism requires the absence of a spontaneous 
emission of the vibrational bands of N,. This is 
actually the case owing to the fact that N, has no 
electric dipole. Thus N, moleculæ may spend a long 
time on excited vibrational levels of the lowest 
electronic state, and co tly the number of 
excited 'D oxygen atoms be a function of the 
emission of the Vegard-Kaplan banda. 

If NI atoms are present in the high atmosphere, 
the same mechanism explains the observation of the 
4S—'P forbidden transition associated with tho 
emission of the Vegard-Kaplan bands in the spectra 
of diffuse auroras. As the excitation energy of the 
*P level of N I amounts to 3-56 ev., a certain number 
of N, molecules, after emission of the Vegard-Kaplan 
banda, will collide with the normal ‘S nitrogen atoms 
and bring them to the 'P state. 

A more detailed paper con ing the identification 
and excitation processes of the forbidden transitions 
in the of the earth’s atmosphere will appear 
in the Mémoires de T Institut Royal Météorologique de 


Belgique. : 
Manor, NICOLET. 
Lichtklimatisches Observatorium, 
Arosa. 
Feb. 25. 
1 Bull Soc. frangaise de Phys., 7, 157 B. (1938). 
1 Kaplan, J., Phys. Res., M4, 541 (1938). 
3 Nicolet, M., Dis Naturwiss., 96, 830 (1938). 
1 Vegard, L., Brpebeds. der ecak. Naturwiss., 17, T20 (1938). 
* Vegard and Tonsberg, Geof. Pubhb., 11, No. 16, 83 (1987). 
* Bernard, R., NATURE, 141, 1140 (1988). 
1 Kaplan, J., Phye. Rev., 54, 148 (1938) Pas 


Resistance-Capacity Tuning 

VALVE oscillators and selective amplifiers, ın which 
tuning is carried out by a combination of condensers 
and resistances, have been developed in recent years 
and provide means of obtaming sinusoidal oscillations 
of low as well as high frequency. 

In an oscillator which I am developmg, the lower 
frequency limit has been brought down one hundred- 
fold and more by making use of the Miller effect. 
The principle involved is as follows. Ifa condenser O 


' be connected between the grid and cathode of a valve 


and a potential difference V exista between these 
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points, then a current J enters the condenser. Let 
the condenser be now connected between the grid 
and the anode of the valve, the grid-cathode potential 
being still V. The potential of the anode will be 
— mV if the gain of the valvo is m (assuming the 
anode and grid potentials to be in antiphase), and the 
potential differance across O will be (m+ 1)V. 
Accordingly, the current entering O will be increased 
(m + 1) times. This new current is the same as that 
which would be taken by & condenser of capacity 
(m + 1)0 between grid and cathode. As the gain 
may be of the order of hundreds, the equivalent of 
many microfarads may easily be obtained. 

Using this effect, I have built an oscillator with a 
periodic time of several minutes, although the 
condensers and resistances employed are 0-2 micro- 
farad and 2 megohms respectively. With periodico 
times of a few seconds available, one may demon- 
strate the production of rotating magnetic fields, for 
the synchronous speed is low enough to be followed 
by a compass needle. 

In a similar manner, the ‘equivalent’ resistance 
of a grid leak may be moreased many times. An 
additional phase-reversing valve stage is necessary 
here. This possibility has not been developed, as 
other and simpler means for producing the same 
effect exist. 

N. H. ROBERTS. 
Department of Electrical Engineermg, ~ 
University of Cape Town, 
Rondebosch. 
Feb. 25. 


Polymerization of Liquids by Irradiation with , 
Neutrons and Other Rays 
IN continuation of previous work on the effecta of 
radiations on liquids!, we have for some time been 
patents the action of neutrons, alpha-, beta- 
and gamma-rays in inducing ‘polymerization of a 
number of hydrocarbon compounds. Of the different 
methods used for observing the rate of polymeriza- 
tion—changes in colour, refractive index, viscosity, 
polarization, etc.—we have found it con- 
venient to follow the changes in density consequent 
on irradiation by means of a volume dilatometer. 
The sources of radiation were sometimes placed inside 
the bulb of the dilatometer, and sometimes sur- 
rounded it. 





0 2 4 6 8 10 12 
Exposure (gm. hr.) 


POLYMERIZATION OF METHYLAOBRYLATE BY IRRADIA- 
TION WITH NEUTRONS AND GAMMA BAYS, 


of source : YSIS mgm. Ra [80,] in Pt 
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In the case of neutron irradiation, the liquid under 
test was placed in a small double-walled vessel, 
similar to a Dewar veesel, to which a capillary stem 
had been sealed. The gamma-ray or neutron sources 
were placed in the central cavity and the whole 
apparatus immersed in & large bath of water. A 
typical series of observations during the gamma-ray 
and neutron irradiation of methyl methacrylate is 
shown in the accom bec a Similar resulta 
were obtained with boteta 

The liquids mvestigated so RA inolude, in addition 
to methyl methacrylate, styrene, vinyl acetate, 
and a ketone. The expulsion of dissolved substances 
which had been deliberately added, for example, 
ceresin, indole, etc., was often strikingly shown during 
the polymerization, 

F. L. Hopwoop. 
J. T. PELLS. 
Medical College, 
8t. Bartholomew’s Hospital, 
London, E.C.1. 
March 31. 


rg ek Zo TA Lat Horm ont 


a 


New Acetylated Derivatives of Amino Sugars 

A RBHOENT communication from this laboratory 

the preparation of 8-amimo a-methylaltroside 

hydrochloride and 2-amino a-methylaltroside'. De- 

velopment in this fleld of work has been rapid, and 

it therefore seems desirable to lish additional 

information which has been obtamed since our last 
letter on the subject. 

The material obtained by the action of ammonia on 
2:8-anhydro 4: 6-bensylidene a-methylalloside has 
been acetylated and separated into two fractions, 
which prove to be 2-acetamido 3-acetyl 4 : 6-benxyl- 
idene a-methylaltroside (1) in sixty per cent yield, 
and 2-acetyl 8-acetamido 4: 6-benzylidene a-methyl- 
glucoside (2) in 1 per cent yield. The production of 
(1) and (2) in this reaction, previously shown by Peat 
and Wiggins’, has thus been confirmed, but the yield 
of (2) obtained by us shows a wide di cy from 
that claimed by the authors mentioned ` 

In analogous fashion, we have found that the 
material obtained by the action of ammonia on 
2:8-anhydro 4:6benrzylidene a-methylmannoside, 
followed by ee eae: may be separated into two 
Pe to be 2-aostyt 


80 par cant yield and 2-aoctormido B-acetyl 4 : 6- 
(4) in about 1 per cent 
Substance (4) is therefore a derivative of 
glucosamine. 

Galactose has been converted into a 2; 8-anhydro 
4:6-benszylidene a-methylhexoside, which has either 
the gulose or talose configuration’. When this sub- 
stance.is submitted to the action of ammonia followed 
by acetylation, the product may be separated into 
two isomeric 4 : 6-benzylidene amino «-methylhexos- 
ide diacetates, (5) and (6), which have not yet been 
identified. 

Robertson and Dunlopt obtained two isomeric 
a-methylhexoside Ship by the action of very 
dilute hydrochloric acd 2 : 3-anhydro 4: 6- 
benzylidene «- Teth ylande. These substances give 
amino a-methylhexæideæ on treatment with ammonia, 
and rhen the product eo ob ia aontg ite Tio 
resulting material may in both cases be separated 
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into two isomeric substances by means of orystalliza- 
tion. The a-methylhexoside chlorhydrin, mp. 160°, 
yields triacetyl 8-acetamido a-methylglucoside (7)* 
in 60 per cent yield, and a trace of an isomer (8), 
which has not yet been identified. The other chlor- 
hydrin, m.p. 188°, after similar treatment, yields (7) 
in 50 per. cent yield and an isomer (9), which has not 
yet been identified, in 20 per cant yield. 

A syrupy mixture of a-methylhexoside chlorhydrins 
has been obtained from 2 : 8-anhydro 4 : 6-benxylidene 
a-methylmannoside by the method mentioned above, 
but we have not yet been able to separate the con- 
stituents. On treatment of this mixture with ammonia 
and subsequent acetylation, however, a crystalline 
product is obtained, from which we have separated (7) 
m 15 per cent yield and an isomer (10) in 65 per 
cent yield, which diffars from (8) and (9). 

Finally, the benzylidene group has been removed 
from 2-acetyl 8-acetamido 4 : 6-benzylidene a-methy]l- 
altroside (3), and the product acetylated to give 
2:4: 6-triacetyl 3-acetamido a-methylalirosids, which 
proves to be identical with (10). 

Constants for the derivatives described are 
appended. : 


(1) mp, 181-182; [a]} + 51-3° in chloroform (0 = 2-18). 
(2) mp. 266°; [a]}” + 45-6° tn ahloroform (s = 0-56). 

(3) mp. 201°; [a]if + 14-6° in chloroform (e = 2-38). 

(4) mp. 285°; [a] + 45 5° tn obloroform (o = 0-85). 

(5) mp. 188°; [af + 43-4° in obloroform (o = 1-25). 
(6) mp. 260°; [a]}* + 70 3° in chloroform (o = 0:87). 
(D mp. 179°; [aH + 105-0° in chloroform (0 = 2-12). 
mp. 130°; [a]}* + 06 7° in chloroform (c = 0-74). 

(9) 5 group ; [a] 504° in chloroform (0 = 2-73). 
p. 177°; [af + 94-7° in chloroform (0 = 2-38). 


details of the above transformations and 
evidence of identification will be published shortly. 
G. J. Rosaerson. 


‘Robertecn and Dunlop, J. Chem. Sec., 472 (1938). 


Use of dl-Menthol for the Preparation of Biosynthetic 
Glucuronic Acid 


GxivcuRomIO acid, within recent years, has been 
shown to be a compound of considerable biological 
importance. Besides playing an important part in 
the detoxication mechanisms of the body, this carbo- 
hydrate derivative is also an essential component of 
certain immuno-polyeaccharides'. It is found in 
many m * and may be a companent of the 
blood anti-coagulant, heparin? ; furthermore, certain 
sex hormones of human pregnancy urine are found 
combined. with acid‘, Investigations on 
the chemical nature and biological function of these 
substances, which will also involve synthetic experi- 
ments, will be greatly facilitated if glucuronic aatd is 
obtainable in relatively large amotmta. A convenient 
chemical synthesis of glucuronic acid, such as exista 
for o acid’, is not available. The main 
source of it has been biological, advantage being taken 
of ita function in the mammal as a detoxicating agent. 

A good method for o þiosynthetio olaa: 
onic acid, worked out by *, depends upon the 
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formation and excretion of bornylglucuronic acid 
following the ingestion of borneol by dogs (under the 
best canditions the administration of 1 gm. borneol 
gives 1 gm. zinc bornylglucuronate). In many 
laboratories, however, it may be inconvenient to 
keep dogs for long periods, and the collection of 
urine from dogs fed with borneol requires a large 
metal-lined cage. Rabbits, however, are much more 
convenient to use, and an ordinary wire cage set in 
a suitable funnel can be utilized for collecting the 
urine. 

In a recent paper’, I showed that good yields of 
conjugated glucuronic acid are obtainable from 
Tabbita fed with dl-menthol, dl-tsomenthol and 
d-isomenthol. This in igation has now been 
extended, and it has been found that dl-menthol is 
the most suitable substance to use when relatively 
large amounts of glucuronic acid are required. 
di-Menthol conjugates with glucuronic acid to the 
extent of 60 per cent in the rabbit, and a higher 
yield of conjugated glucuronic acid is obtained than 
ee GADE: ae eee d- 
Menthol (synthetic) can be 
amounts and has no effect an rabbits at aie dose 
level (8 gm.) used. It has a low melting point (84° O.) 
and can therefore be administered by stomach tube 
as a partial emulsion in a small amount of warm 
water. Maximal conjugation with acid 
ocours on using a dose of 3 gm. per rabbit (weighing 
2-2-5 kgm.) and excretion of the conjugated pro- 
duct is complete in about 30 hours. 

The isolatior of menthylglucuronic acid (as the 
ammonium salt) is a short and easily effected 
cedure’. Ammonium menthylglucuronate is obtamed 
in consistent yields of 1-4 gm. per gm. of dl-menthol 
fed. Thus, on feeding 8 gm. of dl-msenthol to each of 
six rabbits, 25 gm. of the ammonium salt was isolated. 
On suitable treatment with acid, this salt gives 
glucuronic acid in yialds. The ammonium 
menthylglucuronate ([a]p= oa.—80° in water), om 
taining about 60 per cent d- and 40 oent /-men- 
thylgiucuronic acid, can be resol by fractional 
crystallization from water, and the hitherto unde- 
scribed d-menthyl-8-d-glucuronide, 0,.H,,0,, 14 H,O 
(m.p. 110—-112° 0., [a]p = oa. + 5° in aloohol) can be 
obtained. i-Menthyl-f-d-glucuronide has been pre- 
viously described on several occasions. 

R. Trowyn WOLUAKS. 


Diaphorase I and II 

ae have used the name ieee acres to designate 

enzyme which catalyses the of hydrogen 
from dihydrocodehydrogenase I (Co Gah: D) to acospeee 
like methylene blue or cytochrome, but not to 
molecular oxygen, This enzyme, which had been 
detected independently by Dewan and Green‘ 
(“ooenzyme factor”), occurs in all animal tissues so 
erp neous, OH, Ore ogee age ia Bighi 
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plants’. Diaphorase from heart muscle, purified to 
some extent by precipitating a phosphate extract 
from washed tissues with low oconcentrations of 
acetone and ammonium sulphate’, was shown to 
attack CoH, I specifically, that is, it was maotive 
against dihydrocodehydrogenase If (CoH, I). 

Recently we studied the action of crude, dialysed 
extracts from various acetone-dried tissues upon 
CoH, I and CoH, O, and found (a) that the rate at 
which these substances were oxidized was extremely 
low in all cases, which means that an auto-oxidizable 
enzyme of the type of the ‘old’ flavin enzyme probably 
does not occur in animal tissues, (b) that after addi- 
tion of methylene blue a more or lees rapid dehydro- 
genation of both hydrogenated coenzymes occurred. 
Therefore besides the previously known OoH, I- 
specific diaphorase, a similarly acting enzyme trans- 
porting h; en fram CoH, II to methylene blue 
is t in animal tissues. We propose to call the 
. CoH, I-specific diaphorase now ‘‘diaphorase I”, and 
the OoH, I1-dehydrogenating enzyme ‘“‘diaphorase 
D”. 

Tho dialysed and centrifuged water extracts from 
acetone-dried tissues were used. CoH, I and CoH, I 
were prepared by reduction of Co I and Co I with 
sodium hyposulphite and their dehydrogenation was 
followed directly by spectrophotometric observation 
of the disappearance of the typical abeorption band 
at 334 mu. A typical experiment contained 1-0 ml. 
m/2 phosphate buffer pH 7:2 plus 0-1 . CoH, 
(I or II) plus 0-1 mL m/1000 ica lene blue 
plus 0-1 ml. enzyme; total volume 4-0 ml.; at the 


beginning of the experiment was © Sen, 0-42 
or « Qe 0-38. 

The activities of diaphorase I and IT are expressed 
by the decrease, of the extinction (— Ac) at à = 334 mu 


caloulated for 0:1 ml. enzyme during the first 10 
minutes. 

















As can be seen from the last column of the accom- 
ying table, the ratio of the activities of diaphorase 
and I (4,/A,) is different in various extracts, 
which is in accord with the view that the enzymes 
are not identical. Whether diaphorase II is specific 
for CoH, II or active against CoH, I as well, cannot 
be decided from these experiments, but it is clear 
that this enzyme is different from the CoH, I-specific 
diaphorase I. Dewan and Green’s statement‘ tbat 
“coenzyme factor” from heart muscle attacks CoH, IT 
as woll as CoH, I can now be explained by the existence 
of the two different enzymes. 

Recently it was found in this Institute’ that 
heart muscle contains a flavoprotein which has the 
same function as diaphorase I, and Corran, Straub 
and Green!’ the identity of Straub’s heart 
flavoprotein with diaphorase. Our experiments show 
that the diaphorase I and II activity of our tissue 
extracts is greatly reduced by ipitation with 
HCl-ammonium-sulphate and A e by 
addition of flavm-adenine-dinucleotide, in analogy 
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with what has been found by Warburg and Christian’! 
for the known flavoprotems; thus diaphorase I 
probably is a flavoprotein. 


Biochemical Institute, E. ADLER. 
x University, H. v. ETLER. 
Stockholm. G. GUNTHER. 
Mar. 7. 


1 Adler, Buler and Hellstrom, Sv. Vet. Arh. Komi, 18 B, Nr. 38 (1937). 

"Euler and Hellstrom, Z. pkyrioi. Chem., M2, 31 (1938). 

* Adler, Huler and Gtmther, Sv. Vet. Ark. Kemi, 18 B, Nr. 54 (1088) 

‘Dewan and Green, NATURE, 140, 1007 (1037). Biochem. J., 72, 
028 (1938). 

* Green and Dewan, Bioohen. J., 82, 1200 (1938). 

* Huler and Gunther, Weturwise.. 98, 676 (1938). 

1 Lockhart, Biochem. J. (m the Press). 

SAn wad Gunther and Pias, Shand. Arch. Physiol. (In the 

* Huler and Adler, Steak kem. tidskr., U1, 11 (1939). 

18 Corman, Straub and Green, NATURE, 143, 337 (1030). 

u Warburg and Christian, Biochem. Z., 908, 368 (1985). 


Resonance in the External Auditory Meatus 


Dr. Lrrrumn’s method of investigating resonance 
in the external auditory meatus! by replacing the 
air in the meatus by h is very interesting. 
The manner in which his ta are to be interpreted, 
however, is not clear. 

The resonant frequency will depend, amongst 
other things, .on the length of the meatus and upon 
the impedances at its terminations. The frequency 
which he quotes for the resonance in normal h 
beings—2,000-8,000 cycles per second—refers appar- 
ently to the condition in which the ear is open to\ 
the air. It is somewhat rising, therefore, that 
Dr. Littler should obtain a cy of the same 
order in experiments in which the meatus was closed 
by a telephone receiver. In this condition, however, 
it is to be that the resonance will be con- 
siderably inftuenced by the volume of air enclosed 
between the ear cap and the entrance to the meatus 
and will be a function, therefore, of the particular 
receiver employed. It would be interesting to have 
also the results of similar experiments carried out 
with this volume reduced to a minimum, say, by 
employing a receiver of the type designed to fit into 
the entrance of the meatus. 

I have recently made some measurements, by the 
probe tube method, on the resonance of the meatus 
when open to the air. The flexible probe tube em- 
ployed had an external diameter of about 2 mm. 
and led to a microphone placed behind the observer's 
head. The ratio of the sound pressure near the ear 
drum to that in an approximately plane progressive 
wave coming from directly in front of the observer 
was measured. The pressure change observed is due 
partly to resonance in the meatus and partly to 
diffraction by the head. In the eight ears examined 
the frequency of maximum pressure increase at the 
ear drum varied from about 2,500 cycles per second 
to 4,000 cycles per second, and the maximum increase 
from about 9 to 15 decibels. The mean values for the 
eight ears are given in the acoompanying table. 








ria beiead o. ot premuro nedi ear drom 
that in uno 
wond) waro (decibels) 
500 — 2 
1000 — 2 
T000 9 
r 2000 12 
4000 12 
5000 6 
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In devising appropriate objective methods of 
measuring the gain of hearing aids, resonance of the 
meatus under these conditions thus requires con- 
sideration, since they are the conditions of normal 
hearing with which aided hearing has to be compared. 

N. Fumane. 
Physics Department, 
National Physical Laboratory, 
Teddington, Middlesex. 
Feb. 28. 
1 Karu, 143, 118 (1939). 


Post-Partum CEstrus in a Bat 


ALL the insectivorous Chiroptera in which details 
of the breeding cycle are known are moncestrous, 
producing a single offspring, or sometimes twins, 
once & 

In Nycteris luteola Thos. there is a post-partum 
cstrus, 80 that at least two pregnancies occur in 
quick succession. Out of thirteen adult female 
specimens collected at Mto-wa-mbo, Tanganyika 
Territory, in December 1985, nine were in full 
lactation, and at the same time pregnant with 
 fostuses up to 12 mm. in length. Two others were 
lactating and in wstrus; and two young adults were 
not, lactating but pregnant for the first time. 

-The ovaries of these: bats contained no corpora 
_ lutea, which must disappear early in pregnancy. 
” They contained many healthy ripening follicles, and 
ted an appearance' widely different from the 
vily atretic ovaries ubually found in pregnant 
onwetrous bate. They ;gave every indication of 
being for a furthér wstrous cycle during the 
rthooming lactation 

o genital tracta of all the adult malea, collected 
e time and place, were in full functional 
hese facta point to the possibility of this 


f African bata will be published 
in due course. 
L. HABRBON MATTHEWS. 
Department of Zoology, 
University, 
Bristol. 
March 9. 


Colchicine-induced Polyploidy in Nature 

Ix a recent communication!, Prof. D. Kostoff 
describes experiments in which he has produced a 
polyploid oondition in seedlings grown in close 
association with disintegrating pieces of the corms 
of Oolchioum autumnals. He further suggests that 
the sites of colonies of this species might prove 
fruitful sources of polyploida. 

On several such sites, I have failed to 

x find anything of an abnormal nature, in respect of 
gy ‘external morphological characters, either in gram- 

<  ineous or other species. Cne colony was known to be 
at least twenty years old, and was associated with a 
mixed flora. 

It is well known that the influence of colchicine 
is to delay germination and to cause stunting of 
growth with a delayed establishment of a root system. 
In the case of mustard, every seedling was affected 
after soaking the seed for four days m a 1: 2,000 
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aqueous solution of amorphous colchicine. Control 
plants reached a height of 50 mm. after 20 days 
growth, whilst the treated seedlings averaged only 
15 mm. in height. 

In the case of rye-grass (Lolium perenne), colchicine 
appears to affect a smaller proportion of seedlings. 
Tbe difference in the rate of growth and resultmg 
height of unaffected and control seedlings, as com- 
pared with affected ones, is even more pronounced. 
The average height of the former individuals was 
65 mm. after 28 days growth, while that of affected 
plants was 7 mm. with a complete absence of root 
growth. 

It is obvious that in a state of Nature, the polyploid 
individuals would be suppreased in competition with 
normal seedlings or established vegetation. This 
would be quite sufficient to explain their absence in 
the fleld. 

G. H. BATES. 


The Farm Institute, 
Penkridge, 
Stafford. 
March 4. 


1 NaTURH, 143, 287 (1989). 


Open-Air Sites of the Upper Palæolithic Period in 
Kent and North Lincolnshire 


Frox time to time I have recorded in the columns 
of Narurs the discovery of artefacts and pottery 
fragments in lateral valleys of the Lower Thames. 
The geological conditions under which these finds 
were made caused me to attribute to them an Upper 
Paleolithic date; a precedent for which is to be 
found in the discoveries and claims made by Mr. J. 
Reid Moir, as a result of investigations conducted 
by him at Ipswich during the past twenty years. 

The prolonged and extensive excavations I have 
since been enabled to make in the Lower Thames 
Valley and elsewhere compel me unreservedly to 
withdraw all claims I have made for the alleged 
discovery of pottery of Upper Palmolithic age, and 
to regard the pottery in question as belonging to 
Neolithic - Bronze Age times. 

The comprehensive series of deposits, twenty-five 
feet thick, exposed in the Ebbefleet Channel, near 
Northfleet, has established the fact that during 
Middle and Late Pleistocene times south-east England 
was peopled by Levalloiman races and that the 
characteristic Upper Palsolithic cultures of the Con- 
tinental caves are unrepresented. 

Some years ago I directed attention to the apparent 
cloge relatio: of the Ebbefleet Channel beds to 
the estuarine osita underlying the Brown or 
Heesle Boulder Clay at Kurmington and Barton-on- 
Humber, in north Lincolnshire’. 

investigations at these two sites have 
resulted in the discovery of two distinctive types of 
artefacts, namely, Olactonian and Creswellian*. The 
former are similar to the Clactonian examples found 
in the Levalloisian horizons of the Ebbefleet Channel : 
whilst the latter are the counterpart of the Continental 
cave types mentioned above, and so conform to the 
aera Palwolithic series of implemente found by Mr. 

in the Derbyshire caves. 

Thus it Sareea appear that at Kirmington and at 
Barton-on-Humber there is evidence of the over- 
lapping of these two fundamentally different imple- 
ment-making techniques. 
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It is to be hoped that further evidence on this 
point may be obtained from these sites during the 
present year. 


30 Southwick Street, 
Hyde Park, 
London, W.2. 
March 8. 
1 Geol, Mag., 72, 827 (1035). 
1 NATURA, 130, 270 (1032); Amiig. J., 18, No, 2, 180 (1985). 


J. P. T. BoRonern. 


Storage of Radium in War Time 

RaDiuxw is not only a valuable but also a very 
dangerous substance. If, during an air raid, any 
quantity of radium was dispersed by violence, the 
buildings in which it was dispersed, as well as a con- 
siderable area surrounding the buildings, would be 
for many years to come a menace to any people who 
inhabited them. One-hundredth of a milligram 
would probably be fatal if inhaled. 


Points from Foregoing Letters’ 


L. Marryxr has collected recoil nuclei resulting 
from the fission of thorium and has found that 
some of the fission products are chemically analogous 
to those fission products of uranium which have 
formerly been assigned to elements beyond uranium. 
The decay of the new fission productes has been 
analysed into two exponentials with 40 minutes and 
14-5 hours half-value period. 

In accordance with Frdhblich’s theory of electronio 
breakdown, A. E. W. Austen and W. Hackett find 
that the electric strength of polar such as 
potassium bromide may be calculated from the optical 
properties, the dielectric constant and the molecular 
volume. Similarly, the electric strength of thin sheets 
of insulating material (mica) is found to Increase with 
decreasing thickness (from 10-* to 10 am.) and also 
with Ppr e temperature up to a critical value 
around 400° K 

E. G. Riċhardson shows that the absorption of 
supersonics in carbon dioxide is increased by subject- 
ing the gas to infra-red radiation of wave-lengths corre- 

ing to the natural (vibrational) frequencies of 
carbon dioxide molecule. 

A new mechanism for the excitation of the for- 
bidden nitrogen line N I and for moreasing the 
intensity of the oxygen line O I with height and 
according to the type of the aurora, is suggested by 
M. Nicolet, who states that, after the emission of the 
Vegard-Kaplan bands, the nitrogen molecules can 
excite the atom O I and bring it to the metastable 
state =D, and the atom N I to the state *P. 


The Miller effect has been employed by N. H. 
Roberta to increase the periodic time of oscillations 
obtainable fram valve oscillators using capacity- 
resistance tuning. 

F. L. Hopwood and J. T. Phillips record the 
polymerization of a number of unsaturated liquid 
hydrocarbons by neutrons and ionizing radiations. 
They submit a graph illustrating the difference in 
the rate of polymerisation of methyl methacrylate 
when irradiated by two similar sources of gamma 
rays, of which only one has a marked neutron 
emission. 
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It is therefore necessary that steps should be taken 
to provide for the safe custody of radium in war 
time, and a conference has been held between 
representatives ‘of the British X-ray and Radium 
Protection Committee, King Edward’s Hospital Fund 
for London, the Ministry of Health and the National 
Radium Commission, to consider this matter. 

The National Radium Commission is compiling & 
register of owners and holders of radium, with a 
view to satisfactory arrangements being made. The 
Commission earnestly requeste all persons who have 
radium in their custody or possession (including the 

ible official of institutions holding radium) to 
notify the Oommission, stating the amount of radium 
held. 


GEORGE F. STABBING. 
(Secretary). 


National Radium Commission, 
18 Park Croscent, 
London, W.1. 







hexoses, in which the amino/group is attached in the 
2or3 pois in the carbon in, have been isolated 
by G. J. Robertson and W. . Myers. One of thems, 
R. T. Williams states /that when dl-menthol, i is 
administered to rabbits, cent of it is excreted 
in the urine combined with gluouronio acid. Menthyl- 








methylene blue or cytochrome; 
which catalyses the analogous 
codehydrogenase II, according ¢703 ae H. 
Euler and G. Günther. The new én<yme, for which 
the name “diaphorase II” is proposed, is probably a 
flavoprotem. 

Commenting on Dr. Littler’s communication “> 
resonance in the auditory meatus, N. Fleming 
directs attention to the influence of the conditions 
at the entrance to the meatus, and gives resulta of 
some measurements, by the probe tube method, with 
the meatus open to the air. 


L. Harrison Matthews records the occurrence of 
a post-partum œstrus in Nycteris 
African bat, and points out theg 
species being polyœstrous. 


An examination of sites of Dolon 
failed to reveal anything of a be ee i 
abnormal nature in the associated flora. It is 
by G. H. Bates that the influence of the 
tegiating corms in producing polyploids, as dem 
strated by Kostoff, would be nullified by the supp 
ing effect of the taller normal species. 


As the result of extensive excavations in the Lower 
Thames valley and elsewhere, J. P. T. Burchell with- 
draws previous statements concerning the discovery 
of pottery of Upper Palmolithic age, which he now 
considers as belonging to Neolithic - Bronze Age times. 
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Duration of Life in Early Man 

Pror. F. Warpmxnarca supplements the recent 
conclusions of Prof. H. Vallois as to the duration of 
lifo in Neanderthal, Late Palwolithic, and Mesolithic 
man (s0 L’ Anthropologie, 47, 499; 1937: NATURE, 
141, 202; 1988) by an examination of the i 
of age in relation to Peking man and Late Palmolithio 
man as occurring in Ohina. At the same time he 
analyses the evidence bearing on the cause of death 
and. the incidence of disease in this population, so far 
as it is known. The most adequate information 
sper: uh ar hahaa ie a 

i from the state of the sutures of the skull. 
Out of 38 individuals of Sinanihropus now known, of 
whom fifteen are juvenile, seven only provide skulls 
sufficiently well preserved to afford evidence. Of 
these, three belonged to individuals aged leas than 
thirty years, three may range between thirty end 


forty years, pparently that of a 
ania ne ma; 


id, moro than fifty, or 
aE vous “Within the group 
two skulls show complete fusion of the sutures of the 
skull-cap,; inting to an age of more than fifty years. 
The y discovered third skull is juvenile. It is 
posefhlé, toes, that the time of the fusion of the 


su may not correspond to that in modern man. 
the an ids it is earlier. This would merely 
to the conclusion that the actual 
duration of life in Sinanthropus was shorter than in 
modern man. With regard to Late Paleolithic man 
ee rig E ATE paar er a 
from the cave of Choukoutien, the state of the 
sutures indicates that three were juvenile, and of the 
four adults, two, probably women, were slightly more 
than twenty years, the age of the third cannot be deter- 
mined, though it probably was not advanced, and the 
fourth was certainly an old man, at least sixty years 
of age. These figures with those of Vallois 
for the Western world. In both Sinanthropus and 
Late Palwolithic man, an advanced age was seldom 
reached; while in both classes of remains from 
China, the evidence of the skulls indicates a death 
from violence and not old age or disease. 


Factors affecting Sex in a Japanese Beetle Parasite 
M. H. Bauneon, of the U.S. Bureau of Entomology 
and Plant Quarantine, has recently issued a paper 
on this subject (J. Agric. Ees., 57, No. 5, 379; 1938). 
It appears that the parasite In question, namely, 
Tiphia popiliavora, like its host, has a single genere- 
tion annually. The Japanese beetle passes through 
three larval instars and, of these, the second and 
third are utilized by the female Tiphia for purposes 
of oviposition. Preference, however, is shown for 
those in the third instar. Adult parasites which 
emerged from cocoons, farmed on second instar 
Doe er ee eae obtained. 
third instar larval hosts were largely 
eat the ratio of females in the two cases being, 
in percen: , 6-4: 67-2. Parasite eggs transferred 
from instar to third instar larve gave & pre- 
of males while the reverse transfer pro- 
duced more females than males, indicating that the 
sex of the progeny is determined at the time the egg 
is placed an the host. 


“Insects of Eastern Ruwenzori 


In 1934 the Trustees of the British Museum 
appointed two members of the British Museum staff— 
Dr. F. W. E. Edwards and Dr. Q. Taylor—as leaders 
of an expedition to study the flora and insect fauna 
of Eastern Ruwenzori. The ition received 
support by way of grants from the Percy Sladen and 
Godwin Funds, the Uganda Government snd Mme. 
de Horrack Fournier. The leaders proceeded to East 
Africa in September 1984 and returned m March 
1985. While in Africa they were joined by several 
otber workers, who assisted in carrying out the aims 
of the expedition for ing periods. It is note- 
ony ee ee other high mountaina, 


E a aed les of species of 
are either short (brachypterous) 
Ge ilies ele os Doe aoe Such species were 
found in the Geametride and Tineids among moths 
and in six different families of flies. Apart from this 
phenomenon of ‘brachypterism’ no obvious cases of 
adaptation to mountain conditions among insects 
were noted, and nothing to correspond with the 
giantiam of some of the ta. The results of the 
expedition are in course ication by the British 
Museum. Vols. 1 and 2 are to deal with the Diptera, 
while insects of other orders are to form the subject 
of vol. 8. The parta published up to date belong to 
vols. 1 and 3 and are sold by the Museum y- 
These are Introduction ; Simuliidae (E. G. bons) ; 
Mosquitoes (F. W. Edwards and É. G. Gibbons) ; 
Psychodidae (A. L. Tonnoir); nida 
(J. W. 8. Macfie); Trichoptera (M. E. 'Mosely); 
Siphonaptera (K. Jordan); Bhopnsisess (A. a 
Gabriel) ; Lymantriidae (O. L. Collenette) ; Ephemer- 
optera and Neuroptera (D. E. Kimmins). 


Amphidiploids and other Hybrids in Tobacco Species 
An extensive cytogenstical study of hybrids 
between Nicotiana glauca and N. has 
been made by D. Kosetoff (J. Genetics, 37, No. 1) 
with various results bearing on the evolutionary 
significance of amphidiploids. N. ae 24 
chromosomes and N. Longedorfii 2n = 18 with 
differences in chromosome morphology. “Abnormal 
meiosis was induced in both species by acenaphthene. 
The croas N. glauca x N. Langedorffit is much easier 
to make than the reciprocal, but crosaability depends 
partly on age of the plant and such conditions as 
temperature. The F, is intermediate in most char- 
acters, with 25 per cent of dwarfs in some crosses, 
and all the plants form non-parasitio tumours, the 
cells of which have mostly 21 chromosomes like the 
normal tissues. A small amount of monads and 
dyads are found in the F, pollen, varying with the 
geno’ and the environment. When baeok-crossed 
BON. Langedongit most of the plants had 30 chromo- 
somes (12 + 9 + 9), but one was amphidiploid. It 
probably arose eee. from @ monad 
megaspore, and mn meiosis it formed bivalents, tri- 
valenta, quadrivalents and univalents. The 
amphidiploid had 51 per cant viable pollen. By the F, 
this had increased to 99-5 per cent, and the seed fer- 
tility showed & increase. The 
were not constant, but showed 
flower size and shape, alkaloid 


tion in 
citric acid content, 
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pollen colour, eto., the chromosome numbers ranging 
from 21 to 52. Changes in the satellite chromosomes 
showed that translocations had also taken place. 
Thus inconstant amphidrploids msy give rise to a 
poly hic species which is physiologically isolated, 

ut in which rapid evolution can take place through 
natural selection among the progeny. Triple 
species hybrids are also described with N. Sandera 
(n = 9). 


Geology of the Lake Rudolf Basin 


Tse geological results of the Lake Rudolf Rift 
Valley ition have recently been recorded by 
V. E. Fuchs (PAu. Trans. Roy. Soc., B, No. 560; 
1939). The lake has usually been considered to lie 
in the northern continuation of the Kenya Rift 
Valley; but it has now been found that this is 
oniy pariy Tan; for though the lake occurs in & 
region affected by rifting movementa, it does not in 
& proper sense lie within a rift valley. The history 
of the area is traced from the time when it formed 
part of the great Central African peneplain. In late 
Oligocene times the latter was fractured to form the 
Uganda escarpment. Renewed movement took place 
in the ee which resulted in a series of prominent 

In numerous sections evidence is found that 
the ts may be due to compressional rather than 
tensional forces. It is found that after the extensive 
plateau eruptions of the early Miocene, volcanic 
activity became more restricted and almost ceased 
by the beginning of the Pleistocene. Later, accom- 
panying a renewal of movement in the Pleistocene, 
further voloanic outbreaks occurred. Within recent 
times the Teleki and Andrew voloanoes have been 
active and there are also signs that Central and 
Hobnel Islands are not yet completely quiescent. 
ee ee 
is discussed in conjunction with a oin ee 
associated with the lake beaches. An 
minde to comalats tho eventa within the Labs Rúdolf 
Basin with those already known to have occurred 
elsewhere within the East African Province. The 

is well illustrated and has an attractively 
coloured geological map, which, though provisional, 
is nevertheless of great value. 


Calculation of Geological Age 

Wrre the moreasing interest in the determination 
of the geological ages of minerals and rocks by radio- 
active methods, and the recent development of greatly 
improved techniques, it has heoome essential to re- 
consider the methods of calculation. This task has 
been tely undertaken by N. B. Keevil (Amer. 
J. Sci., 287, 198; 1939). New equations are developed. 
for computing ages from chemical and radioactivity 
data, and errors in some of the past work are pointed 
out. The simple form of equation involving uranium 
and thorium with either helium or lead yi a good 
result for young rocks, but it can now be made much 
more accurate by taking into oansideration the 
actino-urenium series and introducing more fecent 
values for the radioactive disintegration constants. 
By a suitable choice of equations and successive 
substitutions, any desired degree of accuracy (aasum- 
“ing the experimentally determined eters to be 
correct) can be attained, and at higher ages a new 
equation, which correcta the resulta by means of a 

constant involving the thorium/uranium ratio, can 


generally be applied. It is pointed out that if an 
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average value of 3 is adopted for this ratio, the 
ee ee E E O 
rocks are leas than those involved in 

Pease Gad ee se Ge 
consolidation. 


A New England Hurricane 

Derans concerning the tropical hurricane that 
pesed across Long Island on September 21, 1938, 
are given in a paper entitled “Hurricanes into New 
England”, by Charles F. Brooks, that has been 
reprinted from the Geographical Review of January 
1939 by the American Geographical Society. This 
hurricane is held to have developed from a relatively 
weak oyclonic circulation which was in evidence on 
September 18 in lat. 19° N., long. 37° W., and to have 
originated near the Cape Verde Islands where other 
storms have been known to origmate, between the 
north-east trade winds and the south-west monsoon. 
The fact that it reached such a high latitude without 
having lost the characteristics of a well-developed 
tropical storm—the calm central ‘eye’ and surround- 
Pg oe ok Pe eee to have been due 
partly to the presence of moist tropical air in ita 
northward. path after leaving the tropiceand partl 
to the existence of a favourable field of preseure over 
the North Atlantic. There was in fact a well-developed 
anticyclone south of Newfoundland and a trough of 
low pressure extending from south to north the 
eastern part of the United States. The complete statis- 
ties of the destruction caused by the storm—sDent 
600 lives lost, more than 15,000 buildings destro 
and economic loss estimated at 250,000,000 dollars or\ 
more, place thé storm in the front rank of historic 
storms in New England, and the economic logs as 
being in excess of anything previously recorded. The 
lowest preasure reading reported by a land station 
was 27-04 in. at Bellport, on the south shore of Long 
Island. At Blue Hill Observatory a speed of 186 miles 
an hour was recorded by a 8-cup anemometer; at 
Mount Washington there were hourly winds of more 
than 118 miles and gusta up to 168 miles an hour, 
although the storm had weakened a little when it had 
reached the north of New England. New York City 
was sheltered to some extent by Long Island, but on 
the top of the Empire State Building (1,248, ft.) 
there were gusts up to 120 miles an hour. ; 


` 
i 


Reaction between Nitric Oxide and Oxygen Y 
THs oxidation of nitric oxide by oxygen, 2NO +- 
O, = 2NO,, has been the object of much investigation 
and is still not fully elucidated. E. M. Stoddart (J. 
Cham. Soc., 5; 1939) finds that Baker’s experiments 
on the non-interaction between the intensively dried. 
gases can be repeated if it is arranged that mixing 
occurs only in the bulb contaming the oxygen. 
Water has no effect on the non-reactive gases, 30 
that the inhibition of the reaction seems to be wholly 
due to surface conditions of the containing vessels. 
It is supposed that drying removes adsorbed water 
from the glass surface, and the surface then adsorbs 
a complete gas film. If this film is oxygen, no reaction 
occurs between the mixed gases, but reaction is 
possible when it is nitric oxide. When the non- 
reactive gases are displaced from a vessel previously 
filled with oxygen into a new flask, reaction at once 
occurs. It is concluded that the reaction is not a 
termolecular homogeneous reaction as found by 
Bodenstein, but that a complex (NO), is formed by 
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a heterogeneous reaction and then reacta homo- 
geneously : glass (ELO), 2NO = glass (H,0) + (NO); 
(NO), + O,—N,O,22NO0,. The negative tem- 
perature coefficient of the reaction is explained by 
the dissociation of the nitric oxde complex: 
(NO) = 2NO. 


Resistance of Gold and Silver at Low Temperatures 


Trxorres of electrical conductivity predict that a 
magnetic fleld will always cause an increase in 
resistance, but in the case of gold a decrease was 
found by Giauque, Stout and Clark (1987). J. W. 
Stout and R. E. Barioau (J. Amer. Ohom. Soc., 61, 
238 ; 1989)-have confirmed this result. The electrical 
Teaistances of gold and silver wires. were measured 
at temperatures from 1:5° to 20° K. and in magnetic 
fields up to 8,000 gauss.” Tho resistance and its 
magnetio coefficient of the silver wire were inde- 
pendent of temperature at the lowest temperatures. 
‘As the temperature rises, the resistance was found to 
increase and ita magnetic coefficient to decrease. The 
gold wire had a minimum resistance about 7:7° K. 
and the magnetic coefficient of resistance was a 
maximum at this temperature. The magnetic fleld 
tends to elimmate the minimum in resistance. Extra- 
polation of the measurements indicates that at 1° K. 
the magnetic coefficient would become zero and below 
this temperature would be negative. 


Petroleum Fuels in Canada 
Tua Canadian Department of Mines has issued 
another bulletin (No. 794) giving statistics of pe- 
troleum fuels delivered for consumption in Canada 
during the year 1987. This may be regarded as a 
companion volume to bulletins 772, 780 and ‘789 
similar and directly comparable statistios for 
the years 1983, 1984, 1935 and 1936. In 1937, 1,338 
million ial gallons of petroleum producta were 
delivered, consisting of 589 million gallons of fuel oil, 
30 million gallons of kerosene and 719 million gallons 
of gasolene. In addition, more than 48 thousand 
short tons of petroleum coke were consumed im 
refineries. More than 91 per cant of the fuel oil was 
processed in Canadian refineries (as with 
89 per cent in 1936 and 85 per cent in 1935), the 
remainder being imported. The proportions allocated 
to domestic heating, industrial heating and power, 
tractor fuel, and fuel for rail and water transport 
were practically the same as 2 1936. Kerosene 
deliveries in 1987 ees one papier 


of the 
with one -third in T 1985 and 1936. Approxi- 
4-1 ion gallons leas were i in 
1987 than in 1986. Of the total of 29-9 million 
ons delivered, about 75 per cent was used for 
mestic purposes, 21 per cent for tractor fuel and 
the remaining 4 per cent for other general uses. The 
provisional assessment of the quantity of gasolene 
sold in Canada for all purposes during 1937 shows an 
increase of more than 194 million Imperial gallons as 
compared with 19386. 


The Escher Wyss Variable-Pitch Airscrew 


C. Kerrier has recently given a full account of a 
variable pitch airscrew which has many advantages 
(Escher Wyss News, 11, No.4; 1988). The incentive 
to the new ign was given by research carried 
out at the ynamic laboratory of the Federal 
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College of Technology at Zurich. The research 
laboratory is under the direction of Dr. Ackeret in 
collaboration with the Federal Air Force. Keller 
states that a variable-pitch airacrew is an essential 
accessory to modern aeroplanes for increasing the 
force. It 
is practically impoasible to design a pro 
of the old type with fixed blades to comply with the 
demands on the propeller at the lowest and highest 
velocities of flight. This is due to the fact that, 
especially at great velocities, a deviation of the 
blades from the correct angle of incidence results in 
disturbing effects which lower the efficiency of the 
airscrew. The increase of the propelling force and 
of the airscrew due to the provision of adjustable 
blades is so considerable that the variable pitch type 
of airscrew is superseding the older types. A special 
feature of the variable-pitch airscrew is ita possible 
braking effect during the landing run. If the blades 
are turned in the closing sense to such an amount as 
to obtain a negative angle of incidence, a negative 
thrust is produced and thus a braking effect to the 
forward motion of the aeroplane. The direction of 
rotation of the airacrew and engine remain constant, 
and hence the output of the engme itself is utilized 
to retard the forward motion of the plane, wheroas 
in the old of propeller the output of the engine 
was not use of on landing. In this way the 
length of the landing run can be considerably reduced 
and if the aeroplane has more than one engine the 
ease with which it can be manceuvred on the ground 
is considerably increased ; any tendency to overturn 
is also effectively counteracted. 


Separation of the Isotopes of Chlorine 
K. Clusius and G. Dickel recently described a new 
process for the separation of isotopes, which was 
based on the combined effect of thermo-diffusion and 
thermo-siphon action (Naturwiss., 26, 546; 1938). 
The proceas has been further improved, and the 
resulta of experiments on the separation of the 
isotopes of chlorine are now reported (Naturwiss., 27, 
48; 1989). Using hydrogen chloride and 4 separa- 
tion tube 36 m. long, 8 c.o. of hydrogen chloride con- 
ining more than 99 per cent of HCI were obtained 
daily. On the ‘light’ side of the apparatus, hydrogen 
chloride containing chlorine of atomic weight 35-147 
was obtained, and on another occasion chlorine of 
atomic weight 35-06. The authors have also used 
the apparatus for the separation of other liquids. 
With a temperature difference of 80° between the 
hot and cold walls of the apparatus, and using 
decinormal sodium chloride solution, a 3:6-fold 
increase in concentration of the solution at the 
‘heavy’ end was obtained after 4 hours action. It is 
to be expected that different ions would migrate at 
different speeds owing to their varying degrees of 
hydration, so that a selective change in concentration 
should take ee in solutions of many electrolytes. 
A mixture of acetone and water containing 42-2 mol. 
per cent of acetone gave after six hours and a tem- 
perature difference of 40°, a mixture containing 
6-2 mol. per cent of acetone at the ‘heavy’ end. It is 
noteworthy that in spite of the low molecular weight 
of water in ita monomeric form, it collects pre- 
ferentially at the ‘heavy’ end of the apparatus, thus 
indicating the polymeric structure of water. A 
mixture of light and heavy water was also partially 
separated by the use of the apparatus. 
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A Derived Patterson Analysis of the Skeleton of the 
Cyclol C, Molecule 


` By D. P. Riley, Department of Mineralogy, Oxford, and I. Fankuchen, Birkbeck” College, London 


ECENT publications by Wrinch},and in partioular 
by Wrinch and Langmuir’, have that 
the Patterson analyses obtained by oot? for sir- 
dried insulin crystals can be interpreted with some 
precision if one assumes that the basis of the structure 
of the insulin molecule is the skeleton of the Wrinch 
oyolol Oy. Criticisms of their work were made by 
Bernal at a recent meeting of the Physical Society 
and in a recent letter in Natunm‘. We have done the 
work reported here in order to answer, if possible, 
two questions. How well do the equivalent points 
chosen by Wrinch and uir represent the cyclol 
O, structure ? Does the cyolol fabric give a Patterson 
diagram resembling the one obtained experimentally ? 
To do this, the separate atoms of the cyclol skeleton 
were oonsidered and the appropriate Patterson 
analysis derived from their interatomic vectors. 


It must be made clear that only the carbon and © 


nitrogen atoms of the skeleton have been considered. 
No account has been taken of the side-chains, oxygen 
or water that Wrinch and reasons why 
these omissions should not affect the general validity 
of the work will be given later. Even so, this deriva- 
tion was very laborious owing to the large number of 
atoms in the cyclol skeleton. The first step was to 
plot a projection of the cyclol network on the basal 
plane (ig. 1). The atoms fall very closely on to a 
hexagonal net, and according to the number of atoms 
projecting on to & given point on this net, that point 














Fg. 1. 


PROJECTION ON THE BASAL PLANE (0001) OF THE GABBON 
AND NITROGEN ATOMS OF THA OYCLOL O, SKELETON. 





Fig. 2. 
DERIVED PATTERSON ANALYSIS FOR ONN O, MOLEOULH 
OONSIDERAD BY ITSELF. 


N 
\ 


Contour hnes at one unit apart. Crosses mark posi- 
tions of peaks given by an octahedral tof 
scattering masses at the ‘slits’ of the cyclol fabrio. 


1s assigned a weight of 1, 2, 3 or 4. No distinotion 
is made between carbon and nitrogen atoms, owing 
to the relatively slight difference in their scattering 
powers. Co-ordinates were assigned to the pointe 
in the projection and the Patterson analysis derived 
as follows. The co-ordinates of a point in the Patterson 
analysis corresponding to an interatomic vector were 
obtained by a subtraction of the atomic oo-ordinates 
on the projected network, and the height of the 
Patterson point is the product of the weights assigned 
to the points in the projection. By summation the 
heights of the various pomts in the Patterson analysis 
were obtained, and contour lines were then drawn. 
A derived vector analysis for one O, molecule oon- 
sidered by iteelf was thus obtained (Fig. 2). 

The diffuse nature of the pattern sho be noted. 
It exhibits only two weak peaks in each sixth part 
of the pattern, which form part of a ridge composed 
mainly of vectors between atoms in different sides 
of the atomio projection. Such a result indicates 
that the skeleton of the cyclol. molecule cannot be 
approximated by an octahedral mt of 
scattermg masses situated at the slita (that is, at 
the corners of the basal projection). Such an arrange- 
ment gives the hexagonal peak system shown super- 
imposed on the derived analysis in Fig. 2 and the 
lack of fit is obvious. 

The next point to be considered is the vectorial 
interaction between neighbouring molecules. Wrinch 
places the molecules (cyclols) with their centres 40 A. 
apart and with a tilt of 6°. If this be done with the 
derived Patterson analysis of the cyclol fabric, the 
vector map shown in Fig. 3 is obtained. This pattern 
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also is very diffuse, showing weak peaks (A) situated 
aan pela at the mid-points of lines joming 
and with regions of low density (B) 

around the centres of the equilateral 
ee Se ee This vector 
map should be with Crowfoot’s experi- 
mentally derived ysis’. Here, in marked contrast 
to Fig. 8, there are regions of low density (O) at the 
mid-pointa of lines joining origin peaks, and a peak 
system (of which B is one ) around the centres 
of the equilsteral . Such a fundamental 
dissimilarity clearly shows that the X-ray data for 
insulin are not readily explained by the cyclol 

hypothesis es Wrinch end Tangmuir claim. 
be argued that, as we have taken no account 
df thé Gedo shaton in atie evolal solace, our results 
are not conclusive or even significant. We do not 
think that this is so for the following reasons. The 
cyclol fabric contains approximately one third of the 
mass of the molecule, the remaining two thirds being 
contributed by the side-chains, oxygen and water 
t. A projection derived from the fabrio alone 
could reasonably be expected to bear some resemblance 
to that due to the whole molecule. Moreover, a 
certain number of the side-chains are in a direction 
roughly perpendicular to the plane of the projection 
and therefore cannot alter the fundamental pattern 
of the vector map. The other side-chains cause 
& maximum difference to the pattern when extending 
out from the sloping faces of the cyclol cage, that is, 
towards the periphery of of the projection on the basal 
plane. Hence would probably be moved 
spite lite alana ie age bat ke ee 
be masked by the general blurring of a pattern 
already diffuse. We are therefore of the opinion 
that the fundamental pattern of six ridges in the 
directions shown in Fig. 2 would not essentially be 
altered by a consideration of the side-chains, and 
we consider that a similar blurring effect would be 
the only contribution of the majority of the water 
molecules present. In any event, we have been 
concerned only with ing the vectorial properties 
of those parts of the ol molecule which have 
definitely and precisely been worked out by Wrinch, 
that is, the atomic skeleton of the fabric, and it is 
this skeleton which is the essential feature of the 


It is therefore indicated that : : 
(1) The cyclol fabric cannot adequately be repre- 
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DARIVED PATTARSON ANALYSIS OF THE OYCLOL MOLBOULBS 
ABRANGHD IN THA UNIT-CHLL OF DYBULIN. 
Contours ab one unit apart. A isa peakand B a low density 
region. - 


sented by the set of equivalent masses chosen by 

(2) Even if this representation were correct, tho 
vector maps obtained from these equivalent points 
do not fit the experimental data if all the vectors 
are taken into account (Bernal'). 

(8) The vector ‘map derived from a consideration 
of the atomic skeletons of the cyclol molecules m 
the unit-cell does not fit the Patterson analysis of 
insulin as found experimentally by Crowfoot. 

It can consequently no longer properly be claimed 
that the X-ray evidence furnishea any direct con- 
firmation of the cyclol structure proposed for insulin. 


Stummary.— Vector maps of the carbon and nit- 
rogen atoms of the skeleton of the cyclol C, molecule 
have been derived. From a consideration of these maps 
it is ahown that the X-ray data obtained by Crowfoot 
cannot be considered as affording any direct evidence 
for the cyclol structure proposed for insulin by 
Wrinch. 

1 Wrinch, D. M., J. Amer. Chem. Soc., 00, 2005 and 8009 (1038). 
ile Sol 3L, and Langmor I., J. Amer. Chem Soo., 60, 2247 


* Crowfoot, D. M., Prec. Rey. Sec., A, 164, 590 (1938). 
1 Bernal, J. D, MATURE, 143, 74 (1939). 


Transfusion in Petrogenesis* 


HIS memoir is probably the most instructive 
contribution to modern petrology since Brigger 
published his description of the Oslo area (1931). 
It describes the north-eastern (British) part of the 
Birungs lava-flald—a region of Tertiary and Recent 
vuleanism which produced ‘alkali’ lavas of basic to 
intermediate composition. The field extends along, 
and partly across, the Western Rift ion for 
some fifty miles north and north-east of Kivu. 
Sen rina pol eae tcc. Seana 


* eee No.2: The Voloantc Area 
Voleanso Field of Bufum- 


ane A Te Bee xtv +300 +5 ee 


1987.) 


te Bon 


first recognized by Finckh (in 1912)", from whose 
iptive work fifteen analyses are cited in this 
memoir. 

The Bufumbira lavas are referred by the authors 
(and their co-workers on the fleld-staff of the Ugands 
Geological Survey) to the followmg main groups or 
Beries : 

(1) Olivime-leucitites (that is, ‘leucite-basalta’) 
grading into olivime-rich for which the group 
name ’ ig 

(2) Types related to a ‘melilite-felspathoidal 

’ known in other parte of the Birunga field. 

(8) Leucite-basanites. 

(4) Potash-trachybasalte—closely related to (a) 
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-trachyandesites (or latites), and (b) a lim- 
ite-trachybasalt series. 

Plutonic rotks occur only as ejected blocks or as 
corroded fragments enclosed, in the lavas. Neverthe- 
often decisive, evidence supporting the important 
conclusions -drawn from the genetic study of the 
‘Bufombire auite as a whole. 

A variation diagram (Fig. 8) based on twenty-four 
new and unusually de rock-analyses reveals four 
roughly linear sequences which, in the basio range, 
are so intimately linked by<bridging terms as to 
constitute a field of kindred variants. All these 
sequences converge, at their melanocratio ends, 
towards a single point—represented by biotite-augite- 
peridotite. i 

As a few occurrences of types reputed to be ‘true 
besalts’ bad previously bean recorded from Birunga, 
the authors took the precaution to check the validity 
of the description, they now announce that, with 
one exception (and even this was found to contain 
identifiable leucite), every lava previously described 
as ‘basalt’ contains more tagh than soda and that, 
a ha Pace Ankole Reel Gf tbs" bama “igneous 
province, true basalts are absent from Bufumbira 
and are unknown fram the Birunga field as a whole. 
A discovery of such fundamental importance m any 
genetic discussion of the Bufumbire suite raises & 
lively and critical interest in the authors’ quest for 

Finckh assumed the suite to be differentiates from 
(a) an older ‘monxonitic’ and (b) a younger ‘theralitio’ 
magma. But the authors of this memoir show, oon- 
vincingly, that the parental status of the two initial 
magmas presumed by Finckh cannot be sustained : 
their character, as derivatives from more funde- 
mental unite, is repeatedly exposed.. 

In an earlier (1982) monograph, Prof. Holmes 
showed that, in the Toro -Anido field at leesj, 
_ genetic proceases could not have involved the oo- 
operation of either basaltic or granitio magmẹ. On 
the other hand, geochemical peculiarities comman to 
both the Toro-Ankole suite and, kimberlite led him 
to suggest 
be in paren 


and 752) which rendered the untenable. On 
grounds detailed in the 1932 monograph and re- 
capitulated in this memoir (pars. 758-762), it is 
shown that carbonate-syntexis can have no applica- 
tion to the potesh-rich lavas and tuffs of Toro- 
Ankole and Bufumbira. 
As Prof. Hobmes remarks, genetic hypotheses pro- 
for rocks of the Bufumbira type are numerous ; 
none has as yet met with anything 4 i 
acceptance. Quoting from the memoir 
: “The fundamental source of the difficulties 


classical—that is, of deriving ita sanction from 
weight of external authority long after the ‘pettern’ 
of facts has expended—tends to hypnotize rta 
adherenta and should be vigorously scrutinized in the 
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light of every new observation. A fruitful hypothesis 
is one which reveals previously unsuspected, mysteries, 
not one which hides them”. 

In the Bufumbira case, the four chief theories now 
current are shown to be untenable. Hence, the 
hypothesis finally proposed, and particularly the 
evidence adduced to support it, are likely to be 
scrutinized by critical readers with more tban 
ordinary interest. ` 
_ The conclusions reached by Prof. Holmes may be’, 
said to insinuate themselves on the reader from the 
moment he appreciates the fleld-setting and implica- 
tions of glimmerite (biotite-rock) in relation to 
biotite-pyroxenite and its allies (p. 31, 51-99, ete.). 
The case clarifies itself as the ing of evidential 
fact . The genetic hypothesis awaited is 
formulated in the concluding chapter (xi), after a 
brief review of recent fleld studies which demonstrate, 

ivocally, the felspathization of quarts and 
quartzite, and the granitization of sediments, schista, 
eto., by alkali-carrymg emanations—immigrant either 
from magma or from solid-rock systems undergoing 
magmatization. Here, it would seem that the t 
of a ‘fundamental granite magma’ fades completely 
out of the picture: energized emanations alone / 
remain. The factors involved are generalized by the 
authors in the following scheme : ; 

(a) Incoming emanstions—from other ‘active’ 

or the ‘substratum’, plus 

(b) Energy (secular, radioactive, ionic, reactions, 
eto.), phis i 

(0) Crustal rock-material—metasomatized, mig- 
matized, ormoreor lessmagmatized by (a)and (b), minus, 

(d) Outgoing emanations and sæociated energy— ` 
with effects which include pneumatolysis and many 
features characteristic of hydrothermal ita, 
mineral veins, eto., together with those mentioned in 
(0) above. 


vindicates those 
notably Michel- 
the first to attribute certain aspects of assimilation 
and hybridization to the transfusion process. The. 
mechaniam, described in various ways according to 


the point of view adopted, has been acknowledged m 
inciple by many fending fake who have 
con ted to the literature escribing the evolution 


~ Holmes’s descriptive work ; the Sper anne 
in the grouping and alignment of Bufumbira types ; 
the wealth of petrological fact he has co-ordinated, 
and his masterly integration of evidence to the far- 
ing conclusions drawn make this memoir the 
most outstanding contribution to modern petrology 
yet published. A. BRAMMALL. 
1 Brogar, Wooa To Gromo Hurumvulkan. Die des 
, ©) Videns. Skrift (1), Meth.-Wat, 0. 6 (1981). 
: des Kiwusee-Gebletas'’, 
Finekh, “Die Jungvulkanischan Gestaine mame Ganie; 
(1912). . 
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Conference on Fruit Juices and Syrups 


CONFERENOE and working demonstration on 
pure fruit Juices and syrups was held at the 
University of Bristol Research Station (which is 
associated with the Ministry of Agriculture and 
Fisheries) on March 28. More than a hundred visitors 
attended the conference. The conference oom- 
i four papers dealmg with various aspects of 
it products developments. Prof. B. T. P. Barker, 
the director, referred to the association of the Long 
Ashton Station with fruit products research since its 
inception as a Cider Institute. The production of 
jelly and the pulping of soft fruits by the cold 
ee dioxide method were contributions made by 
the Station ing the Great War period, and in more 
recent years the Station had commenced a campre- 
hensive investigation into the whole question of the 
utilization of surplus and low grade fruit. 

World developments in fruit juices were discussed 
_by Mr. Roger Morel, secretary of the English Apple 
Juice Producers’ Association, and the enormous 
AETH OORTE an eee ee ay. 

States (6, 17 and 100 million gallons 
respectively) were mentioned. 

Mr. Obristopher Norbury emphasired the o gny 
need for the introduction of a series of legal definitions 
for the strict standardization of all liquid fruit 


products. 
- Mr. Vernon L. 8. Charley, in of the Fruit 
Products Section of the Station, a brief account 


of the various methods of man and referred 
to the Long Ashton processes for apple juice and 
fruit syrups which had been in successful commercial 


use for three years. Hoe laid special emphasis on the 
nutritional value of pure fruit juices and syrups, 


pointing out that, though sucrose was used in the 
various processes, the final products as sold to the 
consumer contained only Isvulosa and glucose, which 
are the most easily assimilable forms of sugar. The 
mineral contents of these pure products was such 
that, despite the organic acids present, the high 
proportion of potassium and sodium oxides tended 
to build up an alkali reserve in the system. Although 
apple juices retain only a small ion of the 
ascorbic acid (vitamin C) of the fruit, black- 
currant syrup is a very rich source of this vitamin, 
quantities up to TOU ge) goa OF Hy rap having 
been found in after twelve months’ storage 
Mr. Charley suggested: that in times of eee 
ey ee ee ae eee 
a considerable importance in view of the possibility 
of the cessation or restriction of imports of fresh 
citrus fruits or juices. It was also pointed out that 
practically the whole of the nutritional value of fresh 
is retamed by the processed juices. 
conclusion, details of the use of pure fruit juices 
and syrupe for medicinal purposes were given. In 
Germany, inflammation of the lungs, diabetes, fevers 
and a number of other diseases were treated 
with juices. In England, Mr. Charley to 
two series of cases in which children suffering from 
Pe heverasiiity and adults and children being treated 
with ulceration of the duodenum, 
rad ae pelt ae pai et a eg a 
cured by the use of ə juice (‘pink’ disease) and 
black-currant syrup ( tion cases). 
Working demonstrations enabled the visitors to ` 
observe the various cold and hot processes for the 
production of apple juice. 


Lord Rutherford: His Life and Influence on Chemistry 


IR HENRY TIZARD delivered the first Ruther- 
ford Memorial Lecture of the Chemical i 
on’March 29. He began by referring to Rutherford’s 
P barre te where he came in 1895 from 
ew Zealand with an 1851 Exhibition. Continuing 
work on the detection of electrical waves which he 
had begun in New Zealand, Rutherford was able 
within a year to receive signals at a distance of half- 
e-mile ; this work was described and demonstrated 
at the meeting of the British Association in 1896. 
The discovery, however, of X-rays and of the radio- 
activity of uranium shortly after his arrival at 
Cambridge determined his life’s work, and he became 
associated with J. J. Thomson in work on the ioniza- 
tion of gases by X-rays and on the electrical conduc- 

tion caused by uranium radiation. 

In 1898, at the early age of twenty-seven years, 
Rutherford was appointed to the chair of physics at 
MoGill University, Montreal, where he was jomed by 
Boddy in investigations demonstrating that radio- 
activity is an atomico phenomenon accompanied by 
the continuous production of new types of matter 
with distinctive chemical properties. This work was 
predominantly chemical in character and led to 


Rutherford receiving in 1908 the Nobel Prize in 


In 1907, Rutherford left Montreal for Manchester. 
By this time the general nature of radioactivity had 
been made clear, the disintegration theory was 
established, and the series of changes in uranium, 
thorium and actinium were understood. The happiest 
part of Rutherford’s life was spent in Manchester, 
where he gathered around him a team of able and 
enthusiastic workers, and it was while there that the 
moet dramatic event of his scientific career happened, 
namely, the discovery of the.real nature of the atom. 
His work in Manchester was in ted by the 
Great War, but at the end of 1918 he returned with 
renewed vigour to attack the structure of the nucleus, 
and within a year his efforts were rewarded, for he 
proved that nitrogen was destroyed by alpha par- 
ticles and that hydrogen was a product. From that 
day to this there has been a continuous and almost 
bewildering addition to our knowledge of the structure 
of the nucleus. 

Sir Henry Tizard said that Rutherford’s influence 
on chemistry can be summarized in the folowing 
way. Pys ariy wori on tho dumtegrakion: of 
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elementa he destroyed the chemist’s conception of 
the nature of atoms, and by doing so gave the atomic 
tion of matter a reality which it never had 
before. By his work on the scattering of alpha rays 
he removed the blota on the periodic system by 
removing ita foundation and replacing it with some- 
thing better. In doing so, he caused the devel: 
of a new and fruitful co tion of valency. By 
work on transmutation of ta he opened up an 
immense field of work for the chemist, 
a field which few can doubt will yield resulta of the 
utmost importance in biology as well as in chemistry. 
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The secret .of Rutherford’s success in inspiring 
othéra lay not only im bis genius but also in his 
unselfishness. Surely there was never a great man 
who gave so much credit to others. It was ity, 
said Sir Henry Tizard, that Rutherford hag veo 
Boewell; that none of the men who Sood a 
constant contact with him had made notes of his 
ways, of his sayings, of his few mistakes as well as 
his many successes ; of his manners, good and bad, 
and of his faults as well as of his virtues. Rutherford’s 
name will live for ever in the history of our times 
as no man of science has ever lived before. 


Electric Propulsion of Ships 


Tapro es Oe ee eee 
eas Sea ieee builders at Newoastle-on- 
Tyne on 16 Mr. L. R. Horne, the 
development of the electric propulsion of ships was 
traced over the last hundred years. 
In 1889, Yacobi made the first successful experi- 
ment. He built a boat capable of carrying twelve 
ib by an electric motor 
ttery of 69 Grove cells. A 
of between two and three miles an hour was obtained. 
Owing to the imperfections in the motor, the idea did 
not receive any wide practical application and the 
experiment was ‘soon forgotten. 1882, an iron 
boat was electrically on the Thames. In 
1886, the Nawilus was built at Tilbury and fitted 
- with twin screws driven by electric motors. In 1888, 
a submarine, the Gymnote, 59 ft. long and displacing 
80 tons, was fitted with a 50-h.p. motor and attained 
a speed of eight miles hour (7 knota) The vessel 
was accepted by the Navy. In the United 
States, in 1901, John P. Holland’s submarine Holland 
VIII attracted attention and became the model on 
which Vickers submarines for the British Navy were 
first designed. 
The most succesaful of the experiments in the early 
years of the centiry was made in Russia, and the 
machinery was constructed in Sweden by the firms 
now called the Atlas Diesel Oo. and the A.S.H.A. 
This vessel was the M.S. Vandal, an 1100-ton shallow- 
draught tanker, built for service on the Volga and 
the jan Sea in 1908. The machinery consisted 
of three three-cylinder four-stroke cycle, single-actng 
engines, placed amidehip, and each driving a dynamo 
and exciter, at 240 r.p.m. The propeller 
could be varied from 30 to 800 r.p.m. with voltages 
up to 500. Reversal took 8-12 seconds. The 
weight of the engines, which were each rated at 
120 h.p., was 48 tons, and that of the electrical 
t was 31 tons. The vessel continued in 
service for ten years, and similar installations followed. 
So far, the development of electric propulsion was 
invariably associated with direct current machinery. 
During 1910-1911, Mr. Henry Mavor evolved from 
his ts the launch Bleatric Arc. 
This was probably the first experiment with alter- 
nating current fon propulsion. A petrol engine of 
45 h.p. was designed to run at 700 r.p.m. and was 
directly coupled to an alternator, which carried 
i which gave four and six pole fields. Speeds 
of 74 and 5 knots were obtained. 
While European engineers may fairly claim that 
the initial stages of the development of the electric 


drive were the resulta of their inspiration and work, 
the most important landmark in its history was the 
decision of the U.S. Navy Department, shortly before 
the Great War, to utilize electric drive in its capital 
ships. Once it was convinced that the scheme was 
possible, the method was carried out boldly. Electric 
drive had-been found practical with a.c. machinery up 
to 60 h.p., but at 600 h.p. it was not so good. Tosta 
were made forthwith on a 7,000 h.p. collier and then 
on the electric propulaion of a battleship. The 
i tal ‘installation was put m 4 twin-sorew 
ollar Jupiter (now an aircraft carrier called Langley), 
completed in 1918, and found most satisfactory. The 
battleahip New Marico, then under construction as a 
geared-turbine vessel, was tly fitted with’ 
electric drive. A number of U.B. battleships and 
their two most aircraft carriers have been 
with electric propelling machinery. 

In Great Britain, in 1920, there was no enthusiaam 
for electric drive in any of its forms, but on this date 
one of the most conservative shipping companies 
ordered the Viceroy of India, and this ship with turbo- 
electric drive and synchronous motors was 6 brilliant 
success. Service speeds of 184 and 16 knots were given. 

The climax of the development of electric drive, at 
least in the mercantile marine, came in 1985 with the 
commissioning of the Normandse. The machinery 
installation of this ship was for continuous 
operation at 160,000 h.p., and this power must have 
been exceeded when it steamed across the Atlantio 
at 31 knots. 

In spite, however, of recent developmente, tke 
proportion of large new vesels installed with turbos 
electric drive is small., In the latest returns, record 
is made of forty-one vessels of 469,000 tons so pro- 
peled out of a total of 1,264 vessels of 9,439,000 tons 
driven by turbines. The explanation would appear 
to be that, in general, owners prefer the type of 
machinery which they and their engineering staffs 
understand best 

In the field of amall yeasels, the rivalry between the 
different types of engines and systems of distribu- 
tion is more intense and the successful progress of 
electric drive is more definite. A large proportion 
of veasels fitted with Diesel-clectric drive are used in 
inland waters or are of leas than 100 tons gross, or for 
some other reason are not included in classification 
returns. Probably there are about 250 vessels using 
Diesel-electric and their total horse-power 
is of the order of 250,000. The established success 
of electric tugs promises an increase in the number of 
small vessels so driven. 
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Science News a Century Ago 
Italian Association for the Advancement of Science 


Ix the spring of 1839 many distinguished individuals 
in Great Britain received circulars announcing the 
formation of an Italian Association for the Advance- 
ment of Science and inviting co-operation in ite work. 
The circular contained the signatures, among others, 
of Prince Carlo L. Buona: Chev. Antinoni, 
director of the Royal Museum of Natural History 
in Florence, G. B. Amici, the astronomer and 
chancellor of the University of Pisa and of Prof. Savi, 
professor of natural history there. A translation of 
a part of the circular was given in the Atheneum of 
April 20, 1889. ‘Following the advice of many, and 
the approbation of others,” the circular said, ‘and 
in conformity with the successful practice in Germany, 
we have now to announce that fram the Ist to the 
15th of October will be opened the Association of the 
Professors and Cultivators of the Physical Sciences 
in Italy, meluding Medicine and Agriculture.” 
The Medical Society of Bombay 
Ow April 20, 1889, the Athenanwm published a notice 
of the ‘Transactions of the Medical and Physical 
Society of Bombay, Vol. 1”. “From the present 
volume,” the journal seid, “we learn that a new 
society has been formed for the purpose of medical 
improvptnent in the East; and it is remarkable on 
T: First, we observe in it a tendency to 
to tbe methods of the older physicians, and 
K look tolestemnal dabural agante, on darab Poni 
to the character of diseases... . second 
circumstance to which we have alluded, is a desire 
manifested by the profession ‘to give the permanent 
benefits of medical science to the of India, 
by introducing an efficient system of medical educe- 
tion’. This is a matter of more extended i 
than regards ite simple relation to the 
Hindoo population.” 


Experimental Subaqueows Explosions at Chatham 
Unpxs the title ‘ tal Subterransous and 
Subaqueous Explosions at Chatham by the Voltaic 
Battery” a ent of the Mechanics’ Magazine 
on April 20, 1889, described the progreas being made 
ander Colonel Pasley’s direction. ‘For several 
mths past,” he wrote, “the Royal Engineers at 
tham under Colonel Pasley have been 
axperiments in firmg gunpowder by the voltaic 
battery, and after many vicissitudes of su0;esB 
and of failure, they have at last in bringing 
shis process to as much perfection as it seems capable 
>f—that is, as much certainty as the former method 
of firmg mines in dry soil. They have 
dred gunpowder at the distance of 500 feet, with 


heir co 

water, excepting a few feet can- 
rected with the battery, which in their subaqueocus 
ee ee ee A A 
bemg lodged at the bottom of that river. ... 
voltaic battery used was that of Professor Danials 
mproved construction, which from retaining its 
mergy much longer than any other form of voltaic 
vattery he has named the constant voltaic battery.” 
Jolanel (afterwards General Sir) Charles William 
Pasley, F.R.8. (1780-1861), in 1839-41 used the 
nethods he developed at Chatham for blowing 
he wreck of the Royal George which had founders 
it Spithead on August 29, 1782. 


of the 
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Societies and Academies 
f .London 
Royal Society (Proc., A, 170, 145-209; 1939). 
8. Lavo: Problems of stability in h hobio 
colloidal solutions. (1) On the interaction of two 


colloidal metallic . General discussion and 
applications. (2) On the interaction of two colloidal 


8. TOLANSKY : Nuclear spin of iodine. (4) A new 
type of hyperfine structure deviation from the 
interval rule. 

J. MowrmatH ROBERTSON and A. R. UBBELOHDS : 
Structure and thermal properties associated with 
some h; bonds in arystals. (1) The isotope 
effect. (2) Thermal expansion. 

M. Born and K. Fucus: Fluctuations in electro- 

L. C. Jackson : Principal magnetio susceptibilities 
of neodymium sulphate octahydrate at low tem- 

tures. ~ 


J. T. RANDALL: Fluorescence of compounds con- 
H. DAvENroRT: Sums of positive integral kth 
powers. ` 
Pari 
Academy of Sciences S 777-852, March 13, 


' C. Buwapioxs : Geometrical representation of the 
fourth dimension, ete. 

E. Harran : Oo-variation. 

J. Manoncerswicz : Summability Hy of Fourier 
series. 

H. Tofixmuave : Generalization of Jensen’s formula 
to analytical functions of many variables., 

H. Panaxroox : Distribution in space of the rotations 
of an inextensible surface in movement. 

GQ. LITTAYE : Modes of resolution of a liquid jet 
into drops. 

Mum. M.-A. TONNELAT : Equations of the photon : 
relation with the equations of Dirac and of Kemmer. 

J. Manrani: The nuclear field and the elamentary 
quantum of length. 

_ A. COLOMBANI: Development with heat of the 
condustibility of thin layers of nickel (80—1,200 my). 

P. pa Broo: Verification of Faraday’s laws at the 
positive pole in ‘spark’ electrolysis. 

M. Dopmro: Electrolysis of fused mixtures of 
alkaline fluosilicates and fluorides or oxides. Oom- 
pounds of formule SiMn,, Sie,, SiCr, and SiTi 
have been 

8. Vmxoovy: Ultra-violet absorption spectra of 
some organic molecules. - 

8. Soniivrron : Sensibilization of reversible photo- 
voltaic piles. 

8. Narta : Anisotropy of absorption of different 
radiations for molecules of some photosensitive 
colouring matters. 

P. Barocsswirz: (OH,) bands of acids in the 
vapour state of a new harmonic, 

Tt Monsocn and’. Baseat : Study of the influence 
of high pressures on the propagation of reactions in 
explosive solids, and in particular in ing ex- 
plosives. At pressures of the order of 10,000 kgm. /om.*, 
the explosive is decomposed without producing any 

effect. 
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W. Harm and-E. Vassy: Oo-existence of re- 
versible and irreversible aggregates in thixotropic gels 
with hydrophobe particles. ` 

P. Stu: Oblorination of niobium pentoxide and 
tetraaxide. 

J.-A. Gautien: Action of bromine on some N- 
substituted a-pyridones. 

G. Danzans: Halogen-methylation of aromatic 
derivatives in homogeneous acétic medium. ` 

R. Appanp and E. A. pa LA Rta: Marine quatern- 
ary beds of the north-east coast of French Somaliland. 

E. Gaanmers : Discovery of a fragment of the 
Simme nappe in the Pre-Alps of Chablais. 

L. Ésrá and G. QmavLT: Values of the 
elements at the observatory of Chambon-la. 
(Loiret) on January 1, 1989. 

R. Bwananp : - Origin of the coloration of the 
aurora borealis of type B. 

R. Ttowavix and A. Brusse: Utilization of 
glyoxalic ureides by the soy-bean. 

P. Burgas: Contribution to the study of the 
lodicules of barley (Hordeum sativum Jess.). 

P.-P. Grassi: Relations of a termitophile coleop- 
terous larva (Troctontus appendioulatus BSilv.) with 
its hosts. There appears to be mutual attraction 
of an olfactory and gustatory nature. 

Q. Brooms and R. Pavuas: Distribution and 
localization of the carotinoids, flavins and l-ascorbic 
acid in lamellibranch molluscs: oysters and green 
and white Portuguese oysters. 

Miia. M. Hamon: Characterization of some 
«amino acids entering into the constitution of the 
spermatophores of the Cephalopoda. 

Miia. Q. Manrawr: Study of the variations of 


tic 
ort 


molecular concentration of the urine of the fresh-’ 


water stenohaline teleosteans, as a function of the 
variations of salinity of the exterior medium. 

Mars. ‘A. DREHON and R.-G. Bosna: Presence 
and content of flavin in the Malpighian tubes of 
insects. 

Mıın. J. Portrom and Mam. A. DemHon: Bio- 
chemical study of the internal medium of Bricchew 
sinensis and its adaptation to changes of salinity. 

H. Buxutiaap, I. GeuspLamp and A. Moussa: 
Activity of exchange of phosphorus and radio- 
phosphorus in the phosphatids o cytoplasm. Radio- 
phosphorus accumulates in tissues where active 
chemical changes are taking place and in cellular 
elements rich in phospbatids. 

L Bunraanp and R. LEOOQ : Peripheral nervous 
lesions observed in the course of polyneuritis in the 
ater rages ce aapi Pacinon or Ae 

ieai Ae 
high proportions of vitamin B 


Vi 
- Academy of Sciences, January 26. >, 

WILHBLAONE PoLacss® : X-ray absorption spectra 
of the M series of gold, thallium, lead, bismuth, 
thorium and uranium. The M absorption edges are 
found to have a width of between 8 and 36 volta. 
The observed wave-lengths are ly smaller 
than those calculated from the relation Dp — 
Inn My. 

K. Guarr: Photometric curve of the phase of the 
planet Mercury. 
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Forthcoming Events 
[Mesiing marked with an asterisk is open to ihs publio.] 


Wednesday, April 19 
Royat MioroscortcaL Soourry, at 5.30.—Prof. L. O. 
Martin: “The Electron Microscope from the Optical 
Standpoint”’. 
ROYAL METHOROLOGIOAL BOOTY, at 7.30.—Prof. E. J. 


Friday, April 21 
Royat Iwerrrution, at 9—A. E. Dunstan: “The 
Utilization of Petroleum Gases”. 


Saturday, April 22 
Soart or Cnm lrpustay (Foon Group) (at the 
London School of Hygiene and ical Medicine), at 
10.80.—OConference on ‘Vitamin E” to be by 
W. A. 8. Calder.* 
Aris CLuB (ab St. Bride’s Institute), at 2.80—Annual 
General Meeting. 
Dr. M Hertz: ‘Discrimination of Patterns and 
Colour Vision in Bees”. 


Soom1ry or Onsmioat INDUSTRY (Chemical i 
Group), April 20-21. Conference on ‘Safety in i 
ee eee er eee 





Appointments Vacant 


APPLICATIONS are invited for the following appointments, on or 

before the dates mentioned : i 2 

ASETAT Misri m the Mining and 
Institate—' Director of Mducetion 


Orriome (air defence) tn the 
Hee ta ak 


“Office—The Under- 
, Adastral House, 


rey 


B.191). 





Reports and other Publications 
(net inchuded in the monthly Decks Supplement) 
Great Britain and Ireland y 


U: of London Institute of Bducation. and 
- Ko. 7. Some Aspects of Indian Past and Present. 
Joseph Leotures for 1085-6 deltvered In the Instttute 
Memoranda) Bir Fhilip Hartog- (Published. 
the Hducaiaon.) xv+i11 (London: Oxford 
University [213 
Other Countries 
Advisory Committees on Hduestion, Staff No. 6: The Hrtent 
of Bquabxration secured Sebel ToS By Newton 
and Herman G.. Pp. vM+55. 15 omts, Staff 
Stady Mo. 14: oi- tbo Mora Progres Ad. 
By Do 8. Campbell, Frederiok H. Bair Oswald 
L. Harvey. Yir +185. 25 centa. (Washington, D.O.: Qorem- 
ment Printing ) [203 


E er a tion Interior : Office of Benoation. pee 


Bahool Personnel ; 
and Trends. By W. W. H. Geummtts, Pp. 20. (Washington, D.O.: Govert: 
ment Printing Office.) 5 cen [203 

ST R 


ao ise z 
meee Fae a 2 "Maguclo Anomoaten ell. 
Pp. 100 


e PL a Kanber No. 14: 
ae tae RES dhi ines 
nione Astronomice Internamonale, 


Catania, Madrid o Zurigo negt anni 1 
E. Osearvatono 


boria erra solare osservaio à 
1934. Pp. +24 plates. (Arcoetn : Astrofaico.) [20% 
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CAMBRIDGE 
THE GROUP MIND 


Cheap Edition i By W. McDOUGALL 73. 6d. net 


A sketch of the pnnapleæ of collective psychol: with some attempt to apply them to -the 
interpretation of national life and character. Of the first edrtion the Spectator wrote: “We 
my that it will be read not only by the students of psychology to whom primarily it is addressed, 
Dy eny of those who guide us in public affairs, for we have rarely seen a work involving 
cs conducted tiroughont a 80 fauly, so clearly, and so thoroughly in the spirit 

of a science searc k for absolu 











BIOLOGICAL REVIEWS 


OF THE CAMBRIDGE PHILOSOPHICAL SOCIETY 
EDITED BY H. MUNRO FOX 
Biological Reviews appears quarterly and embodies critical summaries of recent work in special 
branches of biological science addressed to biological readers. 
Vol. XIV, No. 2, April 1939. 128. 6d. net. 
CONTENTS 

A survey of interaction between fungi. By H. R. X. D'AETH 
The mechanics of sea-urchin development studied by operative methods. By SVEN HoRSTADIUS 


Typen der Artbıldung By BERNARD RENSCH 
chemistry of the plant viruses By ARTHUR S. MCFARLANE 
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Photographic Plates 
for Scientific Purposes 


Photographic plates prepared in the Kodak Research Laboratories have for some 
time found application in many laboratories where work on spectroscopy, 
astronomy, ibe: red and cibraseinket photography and allied subjects calls for a 


pesa photographic product. 
are available in a wide range of - 


emulsions of varying speed, contrast 
and. size of grain and can be sensi- 
tised for any region of the 

from the ultra-violet to the far infra- 
red (£ =13,000A°). A booklet en- 
titled “Photographic Plates for Scien- 
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Research 


N June next the generous grants of the 
Rockefeller Foundation to the International 
Institute of African Languages and Cultures for 
the promotion of linguistic and anthropological 
resoargh ‘in Africa will coase ; and the Council of 
rag oe it is ei in its annual report for 
088 (Africa, 12, 1; ), being fully aware of 
the urgent need adi uri of continuing, but also 
of extending and strengthening this work in every 
way, now has under consideration its arrange- 
ments for the fature. ‘These must necessarily 
depend upon the funds available; but the wide 
interests implicated in the vast field to be covered, 
and the gravity of the issues to which the researches 
of the Institute contribute understanding, should 
ensure that financial considerations will not be 
allowed to cramp its work. 

Since 1931, when the scheme of research which 
is now nearing its final stages was first formulated 
by the Institute, sixteen full-time research fellow- 
ships have been awarded. Of the holders of these, 
three are still in the field, completing their -in- 
vestigations in Uganda, Nyasaland and Bechuana- 
land respectively. The remainder, having finished 
their fleld work, either have reported or are com- 
pleting the preparation of their material for pub- 
lication. These investigators have covered a wide 
field and have recorded observations of the culture 
of markedly diverse peoples. Research among 
African peoples has so vast a range that it may 
be said that even this. organized scheme of in- 
vestigation has done little more than pass beyond 
the fringe. Nevertheless, substantial progress has 
been made. Cultural records have been made 
among peoples in such widely distributed areas 
as the Anglo-Egyptian Sudan, Algeria, the Gold 


in Africa 


Coast, Sierra Leone and Nigeria, Uganda, Kenya, 
Tanganyika, Nyasaland, Rhodesia, the Transvaal 
and South Africa. 

Further to, and arising out of, these activities 
in research, discussion among the research fellows 
and other experts has led to the preparation by 
the Institute of a symposium on African political 
organization. This will be edited by Dr. M. Forres, 
research fellow, and Dr. E. E. Evans-Pritahard. 

Obviously. discussion of political organization 
Taises Many questions with wide ramifications in 
their bearing on the future of the African. For 
some time there have been indications here and 
there of a certain mistrust among the native 
populations—oonfined in the main, no doubt, to 
the more advanced and sophisticated—of both 
scientific investigation of native institutions and 
of the relation of indirect rule to such research. 
It has been alleged, with no small show of con- 
fidence, that the aim herein of the white man is 
“to keep the native in his place’—to stereotype 
his institutions and to fix his status once for all. 
If as the result of any discussion or research it 
should be possible to indicate the lines of a pro- 
greasive policy of institutional development, adapt- 
able to changing conditions of the day, while 
avoiding disintegration, it would placate discontent 
by eliminating ambiguities in the present position. 

The linguistic side of research, which has always 
been a major interest of the Institute, has not 
been neglected. “At the moment, two important 
works dealing with African languages are in the 
press; one on the languages of the Sudan by 
Dr. A. N. Tucker, based partly on material col- 
lected on an expedition financed jointly by the 
Institute and the School of Oriental Studies of the 
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University of London, and one on the phonetio 
structure of the Kikuyu language by the late Miss 
L. E. Armstrong; while three other linguistic 
studies are either ready in manuscript form or are 
in course of preparation. 

A further significant development of the 
Institute’s research work, of wider scope than ita 
application to the African field, is concerned with 
the nutrition of backward peoplee—one of the 
most important subjects to which the attention 
of research fellows has been directed, if the trend 
of recent investigation is to be accepted in all its 
implications. Not only has this matter been under 
observation by Dr. Audrey Richards among the 
Bemba of Northern Rhodesia and is now being 
examined by Dr. Margaret Read among the 
peoples of Nyasaland; but also the plans for a 
nutritional field survey, which were drawn up by 
the Institute with a view to the needs of Africa, 
have been adopted, with revision and expansion, 
by an organization set up under the mgis of the 
Medical Research- Council, of which the purpose 
is the co-ordination of nutritional research work 
throughout the British Colonial Empire. The 
nutritional investigation which Dr. Read is carry- 
ing out in Nyasaland now forms part of this 
scheme, which is being conducted under the 
direction of Dr. B. 8. Platt, senior member of the 
staff for the co-ordination of the research. An 
ecological survey of Nyasaland is being carried 
out, in conjunction with the work on nutrition, by 
an agricultural officer, assisted by forestry and 
veterinary experts where necessary, the anthro- 
pological and sociological side of the investigation 
being entrusted to Dr. Read. As this is the first 
survey of the kind under the new organization, it 
is Of particular’ importance for’ the development 
of technique, with a view to future research ; 
while it is of no less notable significance that the 
socio-anthropological side of this very important 
question receives due recognition. The Govern- 
ment of Nyasaland has shown that it is fully 
alive to the value of the inquiry, and has granted 
every facility to the members of the expedition 
for their work. 

Research such as is too briefly outlined above 
cannot be financed on a parsimonious scale; and 
the more closely the problems of Africa are 
scrutinized, the more evident does it become that 
future research must be extended to the limits 
of capacity in resouroés and personnel. When the 
resulta achieved by those who have worked in 
Africa, during the last five or six years on behalf 
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of the Institute of African Languages and Cultures 
are more fully available, confidence in its com- 
petence to continue to direct this work will be 
more than doubly assured. Further, the methods 
of investigation which have been followed by 
many, if not all, of ita research fellows-have been 
such that their resulta not only have conduced 
notably to the advancement of acientific know- 
ledge, but they are also readily adaptable to the 
needs of administration, or other provinces of 
practical affairs. Nor have they failed on occasion 
to probe weak pointe in administrative methods, 
even under indirect rule, where a failure in the 
understanding, which the anthropologist alone 
could discern, has led to misinterpretation of 
custom, mistrust and even friction. 

It is farther to be noted that both the admin- 
istration of the Institute’s scheme of research and 
the selection of research fellows have had a marked 
effect in promoting that international oo-opera- 
tion which, in the eyes of those most competent 
to judge, is one of the essentials in the future 
guidance of development in Africa along ri t lines. 

Meanwhile, a word of warnmg may not aie 
of place. The interest of African problems at 
moment is so insistent, and at the same time so” 
widespread, that there is a very real danger of a 
dissipation and waste of energy and resources, 
which could, and should, be concentrated in a 
single direction of effort to African research. The 
number of appeals for funds for purposes of research 
of widely varied character is growing apace, as is 
the number of organizations, some already in 
existence, others projected, on behalf of which 
these appeals are being made. As each one comes 
forward, it might indeed be considered to 
strengthen the argument for centralization and 
the concentration of effort in a single African 
institute, of which the purpose would be 
co-ordinate and direct inquiry, as well as to pool . 
information, and thereby the better to direct 
suggestion for the application of the results of 
research to practical ends, while at the same time 
advancing scientific studies. Not the least of the 
advantages of such an institute would be the 
greater weight it would carry, when urging upon 
authority that the benefits accruing to admin- 
istration from the results of ite researches, and 
more especially of such anthropological investiga- 
tions as have been carried out by the Institute of 
African Languages and Cultures, were of a nature 
to merit a liberal subvention from publio funds, 
as a return for services rendered or to come. 
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Fifty Years Growth of London 


History of the London County Council, 1889- 
1939 

By Sir Gwilym Gibbon and Reginald W. Bell. 
Pp. xxi+696+383 plates. (London: Macmillan 
and Co., Ltd., 1939.) 21s. net. 


A’ first sight, this comprehensive history of 
the growth and development of the work 
of the London County Council to commemorate 
ita jubilee would seem to be an authentio record 
of significant progress of social and political 
value. It is not directly concerned with Nature, or 
the knowledge of Nature commonly called science. 
‘Yet much of ite nearly 700 pages affords a striking 
example of the application of science—asocial 
science, educational, physical, even biological. We 
usually associate the familiar name of our local 
government authority in the Metropolis with the 
early chaixmanship of Lord Rosebery and the 
enthusigstic band of public-spirited men who 
gath round him in 1889, and their not less 

enthy ic successors over the fifty years of its 

Hea yik their personalities and social ideals, 

Avith their programmes and “policies and battle- 
slogans, with an improved London and a rising 
rate. But here is the actual history of their doings 
and the vast organizatidn which has grown up 
under their hands. 

The size and variety of the activities of the 
London County Council are in themselves almost 
bewildering. Two million electors appoint 124 
Councillors every three years; eighteen standing 
committees consist of a dozen to fifty members 


to deal with the education of 750,000 children and . 


grown-ups in 1,400 schools, with general purposes, 
with hospitals and medical services, with housing 
and highways, and parks and open spaces, with 
pyblic assistance, public control and supplies, hi 
fire brigades, ambulances and main drainage, e 
“ with entertainments and recreation. 'The acs 
and duties cover all that concerns the life and 
labour of five million people, living in a metro- 
politan area which has grown to nearly 116 square 
miles. Little wonder that its official staff numbers 
78,000 persons and its expenditure amounts to 
£37,000,000 a year. Yet from this vast under- 
taking there is excluded the control of transport, 
the provision of water-supply, electricity and gas, 
and the governance of the port of London, all of 
which have separate authorities. 

When we turn to the application of science, we 
shall discover many signs of growth and extension. 
The old London School Board did great things in 


ita day, but after the Education Acts of 1902 and 
1908, the whole subject of education fell to the 
duty of the local authority, and something of a 
revolution took place. In the first place, all forms 
and grades of education, elementary, secondary, 
technical, came under one body, and they were 
made subservient to each other ; then the quality 
of the teaching has been reformed by particular 
training of the teacher, and the provision of modern 
plant and equipment; the physical and mental 
state of the children has also been greatly improved, 
by medical and physical care ; the special schools 
have been extended and reformed for defective 
children ; continued education beyond fourteen 
years of age has been developed, in trade schools, 
junior technical classes, and evening classes for 
260,000 students; the infant schools have been 
radically amended, and nursery schools for the 
pre-school child have been established. Particularly 
has there been great progress in the school medical 
service, under %0 whole-time medical officers, 
and 56 part-time officers, with 77 school dentists, 
added to which there are 250 medical men and 112 
dentists at the school clinics and 420 school nurses. 
There are 18 hospitals in the Council’s scheme, and 
81 school clinics, treating 315,000 children, and 
some 900 voluntary care committees with 5,000 
members. It is the largest organization of a school 
medical service in the world, and oomprises ` 
inspection, treatment, after-care, open-air educa- 
tion, physical training, special schools, child 
guidance, residential schools and institutions, and 
indeed everything medical that a sick, or healthy, 
child can require. 

A new departure was made a few years ago 
in the field of research. The provision made by 
the Council was so wide that it recognized that 
the improvement of medical education and research 
could be facilitated by the better use for scientific 
purposes of ita idstitutions and laboratories. 
With the co-operation of the Ministry of Health 
and the University of London, the Council estab- 
lished a post-graduate medical school at Hammer- 
amith which was opened by King George V in 


-1935—+the first instanoe of a medical institution 


created by co-operation between the Government, 
the county council and the university, which has 
proved an invaluable service to medical education 
at the heart of the Empire. Further, Sir Frederick 
Menzies, the eminent medical officer, has organized 
s scheme of research work among the hospitals, 
units, maternity hospitals and special institutions 
under his charge, and the four special reports on 
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the work accomplished in 1934-37 indicate an 
immense sphere of valuable clinical and laboratory 
research. This also is 8 unique undertaking for a 
municipal authority, and reveals-an unexpected 
source of new knowledge. Yet another scientific 
adaptation has been put into practice in medical 
education in respect of the training of students 
in the fever hospitals,'for smallpox, and for 
mental -diseases ; in the last named, substantial 
advance has been made in diagnosis and treet- 
ment. The mental services of the Council, with 
35,000 beds, offer unrivalled opportunities, and 
these are now being more widely used than has 
hitherto been the case, in publio institutions under 
local authorities, and especially under the London 
County Council. Hence new therapeutic, and even 
preventive methods, are being undertaken in place 
of mere custodial care. 


Modern Aspects 


(1) Kontinuierliche Spektren 

Von Dr. Wolfgang Finkelhnburg. (Struktur und 
Eigenschaften der Materie : eine Monographien- 
sammlung, begründet von M. Born und J. Franck, 
Herausgegeben von F. Hund und H. Mark, Band 
20.) Pp. xi +368. (Berlin : Julius Springer, 1938.) 
34.80 gcld marks. 


(a) Der Smekal-Raman Effekt l 
band 1981-1937. Von Prof. Dr. 
K. W. F. Koblrausoh. (Struktur und Kigenschaften 
der Materio: eine Monographiensammlung, be- 
gründet von M. Born und J. Franok, herausgegeben 
von F. Hund und H. Mark, Band 19.) Pp. x+288. 
(Berlin : Julius Springer, 1938.) 25.60 gold marks. 
See series of distinctive yellow-backed volumes 
published under the general title of “Struktur 
und Eigenschaften der Materie” have long been 
known to physicists and physical chemists. The 
volumes are written by a series of distinguished 
specialists, and are valuable for their clarity and 
detailed reference to original papers. The subject 
of spectroscopy has been well represented in earlier 
volumes by the work of Stuart, Sponer, Back, 
Matosi, and Hund. Of the two volumes under 
review, that of Finkenburg is an entirely new 
contribution, that of Kohlrausch being a volume 
supplementary to vol. 12 of the series. These 
books reflect, in fact, two important aspects of 
present-day spectroscopy. 
(1) The best-known examples of continuous 
spectra are those of hot bodies, and Planck’s incep- 
tion of the quantum theory as a result of his work on 
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The application of scientific knowledge by the 
skilled advisers of the Council has extended even 
more widely than the sphere of medicine and 
surgery. This book contains a variety of examples 
in une quarters, as in the development of 
the methods of the fire-brigade, the building of 
the bridges over the Thames, street improvements, 
the provision of open spaces, alum clearance, the 
housing estates, main drainage and sewage treat- 
ment, flood prevention, even in the unlikely 
direction of poor relief and publio assistance : 
dietaries, classification and the training and em- 
ployment of the able-bodied. When science, 
particularly the scientific method, is applied with 
knowledge, discrimination and imagination, it is 
really wonderful what can be achieved to make 
the public services a scicntific, constructive and 
enduring agency of social reform. G. N. 


of Spectroscopy E 


their radiation properties has perhaps by ite\yery 
completeness led indirectly to a neglect of other in- 
teresting problems in this field. With Dr. Finkeln’, 
burg’s volume we weloome a book on continuous ` 
spectra that is a landmark of its kind, for it is the 
first volume to treat of continuous spectra as met 
with in a wide variety of physical and chémical 
problems. The importanoe- of continuous spectra - 
in such subjects as astrophysics, photochemistry, 
luminescence, and the technology of lighting is 
sufficient to give us high hopes of a volume ranging 
over such widely differant fields. One of the 
pleasing features of the author’s treatment is the 


‘way in which various items are brought together. 


We are in the habit of dealing, for example, with 
such problems as the line spectrum of iron vapour 
and the continuous spectrum of a hot iron rod as 
entirely separate; we thus do not easily realize 
that a study of highly compressed iron vapour . 
would be of particular interest as something inter- 
mediate between these two extremes. 
“Kontinuierlioche Spektren” contains fifteen 
chapters, the first of which is an introduction to 
the study of the continuum as it appears in physical 
and chemical problems, together with some 
theoretical groundwork. There follows a useful 
acoount of the general theory of the electron- 
continuum, and a chapter on absorption edge 
continua, and photo-ionization. Five chapters are 
given up to continua associated with molecules, 
and good use is made of potential energy di 
to make olear the various types of absorption and 
emission continua such as predissociation and 
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recombination spectra. Chapter x, on the oon- 
tinuous spectra of particular diatomic molecules, 
including hydrogen, halogens, silver halides, van 
der Waals molecules (Hg,, Cd,, Zn,), is specially 
valuable. A good account is also given of line- 
broadening, and temperature radiation receives 
due attention. Chapter xiii, on liquids, solutions, 
and orystals, is the least satisfactory; it is dis- 
appointing to find virtually no mention of fluores- 
cence continua in solids. The book concludes with 
more than seventeen hundred references and & 
comprehensive index. 

(2) Prof. Kohlrausch’s book is supplementary to 
vol. 12 of the series published in 19381. It is divided 
into eleven chapters, the first five of which form an 
introduction to the study of the Raman effect. It 
is, however, for the accumulation of data ‘to be 
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chiefly valuable. There are sections on molecules 
containing from two to five atoms, and highly 

ical molecules with more than five atoms 
(such as O,N.NO, and SnCl,) are also dealt with 
Hydrocarbon chain and ring compounds are 
treated separately. 

The indexing of a volume of this nature is of 
great importance. The literature references (more 
than eight hundred) follow on numerically from 
those of the earlier volume, and it is possible to 
search for any compound either under an alpha- 
betically arranged substance index, or under a 
chemically classified index. In conclusion, one 
may perhaps express the doubt as to whether it 
is wise to try and fuse together a text-book and a 
mass of data in this way. J. T. RANDALL. 


Vitamins - 


(1) Vitamins and Vitamin Deficiencies 

By Dr, Lealio J. Harris. Vol.1: Introductory and 
tical, Vitamin B, and Beri-Beri. Pp. xiv+ 
. (London: J. and A. Churchill, 1938.) 8s. 6d. 


(a) Ergebnisse der Vitamin- und Hormonfors¢h- 
ung 

Herausgegeben von L. Ruzicka und W. Stepp. 
Bend 1. Pp. xvi+470. (Leipzig: Akademische 
Verlagagosellschaft m.b.H., 1938.) 34 gold marks. 


(3) Vitamins in Theory and Practice 

By Dr. Leslie J. Harris. Third edition. Pp. 

xix +242. (Cambridge: At the University Press, 

1938.) 8s. 6d. net. 

"THESE threo books typify well the existing 
state of our knowledge in the field of vitamin 

science and in its applications. The comprehensive 


and oo-ordinated survey of existing knowledge, 


useful alike to specialist and general practitioner, 
to chemist, physiologist and medical man, is 
represented by this, the first volume of Dr. 
Harris’s series of seven projected monographs. 
At the opposite extreme we have the new edition 
of the same author’s now well-known popular 
exposition, one of the best examples of a difficult 
but important technique—that of making scientific 
facta and hypotheses understood by the layman 
without sacrifice of truth or olarity. 

Perhaps the least successful type of book is 
that represented by vol. 1 of the new “Ergebnisse”. 
Some of the contributions to it are of a high order, 
but there seems to have been little planning either 
in the selection of subjects or in the methods of 


their presentation. In spite of this criticism— 
maybe rather a ‘hyperoriticism—the book is of 
considerable value, apart from reference purposes. 

(1) If the remaining volumes of this series—a 
further-six are promised in the near future, covering 
vitamin C and scurvy; vitamin D and rickets ; 
vitamins A and E; pellagra and vitamin B, 
complex; other vitamins; applications and 
dietetics—reach the level of the first, they will 
inevitably become the standard works of reference 
on their subjects, especially as Dr. Harris is one 
of those compilers who seem anaphylactic to 
out-of-date editions, and will therefore feel the 
urge to keep all seven volumes in a state of constant 
revision. It is to be hoped that his publishers will 
be able to show the same sensibility. 

The present volume is an excellent example of 
what Dr. Harris has set out to do by way of “‘oom- 
prehensive synopsis” —to use his own phrase. In 

ing it—and it is so readable that the reviewer 
found not the least difficulty in proceeding ‘from 
cover to oover’ in a time of about three hours 
spread over two days—one has the impression 
that the author himself has read, and read critically, 
every paper that has been published on his subject, 
has evaluated them all and selected for his readers 
information from those papers only that have 
contributed significantly to our knowledge. It may 
be arguable whether this first volume could or 
could not have more succeasfully achieved ite 
object ; what is beyond dispute is that no one 
could have made a better job of it than Dr. Harris. 
Its readers will eagerly await all six of its 
companions. 
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(2) The names of the contributors to this 
volume give it an air of great erudition—and great 
erudition is to be found in ite pages, as well as 
much speculation of the kind rather more usual im 
certain parts of Europe than in Great Britain and the 
United States, at any rate in books of this type. 
The contrast can be well observed by comparing the 
authoritative articles of Dr. C. A. Elvehjem (the 
B-vitamins, apart from aneurine and flavin), of 
Prof. R. R. Williams (aneurine or thiamin) and of 
Prof. G. F. Marrian (the cestrogenic hormones) 
with those of their Continental colleagues. Here, 
though, one must make the reservation that Dr. 
T. Reichstein’s contribution (the chemistry of 
‘Cortin’) pute him among the English-speaking 
contributors, in method if not in tongue. The 
other authors whose names add distinction to the 
“Ergebnisse” are Profs. von Euler and Glanzmann 
and Drs. Giroud, Stehle, Berblinger, Guggisberg 
and Goldberg. 

Besides the subjects mentioned above, this volume 
includes forewords by Sir Frederick Gowland 
Hopkins and by the editors, Profs. L. Ruzicka and 
W. Setpp, and articles on vitamin problems in 
relation to the growing child, vitamin C and ite 
distribution in the living (animal) organism, the 
hormones of the posterior pituitary gland, ‘ergones’ 
and similar constituents of the living œl, the 
connexion between the pituitary and the repro- 
ductive glands, vitamins and reproduction, and 
the chemistry of the male sex hormones. Authors 
have been left free to write in English (four 
contributions), German (six contributions) or 
French (one contribution). 


Group Phenomena 


Collective Behavior 

By Prof. Richard T. LaPiere. (MoGraw-Hill 
Publications in Sociology.) Pp. xiii +577. (New 
York and London: MoGraw-Hill Book Co., Ino., 
1938.) 24s. 


THS work is a fairly comprehensive study of 
most social interactions in small and large 
groups. It is equally a contribution to social 
psychology as to sociology. A large amount of 
material is discuseed that has never hitherto been 
introduced in books of this type, and the.treatment 
throughout is objective and scientifio. 

The book is divided into five parts, the first 
being a general introduction to collective be- 
haviour, the second dealing with cultural types of 
interaction, the third with recreational types of 
interaction, the fourth with control types of 
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It is pleasant to welcome so cosmopolitan a 
volume, especially as it is rumoured that this 
feature is to be maintained in future volumes 
of the series. The chief difficulty of the new 
venture as a whole—new volumes are promised 
at roughly annual intervals—lies in the rather 
artificial association of vitamins and hormones, 
for chemically the connexion is only striking and 
well established for vitamin D and the asteroid 
hormones of the gonads and the adrenal gland. 
The natural association, at least for the water- 
soluble vitamins, seems to be much more with the 
cellular enzymes, but they have their own “Ergeb- 
nise” already. 

The volume is not expensive, considering its 
size and country of origin, and is well produoed, 
with abundant bibliographical references and an 
author index. Whatever its defects of conception 
or execution, it must be on the shelves and in the 
hands of all workers in the fields covered. 

(3) In the gestatory throes of producin; 
“Vitamins and Vitamin Deficiencies’, reviewe 
above, Dr. Harris has yet had time to revise this 
admirable popular exposition. As well as expreesing 
our astonishment at his energy and ite resultant 
output, we may compliment him on this particular 
book as symbolizing his realization that acience 
cannot flourish continuously without public sup- 
port, and that public support depends on public 
understanding. This little treatise, revised in a 
few passages to bring the last edition (1937) 
up to date, can play a valuable part in keeping 
the public informed and sympathetio. 

A. L. BAOHABACE. 


\ 
interaction and the fifth with escape types of 
interaction. There are copious examples of these>. 
‘various types of social interactions ; of institutional, 
conventional, regimental, formal, nomothetio re- 
bellious behaviour, etc. 

Each chapter is, broadly speaking, patterned on 
the same lines. First there is a qualitative dis- 
cussion of the specific kind of behaviour concerned, 
then an analysis in terms of ideologies, member- 
ship, overt and covert aspects, and leadership. 
Moreover, each chapter has a very valuable ap- 
pendix, giving a critique of sources and biblio- 
graphy. Indeed, these appendixes are in many 
ways the most important contribution of the book. 

One is particularly struck by the judicious use 
the author makes of such sources of information 
and illustration as those provided by newspapers 
and popular periodicals. This imparts a living, 
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organic touch to the work as a whole ; the subject 
and treatment“never become academic or remote 
from familiar events. Ew £2 
The method, although the author seems to hope 
otherwise; is clearly phenomenological, that is, 
simply descriptive of the phenomena of social life. 
Tt has been used most fruitfully by Prof. Katz 
in animal peychology and human needs and 
by Prof. Aveling in the study of volitional pro- 
cesses. There is thus no real attempt at æ pre- 
sentation of underlying principles. This is unfor- 
tunate and perhaps the chief criticism one has to 
make. One feels compelled to admit that the 
subject is still at the descriptive level. But science 
is far more than a collection of interesting facts 
sensibly grouped and classified. It requires an 
economy of explanation, so that much variation is 
reduced to the workings of few causal forces. In 
this connexion, one has to deplore the fact that 
the author nowhere makes any explicit use of 
peycho-analytio findings, in spite of the fact that 
` paycho-analysis has made notable contributions to 
this field of study in the works of Freud, Ernest 


a 
a, 


NATURE 


661 


Jones and others. The one reference to the psycho- 


analytic technique is deprecatory—the meaning of 


‘symbolism’ aš used in peycho-analysis “is not 
clear to ‘any but the disciples of this cult”. 
One reason for this absence of psycho-analytic 
theory suggests itself, namely, that if the author 
once commenced with such an approach he would 
find himself bound to sustain it throughout the 
work, which would entail acceptance of uncon- 
scious processes as fundamental determinants of 
social behaviour. - 

Sociologista with an eye for the part of economic 
conditions controlling the patterns of human be- 
haviour, will find this factor somewhat neglected. 

A specific instance where the author takes an 
extreme position unwarranted by experimental 
date is in cohnexion with collective thinking. 
There is quite inadequate evidence for the state- 
ment: “collective solving of any problem is per 
se a socio-psychological absurdity” (p. 378). 

In spite of these defects, the work will be of 
much use to the student as an introduction to 
the phenomena of social life. - ~ J. I. COHENS. 


yoa 


_ 


_ The Present Position of Botany 


Principles of Paleobotany 

By William C. Darrah. (Plant Science Books, Vol. 
3.) Pp. vi+ 230. (Leyden: Chronica Botanica 

Co , 1989.) 7 guilders; 15s. š 
TT say the trouble with palæobotany is the 
number and plasticity of its theories; but 
these are only symptoms. The real trouble is its 
facta. To be sure, there are lote which are clearly 
enough established, but nearly all are incomplete ; 
of the 60,000 fossil plant species which Darrah 
says have been described, perhaps not more’ than 
_a@ dozen or two are known as fully ‘as the fossil 
* botanist can expect to know his material. The 
result is that nearly everything that oan be said 
in a palsobotanical discussion is of doubtful 
relevance or equivocal. .It is a situation offering 
splendid opportunities and rewards for research ; 
but for the writing of a fairly short book it is beset 
with difficulties. However, Dr. Darrah believes in 
his task, for he writes near the beginning : “From 
1885 to 1915 paleobotany underwent its modern- 
ization chiefly because of the appearance of the 
textbooks and reference booke”, S 
This book is called in the prospectus “an in- 
tegrated summary of the present status of Paleo- 
botany” and that does indeed describe it. In a 
book of this modest length much must be left out, 


and although every palwobotanist will regret the 
suppression of some favourite line, the book must 
be conceded to be well balanced. Jt appears best’ 
when on fairly general topics -whioh fall nearest 
the title “Principles of Paléobotany’’ and is cer- 
tainly least good when it describes, as in the 
chapters on the Devonian, genus after genus after 
the manner of an extremely condensed text-book. 
There are some pleasant little line drawings which 
help but only illustrate a few of the plants 

Somewhat more space is given to morphology 
(and resultant ideas of phylogeny) than to floristics 
(and ideas of plant migration) ; but both are dealt 
with, as also more limited topics like the formation 
and structure of coal; palmobotanical technique 
and history. 

It should be made clear that this book was 
written for the unspecialized botanical reader. It 
is in no way, however, a popularized account ; on the 
contrary the reader is assumed to be painstaking, 
and the list of relevant literature at the end of 
each chapter offers him the possibility of weeks of 
further study. It is æ lot to hope for, but the 
author’s enthusiasm is so evident that it may go 
a long way to inspire equal keenness. . ` a 

ake) tae T. M. Hanets. 


662 


The Sun: 
its Phenomena and Physical Features. By Giorgio 
Abetti. Translated by Alexandre Zimmermann and 
Frans Borghouts. Pp. 860. (London: .Crosby Lock- 
wood and Son, Ltd., 1988.) 20s. net. 

T is a commonplace to refer to the sun as the 

nearest star, unique in presenting a disk for 

detailed study and thus deserving the closest of 
observation. In this book, Dr. Abetti, the director 
of the Arcetri Solar Observatory at Florence, surveys 
our knowledge of solar phenomena gained from the 
rather restricted direct telescopic observations to 
. those embraced by the extensive fleld of spectroscopy. 
How rich the resulta haye been may be quickly 
appreciated by looking through the numerous ilus- 
trations. Behind some of these lie years of devoted 
reesarch and great inventive ability, as in the case of 
& spectroheliogram of beautiful definition, the detec- 
tion and measurement of the magnetic field of a 
sunspot, or the recording of the sun’s inner corona 
without a total eclipse. ; 

Of astronomical readers of the book, the so 
observer will perhaps derive the greatest profit and 


pleasure, because the book is written from his point ` 


of view. To the theoretical worker, however, this 
comprehensive survey will be of use as a reminder 
(to quote from the prefatory note) “of the existence 
of a large body of observational material which cries 
out for investigation by the inductive theorist”. 
During the last few years, there has been a growing 
body of wireless research workers and others who 
require information of the sun’s behaviour during 
its 11-year cycle of activity. .To these also, Abetti’s 
book can be recommended to answer their questions. 
It will be surprising if nothing more than a transitory 
interest is felt after this introduction to a star in action. 


Du pétrole : 
Par Victor Forbin. (Ce qu'il faut connattre, 28). Pp. 
158. (Paris: Boivin et Cie., 1986.) 8 francs. 

HERE is no doubt tbat M. Victor Forbin in 

his book “Ce qu’il faut connaftre du pétrole” 
has satisfled a long-felt desire of the ‘French layman’. 
Every intelligent person at some time or other is 
driven by an urge to find out more about petroleum, 
that commodity which in an unbelievably short time 
revolutionized modern standards of living and which 
is used in some form or other every day by the 
poorest and richest alike. The development of the 
petroleum industry has been, and still is, romantic, 
and there is no reason why ita romance should be 
buried and lost amid chemical formuls and statistics 
of text-books comprehensible only to technologists 
and others directly concerned with the industry. 

M. Forbin has written an easily assimilated story 

of petroleum, but at the same time there are included 
in it much authentic information and a number of 
judiciously inserted statistics. There is so much 
information in this small paper-covered book that it 
should provide a satisfactory answer to practically 
all non-technical queries about petroleum and a 
great many technical ones, whether concerning origin, 
production, refining or commercial distribution. 
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Mosquitoes of the Ethiopian Region 
2: Anophelini; Adults and Early Stages. By the 
late Dr. Alwen M. Evans. Pp. x+404. (London: 
British Museum (Natural History), 1988.) 20s. 
A SHORT time before her death in August 1987 
Dr. Alwen Evans brought to London the MS. 
and drawings for a monograph on the Anophelines of 
the Ethiopian region. This work was, happily, nearly 
complete, and has been seen through the press 
by Dr. F. W. Edwards of the British Museum (Natural 
History). In rather leas than twelve years the number 
of Anophaline mosquitoes known from the region in 
question has become about doubled. This increase 
in knowledge has made the present monograph one 
of great value and necessity. Anopheles, it may be 
added, is the only genus of these mosquitoes that- 
occurs in Africa, and is represented by the two sub- 
genera Anopheles sen. sir. and Myzomyia. Wherever 
possible there is. included, under each species, a 
description of the adult insect, the pupa, larva and 
egg. There follow accounts of the larval habits and 
breeding places; habita of the adults; relation to 
malaria; and, finally, distribution. . 

We háve nothing but praise for this comprehensive 
and scholarty work, which is admirably arranged and 
clearly illustrated. In every respect it forms a worthy 
memorial to its author, whose decease, in the midst 
of an active and scientifio life, was a great load. to 
workers in medical entomology. A.D.I. `^. 


Chemie und Technik der Gegenwart 
Herausgegeben von Dr. H. Carlsohn. Band 18: 
Feuerfeste Baustoffe : ailikatischer und silikathaltigor 
Massen. Von Dr. Olaus Koeppel. Pp. xvi+296. 
(Leipzig: 8. Hirzel, 1988.) 17 gold marks. 
first part of this book deals with the various 
modifications of silica (quartz, tridymite and 
cristobalite) in a very clear and satisfactory manner, 
the quantitative data being summarized in tables and 
curves. In the second part, the system silica-alumina 
is described, followed by the system silica-alumina- 
lime. The changes of state of silica in’ refractories 
-owing to changes of temperature and the affects of 
various other substances are systematically described. 
The remaining part of the book deals with the effecta of 
silica in other refractories, namely, magnesia, dolomite, 
natural fnagneaium silicates, chromite and zirconia. | 


Domestic Pests : 
What they Are and How to Remove Them. By L. 
Hunter. Pp. xii-+285. (London: John Bale, Sons 
and Ournow, Lid., 1988.) 7s. 6d. net. 
"FER little book is intended to give information 
regarding the various kinds of animale—from 
mites and insects to rata and mice—which invade 
humen dwellings. Besides giving accounta of pre. 
ventive and remedial measures, something is also said 
about the life-histories of the various creatures likely 
to be met with. In addition to animal invaders, a 
short account of the common domestic moulds is 
also included. The book has been well planned, and 
ita subject-matter is scientifically accurate and well 
adapted for the purposes intended. 
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Structure of Proteins* — 
By Prof. J. D. Bernal, F.R.S. 


"THE structure of proteins is the major unsolved 
problem on the boundary of chemistry and 
biology to-day. We have not yet found the key 
to the problem, but in recent years a mass of new 
evidence and new lines of attack have enabled us 
to see it in a far more concrete and precise form, 
and to have some hope that we are near to solving 
it 


"The problem of protein structure is twofold : 


the first is that of the form and properties of the 
protein molecule, and the second that of its 
internal structure. Owing to the extreme instability 
(of the protein molecule, only the gentlest physical 
‘methods can be used; nevertheless three lines of 
attack—oentrifugal, electrical, and X-ray—have 
already led to great success. The most funda- 
mental has been the ultra-centrifuge, particularly 
the work of Svedberg and his school’. Protein 
molecules’ will sediment in sufficiently high 
ee fields, and from their sedimentation 

atant it is possible to arrive at a fairly accurate 
value for the weight of the molecule, though there 
is some doubt ‘as to whether what is measured is 
that of the complete protein molecule, because of 
ita inevitable association with the solution in which 
it is suspended. 

The most striking discovery of Svedberg was 
that the weights thus obtained seemed to fall into 
definite classes which were multiples of each other. 
This suggests very strongly that all proteins are 
built from some common unit. What that unit is 
is more difficult to determine. Originally taken 
as 35,000, proteins are now found of 17,000 and 
even of 10,000 molecular weight. Critical examina- 
tion of the data, moreover, shows that there is no 
exact correspondence to certain weights, but rather a 
scattering of weights concentrated in certain regions. 

- There is no doubt that in closely related proteins 
there are simple relationships. Both hamoglobins 
and hemocyanins can, for example, be split 
reversibly into 2, 4, or 8 parts. But whether these 
relationships hold for all proteins is more doubtful ; 
particularly as studies of viscosity have shown 
that protems belonging to the same weight class 
such as insulin and gliadin may differ enormously 
in shape, the first being a flattened sphere and 
the other an elongated rod, and it is difficult 
to see what oommon physical structure they oan 
have. 


* From a Friday evening discourse delivered at the Royal Institution 
on January 27. 


Tt has been claimed that this variation of weight 
of proteins, of the same Svedberg class is to be 
expected on account of the known difference in 
amino-acid content. On the basis of existing 
analytioal figures, it is as yet impossible to say 
whether this is or is not sufficient to account for 
the observed discrepancy. The figure of 288 
amino-acid residues in a 35,000 molecular weight 
class protein cannot be taken at present as more 

The second approach to protein structure comes 
from the electric properties of their molecules. 
The work of Oohn, Tiselius, and others gives us 
a picture of a protein molecule in solution as 
a particle covered with positive and negative 
charges due to the acid and basio nature of. the 
amino-acid side-chains. The number of these 
groups depends on the condition of the medium. 
The protein molecule is, therefore, in its external 
relationship an essentially ionic structure, and 
probably carries with it an ionio atmosphere 
stretching out into the water in which it is dissolved. 

The third line of attack is that of X-ray study. 
The beautiful crystalline forms exhibited by 
proteins, which have been known for at least a 
hundred years, were always a powerful attraction 
to X-ray orystallographers, but until the last five 
years the instability of protein crystals and their 
small size had defeated their efforts. Since 1934, 
however, it has been possible to examine a number 
of typical protein crystals. This has been done 
by mounting them in small tubes in their mother 
liquor, for most, if not all, proteins suffer consider- 
able breakdown if examined dry. From the 
beginning, the results of this examination revealed 
important new facts. In the first place, the 
pictures yielded by protein crystals were of 
exceptional perfection. They showed large unit - 
cells with a great wealth of reflections (see accom- 
panying illustration), and these reflections were 
found even at comparatively high angles correg- 
ponding to such low spacings as 2 A. This indicated 
that not only were the molecules of the proteins 
substantially identical in shape and size, but also 
that they had identicoal- and regular internal 
structures right down to atomic dimensions. 

From the size of the unit cells and their densities 
it was possible to compute the weight of matter 
in each repeat unit. This, however, does not 
immediately give the molecular weight, for two 
reasons. In the first place, the number of molecules 
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in the cell is not known, and in the second it ig 
difficult to determine how much of the cell weight 
is due to the protein and how much to the water 
in the cell. By measuring the loes of water on 
drying it is, however, possible to arrive at a 
figure for the—posaibly fictitious—dry weight, 
which can be compared with those obtained by the 
centrifuge or by chemical means. Here it is found 
that there is excellent agreement on the assumption 
that there are only a few, 2, 4, or 8, such molecules 
per oell?, Thus the X-ray method furnishes an 
extremely acourate measure for the basic molecular 
weight of proteins though it cannot determine ita 
multiplicity. It may well be that many proteins 
are built of sub-unite, which though of approx- 
imately equal weight are not chemically identical, 
and are more properly to be called molecular 
compounds than molecules. 

The most striking feature of the oel measure- 
ments of crystalline proteins is the considerable 
change which occurs on drying, where in many 
cases shrinkage of nearly 50 per cent occurs. But 
what is more remarkable is that the shrinkage is 
often confined to one or two directions in the cell. 
There are two possible explanations of this fact. 
First, that the molecules of the protein are linked 
together in extremely loose aggregates which 
collapse on the removal of water, leaving the 
skeleton of molecules in a now more closely packed 
array. The other explanation is that the molecules 
are held apart by their ionic atmospheres due to 
the charges on them, and contain, therefore, sheets 
of free water. It may be that both explanations 
hold, one more markedly for some crystals and 
the other for others. Thus for hæmoglobin, where 
there is a marked shrinkage from 565A to 38 A. 
in one direction, it is difficult to imagine an ionic 
atmosphere, as the orystals are practically salt- 
free and at an isoelectric point of pH 6-8. On the 
other hand, it is difficult to explain the remarkable 
properties of tobacco mosaic virus on any other 
hypothesis. This virus has long thin particles 
which have a tendency to set equidistant and 
parallel, even down to concentrations of 13 per 
cent.and probably down to 1-5 per cent. It is 
difficult to imagine what force other than 
that of ionic atmospheres can preserve this regu- 
larity. Quite recently we have shown that the 
equilibrium distance between the particles depends 
on pH and salt concentrations, varying, for example, 
between 320A. at pH 7; and 206 at pH 3-4. It 
should be possible to find a quantitative theory to 
explain these changes and, indeed, the beginning 
of such a theory has been made by Langmuir‘ and 
Levine’. 

The general picture of the external character of 
protein molecules is beginning to be definite. The 
molecules are spheroidal bodies of dimensions 
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varying from 30 A. to 100 A., are covered with 
hydrophil groups bearing charges of both signs, and 
probably carry with them in solution an atmosphere 
of ions. 

The problem of the internal structure of protein 
molecules is one of enormously greater difficulty. 
Any effective picture of protein structure must 
provide at the same time for the common character 
of all proteins as exemplified by their many 
chemical and physical similarities, and for the 
highly specific nature of each protein type. It is 
reasonable to believe, though impossible to prove, 
that the first of these depends on some common: 
arrangement of the amino-acids. The first hint of 
this comes from a study of the fibrous proteins. 
Here, owing to their technical importance and 
their much greater case of handling, a very 
considerable advance has been made, due largely 
to the well-planned and persistent researches of 
Astbury *. 

The fully extended f-keratin fibre has a strong 
repeat at every 3-5A., corresponding to the 
length of one amino-acid residue, and two other 
repeats at 10 A. and 4:5 A. respectively, oorre- 
sponding to periodicities at right angles to the 
chain length. One of the most signifjoant of 
Astbury’s discoveries was that these two NEA 
ties are also at right angles to each other\_ 
other words, that the repeat unit of the ily 
extended protein has distinct characters in throo 
dimensions. The significance of these repeats 
seems also beyond doubt, the 10A. spacing 
corresponding to the length of the side-chains of 
the amino-acid residues, and the 4-54. to the 
so-called backbone spacing between the main 
chains themselves, which are held together by the 
CO and NH groups. In the shorter a form, the 
10 A. spacing remains, while the 4:5 A. disappears, 
and this indicates that the chains are folded, but 
folded definitely in a plane and not as in rubber in 
two dimensions. What the precise mechanism of 
this folding is remains obscure, but it is of 
fundamental importance because it is probably 
very closely associated with the kind of folding that 
occurs in the corpuscular proteins. 

The significance of these findings for the general 
protein problem is, first, that all soluble proteins 
hitherto examined give on denaturation a fibrous 
material which can be oriented and seems identical 
in basio structure with §-keratin, and secondly, 
that the actual change which a crystalline protein 
undergoes on denaturation must be very slight. 
This is shown by the close resemblance of powder 
photographs of orystalline proteins before and 
after denaturation, and also by the observations 
of Astbury, Dickinson, and Bailey’ that a single 
orystal of excelsin gives on partial denaturation 
fibres orientated in the direction of the crystal 
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axes. Further, recent work by Perutz* has shown 
by an entirely different method, namely, the study 
of the absorption spectra in different directions in 
orystala, that the position of the prosthetic group 
in hæmoglobin is not altered by denaturation. 

The evidence that the X-ray study of the 
crystalline proteins themselves provides for the 
elucidation of their structure is abundant, but it 
is extremely difficult to interpret. Photographs of 
crystalline proteins (see illustration) show hundreds 
of spota and marked differences of intensities stretah- 
ing right out to reflections corresponding to inter- 
atomic distances. Unfortunately, however, direct 
analysis of these photographs is rendered impossible 
by the fact that. we can never know the phases 
of the reflections corresponding to the different 
spots. The ambiguity introduced in this way can 
only be removed by some physical artifice, such 
as the introduction of a heavy atom, or the 
observation of intensity changes on dehydration, 

\which have not hitherto been carried out in practice. 
For all but one of the proteins examined, the task 
is made still more difficult by the presence of more 
than one Svedberg unit in the cell. 

The resulting X-ray pattern in such cases 
depends both on the position of the molecules in 
the cell and on their internal structure. Fortunately 
the one exception, insulin, has only one molecule 
per cell. An X-ray study of dry insulin orystals has 
been made by D. Crowfoot* and the intensities 
of the reflecting planes determined. It is to be 
regretted that it was not possible to examine.the 
crystals wet because in the dry crystals no planes 
of spacing leas than 8A. are observed, and ocon- 
sequently no evidence exists aa to the fine structure 
of the molecule. The evidence on the coarse 
structure is, however, striking enough; it can 
most easily be seen from a study of the Patterson 
projections and Patterson-Harker sections which 
Miss Crowfoot has- computed for insulin. 

It should be explained that these projections do 
not represent the distribution of the density of 

matter in the cell, but merely the -pro- 

} duct of the densities at pointa separated by a 
constant vector. It is not surprising, therefore, 
that the interpretation of these diagrams has 
already given, rise to acute controversy. It seams 
natural to assume, though it is in fact an arbitrary 
simplification, that the peaks in the Patterson 
projection corregpond to distances between a small 
number pf high concentrations of scattering 
matter. Attempts have been made to reduce the 
analysis of the pattern to that of finding a pattern 
of points in space that will give maxima at the 
places observed. All these attempts have in fact 
failed, It is easy to find a large number of point 
patterns, which will. giva.the correct .basal plane 
projection, but none of these will at the same time 
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fit the sections. The claims to have done so™ are 
based on the arbitrary selection of a certain number 
of vectors, and'the agreement disappears if all the 
vectors are taken". The failure to find a point 
solution suggests that we are dealing with groups 
of size of the same order as their distance apart, 
and that the appearance of the enhancement of 
reflections at spacings 10 A. and 4-5 A. corresponds 
to an arrangement of side-chains or backbone 
spacings similar to those ocourrmg in the fibrous 


On the basis of present X-ray knowledge, it is 
clearly impossible to arrive at any detailed picture 
of protein structure. Indeed, up to now the chief 
value of the X-ray method has been to disprove 





Horse METHHAMOGLOBIN, 
PHOTOGRAPH, THA BRING COMING THROUGH OMNTBAL 
SPOT SHOWING (Abo) roma. 


b. AXIB, OSCILLATION 


“gach hypothetical structures as have been put 


forward. It is, however, possible to formulate in a 
broad way some of the posible modes of arrange- 
ment and to suggest working hypotheses as a 
guide to future work. 

_ The formal problems of structure of the protein 
molecule are : 

(a) What is the nature of the link between 
amino-acid residues ?- >» 

(b) Does the linkage run through the whole of 
the molecule or only through parta of it? In 
other words, is the protein one unit held together 
by primary valence forces, or is it made of sub- 
units held together in some differant way t 

(c) If such sub-units exist, what is the nature 
of the link between them { 

As to the first question, the difficulty of account- 
ing for the structure of spherical molecules out of 
a linear peptide chain.has led to.the idea of an 


alternate mode. of linkage in which each amino- 


acid residue can be linked.to four others and not 
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merely to two. While this hypothesis at first sight 
has a theoretical attractiveness, it still lacks any 
chemical support, and has been subjected to 
serious criticiam on chemical grounds?*. There 
are enough unknown factors in protein structure 
already without employing doubtful chemical 
assumptions. 

The question of the unitary nature of the 
protein molecule arises whether the inter-residue 
linkage is peptide or not. With a multiple link it 
is easy to construct models either of the cage or 
solid type, but as has already been pointed out, it 
is difficult to reconcile such continuous structures 
with the definite 10 A. discontinuities revealed by 
the X-ray analysis. With a peptide chain, how- 
ever, the unitary solution becomes more difficult. 


It is difficult to imagine any kind of fold or ooil - 


by which a single chain can occupy the observable 
space and at the same time not be so intricate 
that its formation b¥ any natural process would 
be enormously improbable. ‘There is, however, 
much evidence that at least the larger protein 
molecules are not unitary in structure. In the 
first place, some of them can be-split in solution 
down to particles of molecular weight of the order 
of 10,000, and this is probably not the lower limit, 
as smaller particles are difficult to isolate or 
measure. 

Two lines of X-ray evidence also point to sub- 
unite, the high symmetry of protein crystals and 
the 10 A. repetitions. The symmetry of protein 
crystals is much higher than would be expected 
statistically from compounds of such great com- 
plexity. This would seam tò indicate that each 
molecule is built of sub-units themselves unsym- 
metrical but arranged in a symmetrical way. The 
size of the sub-units must lie between that of the 
smallest protein observed, that is, one with a mole- 
cular weight 9,000, and that of a single amino- 
acid of:molecular weight averaging 120, that is, it 
must contain some sub-multiple of probably 72 
amino-acid residues. The uncertainty arises from 
the fact that it is not necessary for all the sub-unita 
to be the same, though some must be to account 
for the symmetry. The presence of trigonal sym- 
metry suggesta that the asymmetrical unit must 
be a third or lesa of this number, that is, it must 
contain 24, 12, or 8 amino-acid residues. 

The question of the structure of the sub-unit 
would seem to raise at first sight the same diffjoul- 
ties as the structure of the molecule itself. Actually, 


however, with the smaller number of residues the ` 


difficulties and the improbabilities of the coiling 
become much less, particularly if we postulate— 
which is. not unreasonable—that the sub-unite are 
closed peptide rings. Such rings would necessarily 
carl up owing to the mutual attraction of the posi- 
tive and negative charged amino and keto groups 
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in the chain, and models of such coiled chains can 
be constructed which preserve the distances between 
such groups that have been found in other oom- 
pounds. The difficulty is, however, that there is 
& very large number of such possible models, and 
as yet nothing to choogs between them. The 
method of folding in the chains in the sub-units 
may well be similar to that of the contracted form 
of the fibrous proteins mentioned above, and 
indeed a more detailed study of these may give us 
a clue to the whole arrangement. 

The postulation of sub-units, however, raises 
further questions in the molecular structure, for 
they must be bound together sufficiently tightly to 
hold the molecule together in aqueous and ionic 
solutions. For this purpose a limited number of 
bonds are available. Ionio bonds are plainly out 
of the question, as they would certainly hydrate. 
There remains the poasibility of amino-carboxy 
links between the ends of side-chains, but this is. 
somewhat liable to the same criticism. It seems 
more probable that the links are either or both of 
two kinds, S-S linkages and association of hydro- 
phobe groups. With the small number of sub-unita, 
the number of 8-8 linkages needed to hold the 
molecule together is for all proteins hitherto 
examined sufficiently provided for by the amount 
of sulphur present, and the extreme changes ‘in 
activity that proteins undergo when 8-8 bonds are 


‘broken indicate that they may have this funda- 


mental part to play. Whether this is so or not, 
however, the behaviour of the hydrophobe groups 
of the protein must be such as to hold it together. 
As Danielli!* and Langmuir" have pointed out, on 
the basis of surface-film work, the protein molecule 
in solution must have ita hydrophobe groups out 
of contact with water, that is, in contact with each 
other, whereas on the surface the molecule is 
broken up into a film of 10 A. thickness in which 
the hydrophobe groups are driven out of contact 
with the water. In this way a force of association 
is provided which is not so much that of on 
between hydrophobe groups, which is always weak, 
but that of repulsion of the groups out of the water 
medium. 

Langmuir has used this picture as a justification 
of the oyclol cage hypothesis, but it is strictly quite 
independent of it, and the model outlined above 
has the advantage of accounting very satiafactorily 
for the phenomenon of denaturation, particularly 
on a surface. Onoce the sub-units come to the 
surface, their rings are brought into a plane and 
different rings can interact according to the familiar 
ring-chain polymerization process, which will result 
in the formation of the fibres which Astbury has 
shown to exist in such films. This polymerization 
process takes measurable time as Danielli’s work 
has shown. 
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The picture thus presented is far from being a 
finished or even a satisfactory one. The crucial 
fact that requires elucidation is the precise mode of 
folding or coiling of the peptide chains, and for 
this we may have to wait-for some oonsiderablé 
time, until the technique of X-ray and other 
methods have been advanced much further than at 
present. The problem of the protein structure is 
now a definite and not unattainable goal, but for 
success it requires a degree of collaboration between 
research workers which has not yet been reached. 
Most of the work on proteins at present is unco- 
ordinated ; different workers examine different 
proteins by different techniques, whereas a 
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concentrated and planned attack would probably 
save much effort which is now wasted, and lead 
to an immediate clarifying of the problem. 


Phys., @, 373 (1938). 
Proc, Rey. Seo A, 178, 145 (1039). 
‘Fundamentals of Fibre Structure’, Pail. Trans., 


Proe. Roy. See, 4, 170, 64 (1030). 
1 Danieli, J. F, Prec. Rey. Sec., A, 178, T3 (1939). 
u Langmuir, I„ and Wrinch, D., Marurm, 148, 40 (1930) 


Dr. William Thomson, F.R.S., a Forgotten English Mineralogist, 
1761 - c.1806 


By Dr. R. 


yy THOMSON led two lives which 
è seem never to have been correlated, oer- 
tainly not in England. The first life culminated 
in his appointment as Dr. Lee’s leoturer in 
anatomy at Oxford and his election into the Royal 
Society on March 16, 1786. The signatories to 
his certificate of candidature were tho Hon. Charles 
Greville, Prof. R. Kirwan, John Hunter, S. F. 
Simmons, W. Pitcairn, Sir J. E. Smith, D. Pitoairn 
and Prof. T. Hornsby of Oxford. In 1790, he 
resigned all appointments, including the fellowship 
for which he had compounded on election. His 
second life was mostly spent in Naples during that 
Pregnant period when Nelson and the British 
fleet featured so largely in all histories of Kurope. 
There Thomson made a profounder study of 
volcanic phenomena than any Englishman, even 
"counting Sir William Hamilton, had ever made 
before him. 

That bibliographers have failed to connect the 
two lives is explained by Thomson’s early death, 
and by his adoption of the name Guglielmo, and 
the signature “G. Thomson” for the few short 
articles that he published in Italian. Indeed he 
appears to have abandoned the use of his native 
tongue altogether. He was often addressed as 
‘Dr. G. Thompson”, and his only known address 
was “chez M. Heigelin” at the Danish Consulate 
in Naples. 

My discovery of the identity of these two persons 
was due to the finding, in a contemporary collection 
of mineralas, many fine specimens marked ‘Dr. T.”, 
including a pet of Vesuvian lava moulded as a 


T. Gunther 


commemorative medal to Diodato Dolomieu, with 
the name “G. Tuomson Anaius 1805” impressed 
on the back. Prof. Lacroix confirmed this by 
finding in Paris a letter addressed by G. Thomson 
to Cuvier from Naples in 1801, in which he is 
described as “già Professore di Anatomia è 
Oxford”. With these clues the rest was simple. 

William Thomeon’s father was a well-known 
physician of the same name in practice in Waroes- 
ter. In 1776, at fifteen years of age, the son came 
up to Queen’s College, Oxford, but migrated to 
Christ Church in 1780 as a ‘Canoneer’ student. 
In 1781 he appears to have assisted Gough in 
connexion with the latter’s work on a new edition 
of Camden’s “Britannia”; and in Ovctober, “to 
complete his medical studies”, he went to Edin- 
burgh, but returned to Oxford to take his M.A. 
in 1788, B.Med. in 1785 and D.Med. in 1786. As 
Lee’s reader he gave two courses a year in the 
Anatomy School. 

Dr. Gibson, who has traced his career as physician 
to the Radoliffe Infirmary from June 12, 1788 
onwards, has found that one moming in the spring 
of 1790 two murderers were hanged. In the same 
afternoon “their bodies were conveyed in & cart 
to the Anatomy School at Christ Church where 
Dr. Thomson next day gave a public lecture on 
the two bodies, to which the neighbouring faculty 
as well as those of the place were invited, together 
with the gentlemen of the University, and many of 
the principal inhabitants. The bodies were also 
publicly exhibited the day following”. Some for- 
gotten event must have occurred, for in the 
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following autumn he resigned all his appointments | 
Christ Church paid him £240 for the anatomical 
preparations he had made for the School, and 
Oxford knew him no more. 

Thomson’s new scientific. life abroad probably 
began with a visit to Prof. Dolomieu in Paris. 
He spent the autumn and winter of 1791 in 
Tuscany, there making his first discovery of a new 
mineral, a beautiful pearl-like opal, on the old 


voloano of Santa Fiora; to which he gave the 


name of ‘fiorite’. In Siena he made the acquaint- 
ance of Prof. Soldani, who in after years doubtleas 
secured the publication of his last paper, on the 
Pallas meteorite, in the Atti of the Siena Academy. 
His engraving of ita orystalline structure shows 
an anticipation of WidmanstA&tten figures of 1808. 
While spending the winter in Florence he received 
closely related specimens from other localities ; 
and it was there that he found that by grinding 
certain quartz crystals with an emery wheel, he 
could demongtrate the existence of minute drops 
of naphtha enclosed in the orystals. Several 
mineral specimens in his collection were obtained 
from Tuscan localities. On reaching Naples he 
was certainly influenced by the great interest of 
the vicinity and began to observe and collect 
seriously. Scipio Breislack, the manager of the 
alum and sulphur works at the Solfatara, was 
doubtless ane of his early friends and guide to the 
extinct volcanoes of the Phlegraean Fields. 

On an excursion to Castellamare, Thomson noted 
the successive changes produced in the burning of 
limestone in a lime-kiln, and compared them with 
those in limestone blocks cast up by Vesuvius. 
In 1794 he visited the volcanic island of Ischia, 
where upon the Laoco rock he discovered siliceous 


deposita comparable to fiorite : and so, too, in the 
'Bolfatara. 


On Juné 12, 1794, on the anniversary of Thom- 
son’s appointment at the Oxford Infirmary, 
Vesuvius broke out in violent eruption. A few 
days later molten lava, bursting the ash walls of 
the voloano, flowed down to the sea, overwhelming 
with fire and rock the greater part of the town of 
Torre del Greco on ita way. It being tmpossible 
to approach the mountain by land, Thomson and 
Breislack witnessed the spectacle from a boat, in 
which, like the elder Pliny, they spent the night 
together but a few yards from the shore. Their 
observation that there was no great local disturb- 
ance of the water supported Breislack’s belief that 
the sea had no direct access to the volcano. 

By July 1795 the lava had oooled sufficiently 
for Thomson to visit the vent from which the lava 


had issued. The sand near by was covered with’ 


his siliceous stalactite. At a church at Torre del 
Greco against which the hot lava had come, he 
found crystals of pyroxene sublimed on the walls. 
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From pits where quarreymen were uncovering 
their buried city, he made a special collection, of 
objects that had been buried in the flowing lava, 
and mineralized by its heat and gaseous emana- 
tions. He was thus able to study in detail the 
chemical and physical changes in bronze, copper, 
silver, lead and iron in Nature’s own laboratory, 
all described in detail by Breislack from specimens 
im the Thomson collection. His long series of 
altered marbles and limestones provided by Monte 
Somma has been specially praised. The new name, 
‘sarcolite’, for a variety of analcime from Monte 
Somma was due to him. Other words of his ooin- 
age were ‘glastein’ and ‘glastenised’ for glass or 
obsidian that had undergone divitrification ; 
‘mére-pierre’ for the rock whence Java has oome. 
Thomson, trained both as a chemist and as a 
mineralogist, brought together the most scien- 
tifically collected series of minerals and rooks that , 
had perhaps ever been made in a volcanic region. 
Its importance was repeatedly mentioned by 
Breislack and by Faujas de St. Fond : indeed the 
chapters in Breialack’s book are entirely based 
upon Thomson’s ideas and classification. Alex- 
ander von Humboldt and von Buoh, who witnes 
the eruption of 1804, visited him in 1805 and were 
enthusiastio in their praise of his collection: Gay- 
Luseaco was also one of the party. By the time 
of Poulett Scrope’s visit to Naples, he appears’ 
to have been forgotten. - , 
Beyond a few’ contributions to the Giornale 
Letteraria di Napoli (not to be found in England), 
there is little else known of Thomson. He seems 
to have been añ accomplished artist, for he drew 
his own illustrations: one was engraved for 
Breislack’s book. In 1801 he was writing to 
Cuvier. About 1807 Faujas deplored his recent 
and premature death, and in the same year the 
whole, or a large part of his volcanio minerals 
reached Lady Hippisley, the wife of Sir John 
Hippisley, fellow of the Royal Society, and oh 
of the first managers of the Royal Institution, at 
her country home at Ston Easton near Bath; and 
as labelled by her on arrival, it is largely in its 
original state. It has led to this first sketch for 
a biography: the date and place of his death still 
remain unknown. 


BILIOGRAPAY 
Journal de Physique, 80, 407 (1791). 
“Breve notirio di A 
Taimaa A Nap iL DOL Oreil’s Annalen, 1, 108 (1798). 
“Breve exumons del 


No. 3625, APRIL 22, 1939 


NATURE 


Dundee Meeting of the British Association 


T= meeting of the British Association in 
Dundee, which will run from August 30 
until September 6, will be the third to be held in 
that city. The preliminary programme has just 
been issued. It is stated that for Dundee the 
present year is one of civic jubilee, for the town 
“attained the dignity of a city’ in 1889: this 
coincidence with the meeting of the Association 
will not be overlooked. In referring to the previous 
meetings, mention is made of that in 1012 as 
“the occasion of a splendid act of generosity by 
a citizen of Dundee, the late Sir James Caird, 
whose gift of £11,000 to the funds of the Association 
enabled it to commemorate his name in the Caird 
Fund” for research. 
` The requirements of the Association in the way 
of acoommodation for mestings and other functions 
will be more easily met this year than they were 
in 1912. The great hall which, bears Caird’s name 
has been built since that date: it will amply 
house the inaugural meeting on August 30, at 
which the president, Sir Albert Seward, will give 
his address on “The Western Isles through the 
Mista of Ages.” The same hall will be the soene 
of a civic reception in the evening of August 31, 
of a graduation at which the University of St. 
Andrews will confer honorary degrees, on Septem- 
ber 4, and of other items in the programme. The 
Reception Room and offices will be located in 
the Training College; the Victoria Art Galleries, 
which provided the Reception Room in 1912, will 
on the present occasion house a special exhibition 
of pictures, some from the city’s permanent 
collection, others on-loan from private collections 
in the district. The sections of the Association 
will be conveniently established, mostly in the 
University College, which immediately adjoms 
the 'Training College, and some in other buildings 
not far away. n 

The subjects of the præidential addresses in the 
sections, so far as they are announced, are as 
follows: Section A: Mr. R. 8. Whipple on 
“Instruments in Science and Industry” ; Section 
B: Prof. E. K. Rideal on “Film Reactions as a 
New Approach to Biology”; Section C: Prof. 
H. H. Read on “Metamorphism and Igneous 


Activity’; Section D: Prof. J. Ritchie on- 


“Perspectives in Evolution”; Section QG: Mr. 
H. E. Wimperis on “The Future of Flight” ; 
Section H: Prof. W. E. Le Gros Olark on “The 
Scope and Limitations of Physical Anthropology” ; 
Section I: Prof. D. Burns on “The Asseesment of 
Physical Fitness” ; Section J: Mr. R. J. Bartlett 
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on ‘Measurement in Psychology’; Section K: 
Prof. D. Thoday on ‘The Interpretation of Plant 
Structure’; Section L: Dr. A. P. M Fleming 
on “Education in Industry”; Section M: Sir 
Thomas Middleton on ‘Practice with Science. 
The Farmer’s Position and the Scientific Worker’s 
Programme”. 

Among other subjects announced for distuasion 
in the sections are: In Section A, television, 
problems of high-speed flight, the surface tempera- 
ture of stars and high-temperature problems. 
Sections A and B will join in a discussion on 
artificial radio elements. Section B will deal with 
light alloys and with intramolecular changes, and 
will join with Section I in discussing tissue 
respiration. Section C will deal, as usual at an 
opening meeting, with local geology, and in this 
connexion it may be mentioned that a sectional 
excursion will be held after the meeting during 
September 7-11, covering Edinburgh and a district 
from the coast to the north-east, to the hills to 
the south-west of that city. Section O will deal’ 
also with the raised beaches of Forth and Tay, 
and with the Old Red Sandstone - Carboniferous 
boundary. Section D will discuss the natural 
history of salmon and trout, and there will be an 
exhibition of biological films. Another subject 
to be dealt with by this section is problems of 
freshwater biology. Section E will discuss the 
national atlas which is at present under the con- 
sideration of a committee of the Section. Speakers 
from other sections concerned will take part in 
the discussion. Section F will deal with various 
Scottish economic problems. The programme of 
Section G includes problems of _ transatlantic 
aviation and air conditioning. Section H will 
return to the subject of the teaching of anthropo- 
logy and will join with Section I in the discussion 
of nutrition and physique. In Section I this last 
topio will be associated with that of the assessment 
of physical fitness, and the Section will also deal 
with the problem of pain. This Section will hold 
a day’s session at St. Andrews. Section L announces 
discussions on education as a preparation for 
industry, on educational research in Sootland, 
and on the Spens Report. Section M will review 
fhe subjects of grass conservation and seed 
potato growing. 

Two special seasions under the auspices of the 
appropriate sections jointly, and a local committee, 
will deal with scientific aspects of the cultivation 
and treatment of jute and with problems associated 
with the jute industry. 
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The Conference of Delegates of Corresponding 
Societies will be presided over by Prof. H. L. 
Hawkins, who. vill give- an: addrea- an "Todal 
Scientific Societies and the Community’’. 

The new Division for the Hosial and International 
Relations of Science, established last year at the 
Cambridge meeting, announces an afternoon 
session for papers and discussion on the oo-ordina- 
tion of scientific research, and on population, and 
it is understood that the possibility of a discussion 
on international co-operation in science is also 
under consideration. An evening meeting on 
Sunday, September 8, will hear an address from 
Sir Richard Gregory, chairman of the Division, 
on science and social ethics, and on Wednesday 
morning, September 6, a session of the Division 
will be devoted to a discussion on nutrition, 
which will form a complement to sectional 
discussions in this fleld already mentioned. 

A new feature of British Association meetings 
will be the delivery: by Dr. Isaiah Bowman, 
president of Johns Hopkins University, of the 
first of the lectures to be given under the arrange- 
ment concluded last year with the American 
Association for.the Advancement of Science, by 
which, in alternate years, a speaker from America 
is to be invited’ by the British Association, and one 
from Great Britain by the Amerioan Association. 
Dr. Bowman has chosen as his subject “Science 
and Social Pioneering”. 
lectures will be given not only in Dundee, but 
also in neighbouring towns. In this connexion 
it is of interest to recall that it was at the Dundee 
meeting in 1867 that the first lecture to the 
‘operative classes’ was given, an annual series 
out of which the present public lectures developed : 
moreover, it was at the Dundee meeting in 1912 
that for the first time, in response to public demand, 
more than one such lecture was given, a practice 
which has become common since that time. 

The customary fall list of excursions is announced 
—those on Saturday will elude Blair Atholl, 
Dunfermline, St. Andrews, Braemar and other 
places, and there will be many visita to works and 
places and institutions of special interest to 
individual sections. Garden parties and a dance 
are announced, and the Dundee Horticultural 
Society will hold its flower show during the period 
of the meeting ; the president of the Association 
will perform the opening ceremony. 

The paragraph on accommodation for visitors 
begins with the frank statement that hotel 
accommodation in Dundee is rather limited, but 
a local committee is actively at work on the whole 
question of meeting visiting members’ require- 
ments, and there-need be no fear of any difficulty 
if members will make known their wishes in 
accordance with the directions in the programme. 


ve 
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The programme includes a list of all hotels and 
boarding-houses in Dundee and neighbouring 
places, and a list of lodging houses is m preparation. 
There will be a limited amount of acoommodation 
in the‘ hostels attached to University College, and 
the Medical School, and it should be specially 
observed that students’ residence halls of the 
University of St. Andrews will be open to receive 
visitors ; it is hoped that a service of special 
trains will be worked for the convenience of 
members staying in that town. 

The announcements concerning publications 
include a reference to an important change 
decided upon at the Cambridge meeting. As from 
October 1939, the Reports of the Association will 
be published quarterly under the title of “The 
Advancement of Science” and fhe annual volume 
hitherto issued will be discontinued. So also will 
the collection of presidential addressees which have 
been issued at the time of the meeting under the 
title of “The Advancement of Science’, which title 
will now be transferred to the new quarterly. It 
is stated, however, that individual addresses will 
be on sale separately during the meeting. 

The imi programme is accompanied by 
an appeal from the general treasurer for an 
extension of membership of the Association. It 


“is common knowledge that any person can, and 


very many do, take up membership only for the. 
year of a particular meeting at which it is intended 
to be present: in particular, special efforts are 
always made to ensure that all interested reaidenta 
in the locality of the annual meeting are given the 
opportunity to do this. But it is rather startling 
to learn from the present appeal that “of those 
who attend the annual meetings (apart from life 
members) only a small proportion—about one- 
quarter—are regular annual subscribers”. The 
Association deserves a wider- basis of permanent 
support than that, by a largely increased number 
whether of regular annual subscribers or of a 
members. It is pointed out in the. appeal 
“during the past few years the British Associati 

has not hesitated to extend in fresh directions ita 
activities for the advancement of science”. Examples 
‘are given. In a reference to the new Division for 
the Social and International Relations of Science, 
established last year, it is stated that “the fields 
of activity already opened to view indicate that 
with more ample resources the Association will be 
able to undertake, through the Division, new 
work of national and international importance”. 
Reference is made to the recent scientific 
delegation to India, an example likely to be 
followed elsewhere; to the arrangement for 
exchange of lecturers between the British and 
American Associations, made last year, and to 
various other opportunities which the Association 
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now possesses, within the framework of its oon- 
stitution, to advance science, provided only that 
increased financial support is forthooming. “These 
wide potentialities”, the appeal states, “have all 
emerged in recent years; but there must always 
be borne in mind the field of scientific research 
and inquiry in which the Association has honour- 
ably laboured almost since its foundation. The 
ability to make grants for research is of the 
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essence of its being, and to maintain and strengthen 
this activity is one of the first tasks of every 
successive General Treasurer.” 

The appeal deserves success, and it is to be 
hoped that it will achieve it. Ita profeased object, 
as has been said, is the extension of membership ; 
but well-disposed parsons will not overlook the 

of eug hadis the financial founda- 
tions of the Association by other means. 


Obituary Notices 


Prof. C. M. Jessop 

Cys MINSHALL JESSOP, who died on 

March 9, was born on June 18, 1861. His father 
was vice-principal of Oheshunt Theological College, 
and it may be to this that he owed his strong religious 
‘views. Jessop was educated at King’s College School, 

on, and Clare College, Cambridge. He was brack- 
eted seventh wrangler in the mathematical tripos of 
1885 along with James Harkness and Henry Stroud. 
Harkness was afterwards the joint author of Harkness 
and Morley’s “Theory of Functions”, and Stroud 
became, later, as profesor of physica, Jessop’s 
colleague in the Newcastle Division of the University 
of Durham. In the same year (1885) Jessop was 

a fellow of Clare. 

After holding various teaching posta m schools, 
easop was in 1898 appointed lecturer in mathematics 
at the Durham College of Science, Newcastle-upon- 
Tyne, now King’s Oollege ; in 1903 he was advanced 
‘to be professor of mathematics in the same College, 
a post which he held until his retirement in 1928. 

Jessop’s main mathematical interes) was in 
` geometry, and he frequently deplored the diversion 
of interest in Greet Britain from geometry to other 
branches of mathematios. His contribution to the 
‘subject was his two books. The first, published in 
1903, was a ‘“Treatise on the Line Complex”. Apart 
from J. H. Grace's account of the subject in the tenth 
edition of the ‘Encyclopedia Britannica’, this was 
the first fall treatment in English. It gave a com- 
plete discussion of the development of the subject 
at that time. 

The second book was on “Quartic Surfaces with 
Singular Points”, which appeared in 1912. This was 
welcomed as a. valuable introduction to some of the 
latest results obtained by geometricians and at once 
took its place among the standard English treatises. 

Jessop also published several smaller books, of 
which the most popular was the ‘“Filementary 
Treatise on Trigonometry” which appeared in 1893, 
a joint work with E. W. Hobson. 

Jessop had a fine appreciation of good mathematical 
style. He valued the subject for its own sake and 
was somewhat contemptuous of mathematics as a 
handmaid to the sciences. He was an inspiring 
teacher, especially to advanced students, and many 
hundreds owe their interest in mathematics to his 
‘able presentation. 


Dr. Alexander Hetherwick, C.B.E. 


Wa regret to record the death of the Rev. Alexander 
Hetherwick, for many years prominent as a mis- 
sionary in Central Africa, which took place in Aberdeen 
on April 8 in his seventy-ninth year. 

Alexander Hetherwick was born on April 12, 1860, 
and graduated from the University of Aberdeen with 
high honours in classics, mathematica, and theology, 
winning the Arnot Prize for experimental physics, 
and being Simpson mathematical prixeman. 

th epi anes a cee ie hora tae wot: 
teered for work with the mission of the Church of 
Scotland in Central Africa under Dr. Olement Scott 
at Blantyre. Five years later, in 1888, he succeeded 
Scott as head of the mission, a position he retained 
until his retirement in 1928. On his arrival in Oentral 
Africa the country, which afterwards became Nyasa- 
the warlike Angoni, an intrusive immigrant offshoot 
of the Zulu stock; but his influence soon made 
itaelf felt. On his retirement he was Moderator of 
the Synod of Central Africa, m which the Presby- 
teries of Blantyre and Livingstonia, with those of 
the Dutch Mission, comprised some 40,000 members 
drawn from these pagan tribes. 

It was not, however, for its Obristianixing influence 
in the narrower sense that Hetherwick’s work 
was remarkable. Under his guidance the Scottish 
Mission was conspicuous for its endeavour in in- 
structing the native in handiwork and agriculture, 
and for ita work among them in medicine and 
hygiene. Dr. Hetherwick himself was the foremost 
authority on the languages of the country. He 
translated the New Testament into the language of 
the Yao and was chairman of the board for the 
translation of the Bible into Nyanja. He wrote 
handbooks of the principal languages, and on his 
return to Scotland took up the revision of Scott's 
great dictionary of Nyanja. His knowledge of native 
customs and institutions was no less profound than 
his knowledge of their languages; and he was in 
those early days one of the principal sources of 
knowledge of the subject, on which he was a oon- 
tzibutor to the Journal of the Royal Anthropological 
Institute. Dr. Hetherwick was twice a member of 
the Legislative Oouncil, and received the thanks of 
the Colonial Office and the O.B.E. for his services to 
native welfare. 
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News and Views 


International Relations 

Ix a speech ‘on April 14 to the board of the Pan- 
American Union, President Roosevelt emphasized the 
fact that the people of the Americas can no longer con- 
sider the Atlantic as a barrier shutting them off from 
affairs in Europe. The rapidity and efficiency of 
modern communications make the world, Kast and 
West, a vast unity, no part of which can be dis- 
organized without dire resulta for the whole. Mr. 
Roosevelt followed up this addrees with a memage, 
which will surely go down in history as one of the 
most remarkable and far-reaching documents of our 
time, addressed to the heads of the German and 
Italian Governments. After referring to recent 
eventa in Europe, Africa and the Far East, and to 
the anxiety and tension plainly evident throughout 
the world, Mr. Roosevelt continued, ‘Nothing has 
persuaded the peoples of the earth that any governing 
Power has any right or need to inflict the consequences 
of war on ita own or any other people save in the 
cause of self-evident home defence. . . . It is still 
clear to me that international problems can be solved 
at the council table. It is therefore no answer to the 
plea for peaceful discussion for one side to plead 
‘that unless they receive assurances beforehand that 
the verdict will be theirs, they will not lay aside their 


” 


arms . 


AS a necessary preliminary to such discussions, 
Mr. Roosevelt asks for an assurance that no attack 


by the armed forces of Germany or Italy shall be 
made on any of thirty-one independent States, large 
and small, in Europe, northern Africa and the Near 
East for a period of ten or, better, twenty-five years. 
Such assurances, if given, would be transmitted to 
the Governments concerned, which m turn would be 
asked to give similar assurances to Germany and 
Italy. In the more peaceful atmosphere thus created, 
discussions should be immediately begun, m which 
the United States would take part, to enable the 
peoples of the world to “obtain progressive relief 
from the crushing burden of armament’, and to 
open up international trade so that “every nation of 
the world may be enabled to buy and sell on equal 
terms in tbe world’s market as well as to possess 
assurances of obtaining the materials and products 
of peaceful economic life’. World problems are 
complex, and ‘“‘study and discussion of these must 
be held in an atmosphere of peace. Such an atmo- 
sphere of peace cannot exist if negotiations are over- 
shadowed by the threat of force or by the fear of 
war.” Mr. Roosevelt's eloquent appeal for calm and 
dispassionate study of the intricate affairs of this 
troubled world needs no commendation from us; it 
is an appeal for the use of scientific method in the 
approach to the problems of international relations 
which all men of science would wish to see imple- 
mented now and for all time. 


Dr. Haakon Shetelig 


Tan award of the much prized gold medal of the 
Society of Antiquaries of London to Dr. Haakon 
Shetelig, keeper of the Bergen Museum and honorary 
fellow of the Society, is a fitting recognition of the 
work of Norway’s most distinguished archsologist, 
whoeé researches on the Viking Age have contributed 
much to the understanding of an important phase in 
the racial and cultural history of Britain before the 
Norman conquest. Dr. Shetelig was born in 1877, 
became keeper of the Bergen Museum in 1901, and 
in 1914 was appointed professor of archmology. He 
was already well known to his English colleagues 
when his studies of the famous Viking ship of Oseberg 
were: published. 80 long ago as 1906 he attended 
the York meeting of the British Association as 4 
“distinguished foreign guest’; and he now has in 
the press a corpus, fully illustrated, of British Viking 
antiquities. Although Dr. Shetelig is best known for 
his work on the Vikmg period, it has by no means 
monopolized his studies. His work on Norway’s 
prehistoric past is no leas remarkable for ita compre- 
hensive breadth of view than for its lucidity of 
algeria The presentation of the gold medal to 

Dr. Shetelig will be made at the anniversary 
af the Society of Antiquaries to be held at Burling 
House on April 27. 


Cave Culture of Palzolithic Age 


A COLLECTION of objecte of the smaller kind, 
mostly belonging to the class known to the French 
archweoclogist as art mobilier, which illustrates the 
culture of the cave-dwellers of the Upper Palsolithic 
Age, has been put on view for a short period in the 
prehistoric saloon of the British Museum (Blooms- 
bury). These objecta, which are drawn from tho 
collections in the Museum, are derived from the caves 
of the departments of the Dordogne and Tarnet- 
Garonne of southern France. The phases of culture 
they specially illustrate are the Aurignacian and the 
Magdalenian. Among the specimens shown are the 
well-known design of two reindeer following one 
another on mammoth ivory, and a number of those 
heads of horses which are excellent examples of the 
skill of the palsolithic artist in seixing the salient 
features of animal life. This characteristic is especially 
to be noted in the eight specimens shown of the finely 
engraved animal figures on pebbles. The familiar 
but much prized and rare female statuettes in ivory 
of Aurignacian age, falling into the two olasses of 
gross and slender, are not represented in the original, 
but by casta. An exhibit previously unrecorded 
is a tally rod of bone of the Aurignacian period. 
Examples are shown of the various types of harpoons, 
many of which are of extreme delicacy, and of the 
bone perforated needles, these being accompanied by 
the flint implementa with which they were made. 
Among the exhibits of characteristic, or outstanding 
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examples of flint implements from the caves, is & 
remarkable example of delicate workmanship in the 


form of a leaf-shaped Solutrean point, measuring 
about nine inches long. 


Excavations on Pre-Roman Sites in Britain 

Duxnina the past five years, land development at 
Ewell in Surrey has brought to light extensive 
evidence not only of Roman occupation, but also of 
a succession of pre-Roman settlements of considerable 
importance, some indeed dating so far back as the 
Mesolithic Age. A further find recently reported (The 
Times, April 14) lies west of the Epsom road, some 
two hundred yards west of the recently proved line 
of the Roman Stane Street. The discovery is due to 
Mr. A. W. G. Lowther. It includes relics of the 
Mesolithic Age, the Early Iron Age, dating at about 
B.0. and of the Claudian and Hadrianio periods. 
site is near that at Thayles Hill, on which Roman 
Saxon remains were found a few years ago. The 

ion to settlers here, it has been pointed out, 
was the dry belt of Thanet sand, which runs through 
Ewel, and the plentiful supply of water available 
from the famous springs. Mr. Lowther has dug out 
at about two feet depth a Roman road, m part 
well preserved, of the standard width of twenty-one 
feet. At, is constructed of chalk blocks overlying the 
ela a surface layer of flinte, in which was 
Hadrianic and later pottery. A much-worn coin of 
„Domitian was found in an underlying well. Below the 
road were first century Roman pottery and a domestic 
oven, two pre-Roman ditches, pre-Roman iron slag and 
part of an iron ingot and much pottery dating back to 
500 B.0., as well as a big light brown pottery water- 
container of the late Early Iron Age. Some twenty 
yards to the west of the road were the remains of a 
Romano-British hut, with Roman debris. A detailed 
account of the find is to be communicated to the 
Society of Antiquaries of London by Mr. Lowther in 
due course. 


A SITE from which it may be anticipated that pre- 
Roman material of no little interest will be obtained 
is that at Silchester, on which stands, or rather stood, 
the Roman city of Calleva Atrebatum. Systematic 
excavations are to be carried out there under the 
direction of the Office of Works and the Archmo- 
logical Institute. The Roman city was under excava- 
tion for a number of seasons around the beginning 
of this century by a Committee of the Society of 
Antiquaries of London under the direction of Mr. 
(afterwards Sir) W. H. 8t. John Hope, the assistant 
secretary of the Society. Much important material 
was then obtained from the site, which is now in the 
Reading Museum, and valuable detailed reports of 
the resulta of the excavation were issued. Attention 
was directed, however, exclusively to the remains of 
Roman date; but it is obvious that a position of 
geographical. importance to attract the Romans 
must have invited prior settlement. In fact, it is 
believed that this is the site of a large early British 
settlement known as Caer Segont, and that this was 
surrounded by the mound and ditch, similar to that 
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at Avebury, which encloses a much larger area than 
the Roman walls, presumably erected at a later date. 
Trial excavations in the area between the mound and 
the walls were carried out last year by Dr. Mollie 
Cotton and a party of volunteers; but operations 
are to be resumed on a more extensive scale this year, 
the excavators being drawn from Reading and other 
universities. 


The Science Museum: New Optical -Instruments” 

Tus Science Museum has recently received from 
Mr. Thomas H. Court a gift of a large number of early 
optical, mathematical and astronomical instrumenta, 
some of which are now displayed in a single group in 
the Optics Gallery. Mr. Court, who celebrated his 
seventieth birthday last year, has spent most of his 
life collecting early scientific instruments, and he is 
a foremost authority on the subject. For the last 
thirty years he has been presenting his best acquisi- 
tions to the nation, so that his gifts to the Science 
Museum now total more than nine hundred. The 
seventy objects which comprise Mr. Court’s most 
recent benefaction include an Italian recipiangle of 
about 1600. This is an instrument used for measuring 
angles in surveying, and it is also marked with lines 
and scales which oan be used for making calculations. 
There is an optometer invented by Thomas Young 
for testing eyesight and prescribing spectacles, there 
are early telescopes with vellum tubes, silver drawing 
instruments, & diagonal glase by means of which the 
visitor to the theatre or opera could observe his 
fellow spectators while appearing to be looking 
through his glass at the stage, and there are several 
fine astronomical reflecting telescopes by such noted 
eighteenth century opticians as James Short, John 
Bird and O. 8. Passemant. Among the microscopes 
presented are several rare Instruments of the seven- 
tenth, eighteenth and early nineteenth centuries, 
notably a beautiful compound microscope of the 
Divimi-Campani form with silver mounts, a number 
of very fine Culpeper-type microscopes and some of 
the earliest achromatic microscopes by English and 
Continental makers. 


Gas Fuel for the Internal Combustion Engine 
Tua internal combustion engine began with gas 
as fuel, but the use of concentrated Hquid fuel has 
determined its vast development in all flelds of trans- 
port. Circumstances, too familiar to mention, have 
in recent years caused a renewed attention to the 
possibilities of reverting, in part at least, to the use 
of gaseous fuel from coal and even coal itself. In 
Continental countries this has been encouraged by 
fiscal and other forms of State aid. On March 27-28, 
the Institution of Mechanical Engineers held a con- 
ference at Swansea, when the position of the subject 
was reviewed. It was reported that in 1038 a producer- 
fed passenger bus had maintained for one year a 
regular service from Inverness covering 82,000 miles. 
Its fuel cost was £90—as against £253 for petrol and | 
£186 for oil. There was a charge for cleaning and 
attention of £80. In all producer-fed vehicles ane 
must reckon on @ 30 per cent loss of power owing 
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to extra weight and oost due to the producer. On 
the Continent there are many gas-engined small 
veasela fed by producer gas. The position attained 
by engines fed by compressed gas was reviewed and 
it was considered that engines using injected fuel with 
high campreasion ratios will give performances equal 
to those of compression ignition engines operated 
with fuel oil. Progress with road vehicles has been 
determined by the use of thin walled containers of 
alloy steel capable of working at 8,500 Ib. proesure. 
Dr. H. Wahl gave an optimistic acoount of the 


position and future of an engme running on coal 
dust. 


National Smoke Abatement Society 


Fon many years the National Smoke Abatement 
Society, from headquarters in Manchester, pursued 
ita modest efforts to secure a purer air and for the 
last ten years it has issued a quarterly journal. Since 
ita removal to London, its efforts have been accom- 
panied by greater progress. ven Whitehall has 
almost gone over to smokeless fuel and the L.C.O. 
has become more active. The extensive rebuilding in 
progress all over Great Britain is providing an unusual 
opportunity to diminish atmospheric pollution. Even 
the coal industry, long indifferent to the manner in 
which ite’ wares were consumed, is showing an 
increased desire to avoid the reproach of causing 
smoke. The Society has taken a further step by 
issuing ite journal in a new form, larger, more 
ambitious and under the more attractive name of 
Smokeless Air. This will be issued quarterly at ls. 
and for 2s. 6d. post free per annum. The first number 
of the new series is bright and well produced, con- 
taining news of the movément and interesting articles 
on the subject of atmospheric pollution. At ita price 
it ougbt to receive a much wider circulation. 


Telephone and Telegraph Statistica of the World 


Ix Hlectrical Communications of October 1938, 
statistics of the telephone and telegraph services of 
the world are given. The telephone development of 
the world by countries is first discussed, the figures 
taken being for January 1937. North America 
possesses nearly 54 per cent of the total number of 
telephones in the world, the United States alone 
possessing nearly 50 per cent, and having 14-4 per 
cent per 100 of the population. South America 
possesses 2 per cant of the total and nearly 1 per 
cent per 100 of the population. The whole of Europe 
posseases 86°5 per cent of the total world number 
and has an average of 2-4 per 100 of the population. 
Great Britain and Northern Ireland, France, Germany, 
Italy and Russia have 7-5, 4:0, 9-25, 1-5 and 2-6 per 
cent of the total world telephones and 5-9, 3-5, 5-1, 
1'3 and 0'6 per 100 of the population. Asia pos- 
seeses nearly, 4-6 per cent of the world’s total, of 
which about three quarters belong to Japan. Africa 
possesses about 0-9 per cent of the world’s total, of 
which more than half belong to the Union of South 
Africa. Oceania possesses nearly 2:8 per cent, 
Australa having 1'5 per cent. The number of tele- 
phones per 100 of the population is also given for 
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large cities. Washington and San Francisco head the 
list each with 37. Stockholm comes next with 35. 
Thep New York with 22, London with 168, Paris 
with 15, Berlin with 18, Rome with 8, Tokyo with 
3:9, Moscow with 3-5 and Shanghai with 3:4. In 
Canada, Montreal with more than a million inhabi- 
tants has 16 telephones per 100 of the population, 
and Toronto with more than three quarters of a 
million inhabitants has more than 25 telephones per 
hundred. In 1936, the total number of ‘wire’ oom- 
munications, that is, of telephone conversations and 
telegrams per capita in Canada was 222, of which only 
1 was a telogram. In the United States ib was 211, 1 
being a telegram, and in Great Britam and Northern 
Ireland it was 44, the number of telegrams sent per 
capita being & little greater than 1, 


Meteorology in India 
THE report on the Administration of the Meteord- 
logical Department of the Government of India in 
1937-88 shows that certain undertakings that had 
been under consideration for a number of years were 
carried out. Of these the moet important is con- 
sidered to be the daily preparation of an afternoon 
synoptic weather chart at the Meteorological Offico 
at Poona, which was begun on April 1, 1937. This 
has enabled that office to issue forecasts twice a day 
mstead of only once. This afternoon synoptic” chart 
is printed in the Indian Daily Weather Report, and 
ee greatly to the value of that report. Another 
portant development was introduced on August 1) 
1987, when the short-wave aeronautical wireless 
stations at Karachi and Calcutta began to issue 
regional broadcasts of synoptic data twice daily. 
The new Burma Meteorological Department followed 
this lead by beginning the broadcasting of data for 
stations in Burma from October 1, 1937. With the 
commencement by the Posts and Telegraphs Depart- 
ment of the construction of a short-wave wireless 
stetion at Poona, the time is approaching for the 
issue from headquarters of collective and regional 
synoptic issues. Further plans were made in aoccord- 
ance with recommendations made at a meteorological 
conference held in Delhi in December 1986. They 
included the reopening of a forecasting office at Delhi 
and the transfer of the Upper Air Office from Agra 
to Delhi. These plans were approved in principle 
by the Government of India, but sanction for putting 
them into effect had to be postponed owing to the un- 
favourable financial situation. Another new develop- 
ment was the introduction at the request of the Royal 
Indian Navy of an arrangement for broadcasting 
synoptic data and weather bulletins for the whole 
of the Indian waters from the Navy Wireless Station 
at Bombay, for the benefit of shippmg. The new 
broadcasta are additional to those issued from the 
civil wireleas stations at Bombay and Oaloutta, 


Osiris 

VoL. 4, part 2 of Osiris, edited by Dr. Q. Sarton, 
published in 1988, is a monograph on “Science, 
Technology and Society in Seventeenth Century 
England”, by Robert K. Merton, and ita content is 
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defined by the author as “an empirical examination 
of the genesis and development of same of the cultural 
values which underly the pursuit of 
science”. The “Dictionary of National Biography” 
has been selected as the source of information of an 
occupational census and the data subjected to a 
tabulation process. On the basis of this information a 
further survey of discoveries based on Darmstacdter’s 
“Handbuch sur Geschichte der Naturwissenschaften 
und Technik’’ was compiled. This indicated the par- 
ticular interests which arose in different times in the 
period studied. The influence of religious movements 
euch as Puritanism is considered. The influence of 
external factors is carefully examined. The whole 
study is very interesting and suggestive in many 
flelds but suffers from the lack of a detailed table of 
contents, so that the intention of the work is not 
easy to grasp, and the author’s conclusions are not 
easy to find in the masa of detail. Vol. 5 of Osiris, 
which now rejoices in a Latin title as Commentatvones 
de scientiarum ef eruditionis historia rationeque 
\ Seluman quiniuan Tulio Buska oblake is dated 1998, 
‘and is edited by Dr. Sarton assisted by Dr. Pogo. It 
contains some interesting and valuable pepers on 
scientific incunabula (to which a recent volume of 
Osiris was devoted), on Arabio algebra (incidentally, 
the history of mathematics has occupied s prominent 
place in the journal so far), on Kopp, the historian of 
istry, on astronomy, on Michael Scot (a subject 
ch has now been about worked to death), on 
tn the Bible, and on other subjects. There is 

a biographical and bibliographical notice of Ruske and 
a portrait. These two volumes of Osiris maintain the 
. high standard of scholarship of the publication, and 
are indispensable to students of the history of science. 


Royal Cornwall Polytechnic Society 

-Ix ita several ways the Royal Cornwall Polytechnic 
Society continues to stimulate interest in the traditions 
and arohæology of the county as well as in science. 
Lectures are given, prizes for essays awarded, excur- 
sions are made-and much is done for meteorology 
by the maintenance of the Falmouth Observatory 
and the support of the Cornwall Rainfall Association. 
All these matters are referred to in the one hundred 
and fifth annual report, recently issued, which is 
accompanied by some of the original contributions 
to the Society. Tho Society was founded when the 
Cornish metalliferous mines were in full swing, and 
in a paper entitled “The Ancient Mining Districts of 
Cornwall” Mr. F. J. Stephens gives a review of the 
soore or more of mines which existed within two 
miles of the coastime, in the parishes of Mlogan, 
Bt. Agnes and Perranzabuloe. Another contribution, 
but in lighter vein, is an account of the opening of 
the railway to Falmouth in 1868, from which it was 
hoped the district would gain much by the re-opening 
of the of Falmouth as a terminus for steamship 
lines, while in yet another Mr. E. Ohirgwin treats of 
the dialect of Cornwall. As in other parts of Great 
Britain, the dialect “is speeding from the presence 
of compulsory instruction, the cinema, the motor 
coach, the daily paper and the thousands of visitors” 
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who flock to the district. As usual, Mr. W. T. Hooper 
gives a series of valuable ‘meteorological notes, in 
which he shows that those discontented because 

sunshine is not to be enjoyed at Falmouth, 
have little about which to complain. 


Japan Institute for Science of Labour 


Tus annual report of the director of the Japan 
Institute for Sciance of Labour for 1987 gives a brief 
account of the history of the Institute as well as of 
ita divisions and functions (Tokyo: Japan Institute 
for Science of Labour, 1938. 70 sen). A programme 
of proposed investigations, including studies on 
nutrition and the prevention of industrial accidents 
and occupational disease, is also outlined which 
indicates how sadly warped the whole outlook of 
Japan has become under the demands of her policy 
of war and aggreasion. Brief note are included on 
investigations completed in 1936-37, among which 
may be mentioned a study of dust in mail-cars and 
a survey of the labour conditions of railway postal 
workers. The first part of an investigation on gaseous 
metabolism in heavy muscular work has been com- 
pleted, covering gaseous exchange in static effort, and 
a third report on occupational diseases of printers, 
especially lead poisoning, deals with the density of 
dust in the air and the window space in the printing 
shop. A statistical analyms has been made of the 
causes of death in different occupations, and other 
studies have included acute nicotine poisoning among 
land workers and water supply in an agricultural 
village. 


The Lity Year-book 

Tus Royal Horticultural Socisty’s Lily Year-book 
for 1988 (London: the Society’s Office, Vincent 
Square, 8.W.1. Pp. 1814+35 plates. ðs. paper; 
6s. cloth. 1988) contains an account by Messrs. 
A. B. Stout and W. M. Porterfield, of ‘Seed Patterns 
and Incompetibilities in Lisem candidum”. It is 
shown that imoompatibilities may occur among 
sister plants of the same species. Such disabilities 
are physiological in nature, and are not to be oon- 
fused, with failures in hybridixing fertilizations. An 
ingenious method of estimating moompatibility by 
the examination of seeds has been used. The results 
are considered in relation to the practical promotion 
of fertility by late fertilization, when suitable stig- 
matic secretion is developed, and by artificial trest- 
ments of the stigma. The Year-book contains 
numerous papers about the horticultural treatment 
of lilies; Dr. Fred Stoker bas a useful article upon 
the geographical origin and olassification of the 
Carniolicum group of lilies; Mr. A. D. Cotton oon- 
tributes a short biography of Pére Armand David 
(1826-1900), the celebrated naturalist and explorer ; 
and Mr. E. O. Clement describes various practices 
for the germination of lity seed in Ontario. The year’s 
work upon lilies revealed by the volume indicates a 
lack of contributions of a fundamentally scientific 
nature. Reports of discussions at meetings of the 
Society's Lily Group, published in the present Yeer- 
book (pp. 42-79), and similar accounts in earlier 
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years, show that those whose interest im lilies is 
‘practioal and aesthetic, need, and desire, the 
specialized help of the geneticist, the physiologist 
and the pathologist. 


Scientia Genetica 

Wrrn the object of stimulating the development 
of genetics in the Latin countries, a new journal, 
Scientia Genetica, is being launched under the 
direction of Prof. Carlo Jucci of the University of 
Pavia and with his colleague Prof. Adriano Buzzati- 
Traverso as its editor-in-chief. Though it is primarily 
intended to provide an appropriate medium for 
publication for gensticista in these particular countries; 
original papers from elsewhere will be weloomed so 
long as they are written in Italian, French, Spanish 
or Portuguese, and possess a strictly genetical interest. 
There is to be a special section for abstracts, reviews 
of recent books and for summaries of original papers 
dealing with animal and plant breeding (such papers 
will not be published in fall). At the end of each 
year there will be given a pomplete bibliography of 
papers of genetical interest that have appeared in 
the scientific literature of the Latin countries, and 
from time to time there will be presented a critical 
review of some selected field. Ganeticiste will weloome 
this addition to the literature of their science. It 
undoubtedly supplies & need, and it may be expected 
to play a notable part in the inevitable advancement 
of genetics not only in the Latin countries but also 
in the world as a whole. 


Beneficial Insects 

Ix 1922 the Ministry of Agriculture and Fisheries 
issued a small publication on “Beneficial Insecta”. 
It contained little-known information, written m a 
‘non-technical style, on those insects that are beneficial 
to the farmer, fruit-grower and gardener. During the 
aixteen years which have elapsed, this bulletin has 
passed through three editions and has been reprinted 
on five occasions. Knowledge of insects of this kind 
has greatly increased in the interval and the practical 
measures that can be taken to increase their useful- 
ness have been extensively investigated. This new 
bulletin (No. 20; 1939) has been entirely re-written 
by Dr. W. R. Thompson and forms a useful non- 
technical introduction to the subject. It is obtamable 
from His Majesty's Stationery Office, or through any 
bookseller, price 9d. net. 


Advanced Study at the University of Cambridge 
Tua University of Cambridge has recently pub- 
lished abstracts of ninety-one dissertations approved 
during the academic year 1937-88 for the Ph.D. 
(75), M.8o. (11) and M.Litt (5) degrees. The abstractas 
are fall enough (averaging about a page and a half) 
to give a fair ides of the substance of the dissertations. 
They may be roughly grouped as follows: the 
humanities 26, pure science 55, applied science 10. 
The actual distribution according to faculties is: 
divinity 2, moral science 2, classics 3, English 4, 
modern and medieval languages 6, history 3, 
economics and politics 8, archsology and anthropo- 
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logy 2, geography 1, mineralogy and petrology 4, 
mathematics 8, physics 6, chemistry 14, botany and 
zoology 15, biochemistry and physiology 8, agri- 
culture 3, engineering 7. 


North Pacific Harthquake 

An earthquake of moderate intensity oocurred on 
November 17, 1988, and its epicentre has been 
determined by the United States Coast and Geodetic 
Survey in co-operation wrth Science Service and the 
Jesuit Seismological Association as lat. 55° N., long. 
158° W. It is estimated to have normal focal depth. 
This preliminary determination was made with the 
help of readings from the following stations: George- 
town, Fordham, Weston, Chicago, Ann Arbor, 
Ukiah, Victoria, San Juan, St. Louis, Tucson, Phila- 
delphia, Williamstown, Butte, Bozeman, Honolulu, 
Manila, Sitka, Pasadena, College, Burlington, Huan- 
cayo and Kew. The epicentre is situated under the 
ocean bed to the south of the Alaska Penmsula, and 
is not far distant from the soene of the violent earth- 
quake of November 10, which was lat. 58° N., long. 
150° W. 


National Physical Laboratory: Publications 


Tas demand for the first issue of the ational 
Physical Laboratory Abstracts”, which r8 
contributed by the Laboratory to the scientific, and 


technical prees during the year 1936, has p 
value to industry and has justified the recent i 
of a similar pamphlet for the year 1937. The 


Ea sik Aae The pamphlet may 
be purchased directly from H.M. Stationery Office, 
price ls. 


Finney~Howell Research Fellowships 
Foosy-Howmxt Ressarce FauLowseres have 
been renewed for the following: Dr. P. O. Avbersold, 
University of California, Berkeley ; Margaret E. ‘Boy- 
land, Royal Cancer Hospital, London; Dr. Alma 
Howard, MoGill University, Montreal; Dr. LI. M. 
Joshel, Harvard University; Dr. Ll. W. Law, 
Jackson. Laboratory for 
Harbor, Maine; Dr. H. Lisco, Johns Hopkins 
Hospital, Baltimore; Dr. ©. 8. McHuen, MoGill 
University; Dr. W. O. Merkel, Union Memorial 
Hospital, Baltimore. Fellowships for 1989 have been 
awarded to the following: G. M. Badger, of Mel- 
bourne, Australia, to work ab the Royal Cancer 
Hospital, London; Dr. A. Kirschbaum, to work at 
Yale University ; Dr. J. L. Melnick, to work at Yale 
University ; Dr. J. F. Menke, to work at Stanford 
University Hospital; Dr. J. L. Wood, to work at 
Harvard University; Dr. P. O. Zameonik, to work 
under Dr. K. Linderstrom-Lang at the Carlsberg 
Laboratory, Copenhagen. Granta in aid have 
been awarded to Dr. R. D. Fowler and Dr. R. W. 


/ 
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Graham, jun, Johns Hopkins University, and Dr. 
G. O. Gey, Johns Hopkins Medical School. Applica- 
tions for 1940 awards must reach the office of the 
Foundation (Medical and Ohirurgical Faculty Build- 
ing, 1211 Cathedral Street, Baltimore) by January 1, 
1940. 


A Large Sunspot 

A LARGH sunspot of rapid development crossed the 
central meridian on April 16-1. When photographed 
at the Royal Observatory, Greenwich, on April 18, 
at 10 h. U.T., the spot had an area of 150 millionths 
of the sun’s visible hemisphere ; twenty-four hours 
later the spot, which had become of complex structure, 
had increased to 1,000 millionths. This is the largest 
spot seen during the past four months. Greenwich also 
reports a considerable magnetic disturbance recorded 
at Abinger as having begun suddenly on April 17 at 
14 55", There would appear to be a definite associa- 
tion between the big sunspot and the terrestrial 
magnetic storm. 








B38 DUCLAUX, obst of general biology 
ce: de France , Paris, has been elected a 


ALBHBT ÑNZENT-QYÖBGI, eee of medical 

6mistry at Szeged, Hungary, has been awarded the 
Á. W: Hoffmann Memorial Medal by the German 
Chemical Society. 


Dn. T. Momax, principal scientific officer at the 
Low Temperature Research Station, Cambridge, has 
been appointed director of research at the Labora- 
tories at St. Albans of the Research Association of 
British Flour-Millers, in, succession to Dr. E. A. 
Fisher. Dr. Moran will take up his duties on 
June 1. ey 


CoLonen A. 8. ANGwin, deputy engmeer-im-chief, 
has been appointed Engineer-in-Chief of the Post 
Office, on the retirement of Sir George Lee on May 31. 


Ow March 29, the Earl of Athlone, as president of 
the National Hospital for Nervous Diseases, Queen 
Square, formally accepted the Associated British 
Cinemas Laboratory for Biochemical Research and 
the Gaumont-British Laboratory for Histological 
Research. 


A coursa for those engaged in the training of 
mental defectives in occupation centres, institutions 
or mental hospitals and for home teachers has been 
arranged by the Central Association for Mental 
Welfare. Further information may be obtained from 
the Educational Secretary of the Association, 24 
Buckingham Palace Road, London, 8.W.1. 


Tua annual meeting of the U.S. National Acadamy 
of Sciences is to be held in Washington durmg 
April 24-25. The sessions for the presentation of 
scientific papers are open to the public. In the evening 
of April 24, the president of the Royal Society, Sir 
William Bragg, will deliver the second Pilgrim Trust 
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Lecture, which will be entitled “History im i the 
Archives of the Royal Society”. 


Tm Meyer Medal for distinguished services in plant 
introduction has been awarded by the American 
Genetic Association to Miss Kate O. Sessiona, of San 
Diego, California. Miss Seasions, who is eighty-two 
years of age, has contributed greatly to the horti- 
cultural beauty of southern California through fifty 
years of active work spent there as a landscape 
gardener and horticulturist. The Meyer Medal is 
awarded periodically by the Council of the American 
Genetic Association. 

A NATIONAL conference on the ‘Wider Aspects of 
Nutrition” will be held under the auspices of the 
British Medical Association in the B.M.A. House, 
Tavistock Square, London, W.C.1, during April 27-29. 
The inaugural address will be delivered by Sir Arthur 
Salter. The following seasions will be held: (1) 
Medical Aspects of Nutrition ;- (2) Means of S8timu- 
lating Production, (a) Home Agriculture, (b) Over- 
seas Producers; (3) Means of Stimulating Con- 
sumption, (a) Family Allowances, Provision of Cheap 
or Free Milk or Meals in Neceasitous Caseg, (b) Educa- 
tion. On April 28, at 8.15, Prof. V. H. Mottram 
will deliver the Sir Charles Hastings Publio Lecture 
entitled “‘Nutrition and the Public Health’. Ad- 
mission to the conference is by ticket obtainable 
from the secretary of the B.M.A. 


Tue folowing appointments and promotions in 
various branches of the Colonial Service have recently 
been made: T. F. Blood, inspector of produce, 
Nigeria; F. A. Leeds, inspector of planta and 
produce, Gold Coast ; I. Sibson, inspector of plants 
and produce, Gold Ooast; R. Johns (agricultural 
officer, Zanzibar), agricultural officer, Fiji; A. F. 
Nichols (assistant director of agriculture), director of 
agriculture, Seychelles; W. M. Robertson (con- 
servator of forests, Sierra Leone), conservator of 
forests, Tanganyika Territory; F. B. Higgins 
(senior inspector of mines), chief inspector of mines, 
Gold Coast ; R. L. Creery (veterinary officer), senior 
vetermary officer, Kenya; W. G. Emerson (veter- 
inary officer), senior veterinary officer, Kenya; W. 
Fothermgham (veterinary research officer), senior 
veterinary research officer, Kenya. 


Wa have received from Messrs. Griffin and Tatlock, 
Ltd., Kemble Street, London, W.0.2, a copy of their 
new 1,150-page Catalogue No. 15B of modern 
chemical apparatus. This has been entirely rewritten 
in the light of modern laboratory equipment and 
technique, and comprises a very wide range of 
apparatus for use in all branches of chemistry. It is 
planned in thirteen sections, in each of which the 
items are in alphabetical order, and there is a detailed 
general index. The apparatus is illustrated and in 
many cases there are adequate descriptive notes, so 
that the volume is much more than a mere catalogue 
of prices. In many cases the theory of the apparatus 
is briefly yet adequately described. This catalogue 
would be found of great value in any chemical 
laboratory. 
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Letters to the Editor 


The Editor does not hold hémself responsible for opinions 
correspond 


He cannot undertake to return, or to 


with the writers of, rejected manuscripts 


tniended for this or ary other part of Natunm. No notice is taken of anonymous communications. ` 
NOTES ON POINTS IN SOMME OF THIS WEMK’S LETTERS APPEAR ON P. 686. 


COREESPONDENTS ARB INVITHD TO ATTAOH SIMILAR SUMMARISS TO THEIR COMMUNICATIONS. 


A New Type of ‘X-Ray Microscope’ 
A STANDABD method of X-ray analysis consists in 
Tmeasuring the strength of the diffracted beams 
ing to a series of reflections around a 
c zone (for example, the reflections with indices 
Aol around the b axis), and then forming a double 
Fourier series with the amplitudes F as coefficients. 
Zrele 
[ae = N aon} 
PE O AE E E 
matter at @ point zs when the cantenta of the unit 
cell are projected on the face (010). In the case of a 
ee emor a(k Ol) is either 0 or r, 


EE F(A01) oo 


and if there-are sufficiently heavy atoms at the centre 
of symmetry, it is zero for all The present 
note descri a simple and rather striking optical 


method of effecting the summation for a case where 
a(hOl) is always zero. 








P¥ Holes are drilled in a thin plate of brass, one for 
each reflection kOl. The area of the hole is propor- 
tional to F(A0%) and the holes are in the 
positions of cross-grating spectra. The pl gopro- 
senta, in fact, a section through the reciprocal lattice 

containing all A0} reflections. The plate -is 

between a pair of good lenses, of about 6-ft. focal 
length. A point source of monochromatic light (a 





pin-hole in front of a mercury vapour lamp) ) is placed 
at the focus of one lens, and the i of eee Din hole 
at the focus of the other lens is viewed 
microscope. The diffraction of the light by the Doles 
in the plate results in a very realistic image of the 
crystal structure being seen through the microscope. 
Each pair of holes F(A0l) and F(A0l) forms a set of 
parallel diffraction: fringes, and these sets have the 
right amplitude, ing and phase to build up the 
double Fourier series given above. 





on plane (O10). 
superimposed 


a(AOl) is xero for all reflections. 
circles are silicon, the smallest are oxygen. Fig. 2 is 
twice natural size and is from a contact print of a 
brass plate drilled with holes to to the 
AOI spectra given by the crystal (see? Fig. 3b). Fig. 3 
is a photograph of the diffraction seen in the 
microscope when this plate is placed between the 
lenses as described above, and it will be seen that it is 
a faithful reproduction of the crystal structure shown 
in Fig. 1. 
We are now searching for a device for dealing with 
5 more case of values of 0 or x for a(A0I), 
a ready way of placing a film with a 
Ha ies cnet hero alt ID seats So If this can 
be found, the method may prove to be of practical 
use in crystal analysis. 
Cavendish Laboratory, 
1 g. Krist, €, 168 (1928). 
23. Kris., 76, 475 (1920), 


W. L. Braae, 


i 
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Lattice Oscillations in Crystals 

THE ions or molecules occupying the celis of a 
crystal lattibe are in general optically anisotropic, 
and Hhould also be capable of executing small 
oscillations about their positions of equilibrium. If 
the crystal is illuminated by monochromatic light 
af frequency y, the local fluctuations in i 
polarization produced by such oscillations 
result in scattered radiations appearing with altered 


exhibit peouktar polarteation characters. 

Taking an individual ion or molecule to be optically 
an ellipsoid, its polarizability along three mutually 

r cular directions being A, B, O respectively, 
it is clear that if the light-vector Æ in the incident 
beam is parallel to an axis A of the ellipsoid and- its 
angular oscillations are also about the same axis, 
there would be no fluctuations in optical polarization 
, and therefore no radiations of ~ altered . 
\ If, however, the ion or molecule ocecillates a 
|second ‘axis B with an angular amplitude @ and 
Frogueney v* the optical polarization would ftustuate 
with frequencies v + v*; the corresponding scattered 
radiations would arise from a Hertzian dipole which 
is parallel to the third axis O of the ellipsoid and 
has the strength $ (O—A) 02, whero 6 = (h/2x*Iv*), 
I is the moment of mertia and A is Planck's constant. 
The scattered radiations would thus be’of maximum 
intensity in the plane containing the oscillation axis 


: i to this plane. In other 
words, the displaced lines in the due to 
these oscillations in the lattice would in 
just the direction in which the displaced lines arising 
from the symmetric internal vibrations of the ion 
‘ or molecule would be of maximum intensity. 


= 





(a), (b), and (c) illustrate the foregoing remarks ; 
they are spectra of the 4358 A. radiation of the 


spectre 
mutually perpendicular settings of the crystal; the 
directions of the incident light-vector and of observa- 
tion of the scattered light are normal to each other 


and remain unaltered throughout. It will be noticed . 


ee ee ee 
alee to the direction observation, the lattice 
i (98 om. and 185 cm.-) have disappeared, while 
in (b) and (c) they appear r. On the other 
band, the internal oscillations (1085 om. and 
1385 cm.) of the NO, ion appear strongly in (a) 
and (b), while in (c) they are very weak. The latter 


NATURE 


679 


result is to be expected, as (c) corresponds to the case 
ee se ee eee ee ee ee 
axis of the crystal, and the polarizability of the NO, 
ions is a minimum in this direction. 
C. V. Raman. 
Hebbal, Bangalore. T. M. K. Nupunaapi. 
March 10. 


Transmutetion of Thorium by Neutrons 

In a previous letter we have pro schemes for 
the diamtegration of radioactive noble gases, formed 
by the bombardment of uranium with slow neutrons’. 
We repeated these experiments, passing the active 
gases over absorbent carbon instead of through 
water, which resulted in appreciably higher activities. 
We were able to confirm our earlier measurements 
and found 38 minutes as a more accurate value for © 
the longer cesaium-period (instead of 80 minutes). It 
TAY, ee ee ee aee 
ment between our resulta-and those obtai by 
Hahn and Strasamann?. 

We have now studied the formation of radioactive 
noble gases by the splittmg of thorium nuclei with 
Rodiccna ii aa analnacaia way As this process 
réquires fast neutrons, we used the following experi- 
mental t. The neutrons were by 
the (Li + D) reaction. The neutron source was 
immersed in @ concentrated solution of thorium 
nitrate. Thus, although the water slows down the 
neutrons, an appreciable part of those present in 
the liquid still have high energies. A fast stream of 
nitrogen was passed through the solution and, after 
being dried with ph orus penfoxide, entered a 
U-shaped tube filled wi active carbon and immersed 
in liquid ni The radio elaments were extracted 
rubidium, barium, strontium and lanthanum ions. 
This solution always contains thorium B and C 
carbon. This fact made it necessary to carry out a 
lead precipitation before isolating the barium, and 
to purify as e perchlorate the cmamm contained in 
the precipitate with antimony trichloride. The 
irradiations ranged from 5 minutes to 60 minutes. 
Except for the 2-minute alkali i our resulta 
were identical with those obtai in the investiga- 
tion of uranium. We determined the same periods 
for rubidium (17 min.), barium (87 min.) and cæsium 
(10 min. and 83 mm.). Strontium was found to be 
inactive. It may be concluded that the splitting of 
uranium nuclei and of thorium nuclei leads to the 
same noble gases, and that the schemes 

for uranium in our first communication hold for 
thorium too. As the time required for the prepare- 
tion of the ipi was longer in the cage of 
thorium than it was in our i ion of uranium, 
it was impossible to search for the 2-min. alkali 


F. A. Hayy. 
N ig Laboratormm, 
N. V. Philipe’ Gloeilampenfabrieken, 
Eindhoven. 
April 5. 


1 Heyn, Aten, jun., aud Bakker, Marugn, 148, 519 (1089). 
* Hahn and Sirammara, Weterwise., 87, 163 (1980), 
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Number of Neutrons Liberated in the Nuclear 
Fission of Uranium 


RECENT experimenta have shown that neutrons 
are liberated m the nuclear flasion of uranium in- 
duced by slow neutron bombardment: secondary 
neutrons have been observed which show spatial’, 
energetic" or temporal? properties different from 
those mioh pririnry neulaan posem or may acquire. 
Such observations give no information on the mean 
number of neutrons produced per nucleus split ; this 
number 'y may be very small (leas than 1) and the 
result of the t will still be positive. ~ 

We are now able to give information on the value 
of y. Let us consider the curve representing the 
density distribution of neutrons slowed down in an 
aqueous solution i a primary neutron 
source!; the area S of this curve is proportional 
to Q.t, Q being the number of neutrons per page 
emitted by the source or formed in the solution, 

Si mies tase neti eae te 
before being captured. Assuming that the solution 
contains only aa which absorb neutrons 

to the 1/v law (the only exception to this rule 
presently be dealt with), + is proportional to 1/ Eesi, 
where ¢; is the concentration (atom grams per litre) of 
an absorbing nucleus, c; ita cross-section for the capture 
of neutrons of velocity 1 and the index i is extended 
to all kinds of neutron-absorbing reactions attributable 


to nuclei presen} in the solution. Substituting the 
symbol 4; for eyo; and Atg for ŁA, we have identi- 
cally : 

AS AQ Adta, 

T @ Aa (1) 
neglecting all terms of higher orders, auch as those 
containing (AQ), AQ. AAjs, oto. 


Let the symbol A stand for the differences observed 
between the two solutions (uranyl and ammonium) 
used in aur previous experiment’. Neglecting A Ata 
before Ats introduces an ambiguity in the definition 
of Ata (uranyl vs. ammonium value) which is 
„numerically rtant and can be reduced by 
adopting the arithmetical mean (A t¢{amm.)-+ A Azg)/2. 

In the quantity Sagano ce mage UEeT ners 
represented by several separate terms for 
the different modes of neutron capture. (see below) ; 
let Ay be the term for me Deane to fission. 
Every neutron has the probability Ay/Az¢ of causing 
a fission and, since one individual flasion process 
liberates v neutrons on the average, the total number 


Ag 
AQ of neutrons thus created is Q.q/.v, and the 
equation (1) can be rewritten as follows: 


AS , Ate | DAt, 2 
we Sg dy Ay (2) 


Let us estimate the values of all quantities necessary 
to calculate y according to this formula. The area 
variation AS/S can be read from the graph given in 
our previous letter with an error of leas than 20 per 

t (due to the uncertainties of inter- and extra- 
polation ; in order to facilitate the latter, we added 
to the curves a further experimental point for 
r = 29 om.). The value of Ajy for the ammonium 
solution can be easily calculated from the known 
concentrations and capture cross-sections (hydrogen, 
nitrogen and oxygen). Ay is equal to op (1:6 in our 
experiment), multiplied by the value of of given in 
a recent paper by Anderson ef al.t. AA» oantams 
a term expressing the small difference of the hydrogen 
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content between the two solutions; and three terms 
relative to uranium, namely, the fiasion term Ay, already 
dealt with, the thermal capture term Ag which can 
be calculated by using a recently found value for 
Sæ ' and finally the resonance capture term A, which 
requires some explanation. 

Our reasoning assumed that all neutrona intro- 
duced into the solution practically all their 
life, and are absorbed, in thermal state. This is 
true in so far as the l/o Jaw is valid for absorption’ 
of neutrons in af nuclei concerned; and, therefore, 
not wholly true for uranium, which shows 4@ pro- 
nounced resonance capture of neutrons of about 
25 volta‘. A certain proportion of neutrons entering. 
the solution is bound to come within this resonance 
band and to be absorbed by resonance ; therefore,’ 
it will never reach the thermal state. This proportion 
depends on the width of the resonance band and on 
the concentration cy; ita value in our system of + 
symbols is equal to, Ar/Ay and was numerically | 
determined by an experiment reported elsewhere". 

Putting all numerical values in the formula (2) (with’ 

10-** œm." as the unit of cross-section), that is:, 
ASIS = 0-05 40-01 ; Age 8643; Ayam l-6X2—8-2;: 
A Ate =8°T41- 4 decomposable into AAg =1:240°1; 
Ag=—1-6 X(1:340-45) —=2-140°7, Ape 6441-1 ana 
Ay = 3-2, we find: 

y = 8-5 + 0:7. 


We were not able to allow for an error in Ay, since 
the value of oy given by Anderson ¢ al. contains no 
indication of probable error. . Any error in of will 
affect v — 1 in an inversely proportional way; in 
any case y will remain ter than 1. : 

The interest of the phenomenon discuased here as 
a means of producing a chain of nuclear reactions 
was already mentioned in our ious letter. Some 


farther conclusions can now be wn from the results 
rted here. Let us i a medium containing 
y uranium and nuolei the te tron absorption 
of which, as oomp: to that, uranium, may be 


neglected (gon „for, example, only , some 
hydrogen for P owing "down" purposes). In such & 


mediun; if 35. v>1 (A tex includes’ now only 


uranium terms), the fission cham will perpotuate 
itself apd b break up -only after reaching the 

limiting thè medium. Gun enperiinetial comdigette 
that this condition will most probably’ be satisfied 


(the quantity ghey, though positive, will be, 


however, small), especially if one keeps in view that | 
the term AÁ, because of the self-reversal of the 
resonance absorption line, increases much more slowly 
than’ the other uranium terms when the uranium 
content of the medium is increased. 


“age e e EL, Jolliot, F., Kowaraki, L, NATURE, 148, 470 


* Dodé, Mobs oa poban, daas ae Soe Wa Kowanki, L., O.R., 


inene BL Mea R., Wang, P., Phys. Ræ., 55, 510 (1980). 

1 Anderson, H., Dunnmg, J., Femi, B., Glasoe, G., Slack, F., 
Phy. Ræ., &, A GO = 

* yon Halban, jun., H., Kowarski, L., Seviteh, P., O.R. (in the Press). 

*Matner, L, Hahn, O., Btammann, F., £. Phys., 108, 240 (1087). 
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Radiobromine 

Don C. De Vault and W. F. Libby! and E. Segrè, 
R. 8. Halford and G. T. Seaborg’ have shown that 
the 4-5-hr. radiobromine transforms into the 18-min. 
isotope which is B-active, by the emission of soft y-rays. 
Le Roux, Lu and Sugden? find that this is the method 
of disintegration of at least 90 per cent of 4-5-hr. 
radiobromine. Segrè, Halford and Seaborg’ predicted 
that the y-rays would be soft, and a large proportion 
would be internally converted. 

These considerations are in agreement with 
observations made in a Wilson chamber of the dis- 
integration of 4-5-hr. radiobromine. Measurement of 
tracks starting from thin foils which had been 
‘activated with radiobromine, and from active ethyl 
bromide introduced as a vapour into the chamber, 
ey ee ey ere oe ee 
to the K L conversion of this y-ray, superimposed 
jon a of the continuous f-ray spectrum 
of the B-active isotope. 

: In those experiments in which tracks start in the 
gas of the chamber, half the electrons produced by 
the internal conversion of the y-rays in the K level 
are accompanied by short tracks starting from the 
same atom and due to the Auger conversion of the 
K X-rays of bramine. The existence of these X-rays 
was reported by Philip Abelson at the December 
meeting of the American Physical Society at Los 
Angeles. The Auger electrons accompenying L con- 
version would not be observed. 

These experiments show that the y-rays have an 
energy of 48,000 electron volts. The coefficient of 
internal conversion in‘ the K shell is of the order of 
0-80, and that in the L shell much smaller. 

Sincé Le Roux, Lu and Sugden effected a 90 per 
cent separation of the isotopes, the loosening of the 
bond discussed by Segrè, Halford and Seaborg must 
be due to this low-energy y-ray alone. 

In even so brief a summary as this, Į would like 
to make twofold acknowledgments. For advice and 
discussion on the physioal side I must thank Prof. 
P. M. 8. Blackett, Prof. J. D. Bernal and Dr. L. 
Simons; I ‘wish also to thank Prof. 8. Sugden for 
help and advice, especially on chemical matters. - 

R. E. SDAY. 

Birkbeck College, 

London, E.C.4. X 

March 21. 


1 Phys. Rev., E$, 322 (1930). 
' Phys. Rss., E5, 321 (1939). ‘ 
© NATURE [148, 517 (1039)]. 


Formation of Helium of Mass 3 in an 
Excited State 

Aw excited state of helium of mass 3 (He) has 
been previously suggested by me to explain a second 
low-energy group of neutrons from the deuteron- 
deuterium reaction’. Binoe present theory does not 

ict such an excited state? in "He, it is important 
to establish definitely whether such a state actually 
exists. ier de Ce 
chamber experiments which were made in order. to 
investigate this point. 

In the present experiments, the D-D reaction was 
studied with a aloud chamber filled with either 
methane or helium. The neutrons were detected by 
means of the recoil protons or recoil helium nuclei. 
The ranges of those recoil particles were measured 
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which were projected in the forward direction (0—-10°). 
Three series of experiments were made. In the first 
experiment methane was used in the cloud chamber 
and the neutrons were observed at 80° to the direction 
of the 0-9 Mv. deutrons. In the second 

the conditions ware tho samo exept thot haltam waa 
used in the cloud chamber. In the third 

the neutrons were observed at an 
0-5 Mv. deuterons. A summary o 
given in the accompanying table. 


of 0° to the 
the resulta is 














In each of the experiments a second low-energy 
group of neutrons was observed as well as the high- 
energy group. A significant feature is the increase in 
the energy of the low-energy neutron group when the, 
bombarding voltage was reduced to 0-5 Mv. and, 
the neutrons were observed in the same direction as 
the deuterons (0°+ 9°). In this case, although thë” 
maximum energy of the neutrons produced in the target 
is reduced from 4-07 Mv. to 3-55 Mv., the low-energy 
group of neutrons has more energy. This definitely 
shows that they are not produced by scattered 
neutrons. Furthermore, the increase in energy is 
just what one should expect from the reaction 


"A + *H — Ho + Jn. 


ee ote ee ee 
the data obtained at 0-5 Mv. The disin 

values are Q*= 3:32 + 0-04 Mv. and Qa 1-48 de 
0-04 Mv. These agree within the experimental error 
with those I obtained previously with quite a different 
experimental arrangement. The relative intensities of 
the two neutron i 


Thad aeons show that the "He nucleus ia 
left in an excited state at 1-84 Mv. in approximately 
15 per cent of the disintegrations. At the present 
ee oe ae ee ENTE 
Experiments on the rays from this reaction 
seam to give too an intensity‘. However, the 
transition to the ground-state may be strongly for- 
bidden as in the case of the 1-426 Mv. gamma ray 
of radium ©’, and so there may be a high mtemal 
conversion of the gamma rays. Another possibility 
is that the excited *He emits a positive electron with 
an energy of about 0-8 Mv. 

A more camplete description of these experiments 
will be published elsewhere. 


T. W. BONNEB. 
Cavendish Laboratory, 
Cambridge. 
“Borner, T.W , Tn Bas, 1937) 038). 
soo halit anr Huer a Biau, Hae, plow aie 11, 24 cl 
+ Baro, 8, Pim Bar, ger Bobi, L. L, Phys. Re., 54, 


* Bethe and Bacher, Rev. Med. P. 8, 117 (1936); Staub and 
ee 
ee kek eee Pr 
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A Cosmic Ray Burst of a Hundred Particles 
Nuomar disintegrations caused by cosmic rays 
can be observed only rarely in the Wilson cloud 


ve oe + 





chamber. We have developed in recent years! a 
more effective method of observing these nuclear 
disin ions. In this method photographic plates 
coated with thick emulsions (thickness~50 u) are 
exposed to the action of cosmic rays and then 
developed. 

I have recently* made experiments at sea-level and 
at an altitude of 9,000 metres with such plates 
placed horizontally with their emulsions downwards, 
and I have found that the number of disintegrations 
and heavy particles per disintegration increases 
rapidly with in ing altitude. One case, which is 
reproduced herewith, is a burst of a hundred heavy 

particles. The two pictures are stereoscopic micro- 
photographs taken with a magnification of 190. 
ore tracks can be seen by stereoscopic examination 
of the original plate than on the reproduction. It 
can also be seen that all the particles diverge from 
one centre which is withm the emulsion. The centre 
is quite large and contains many unresolved tracks. 
The black centre may be caused not only by heavy 
particles but also by the electron stream accom- 
panying the burst. (Separate electron tracks 
cannot be seen as the emulsion is insensitive to 
then.) 

In this burst there are twelve tracks of length 
equivalent to 18 om. normal air situated within a 
cone of 80°. Assuming that these are proton tracks, 
the total energy calculated from the range is 40 Mev. 
In addition to these there ere thirty tracks each with 
a range of 12 cm. (in normal air) within a oone of 70°. 
The appearence of the tracks at thoir ends suggests 
that they may be dus to a-particles. If the tracks 
are due to protons their total energy is approximately 
50 Mev. There are also between fifty and sixty par- 
ticles lying in a cone of wide angle with ranges of 
approximately 5 om. Assuming that these particles 
are protons, their total energy must be 80-90 Mev. 
Thus the total energy of the whole burst must be at 
least 200 Mev. 
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As can be seen clearly in the reproduction, the 
burst is accompanied by a number of separate amall 
disintegrations. Within the field of vision, which 

was of 0-4 mm. in radius, 

four disintegrations with 
three tracks, one 
disintegration with four 
particles, .three disinte- 
grations each with five 
~ particles and two showers 
of heavy particles were 
found. There were thus 
ten disintegrations of 


Oe 


awe . total energy 50 Mov. 
er within an area of 0'4 
oe mm.*, a disintegration 


density which is seventy 
times greater than is 
oe found on these o 


aad It ‘should be noted 
that there are also many 
dismtegrations outside of 
the field of vision of the 
microscope. 

A more detailed 
account will appear in 
the O.R. Acad. USSR. 

A. JDANOFF. 





Radium Institute, 
Academy of Science, 
Leningrad. Feb. 23. 


Detsenroth- di, Tree. Inst du Radium de TEisi 
RSS), 1 930). Tras. TIn. du Radium de 
tat ; , 3 (1088), alon A J Phn. at le hod, 6, 


SAR, in 

and Waembeoher, ATURE, ý 1 . 

‘Wambeoher, IL, mae Inst. Pa: Ko. io ss : 
si pert Hy a Z., Mo, 23/24, » 


n Phys. 2., Ño. Pat ). 


enamel is birefringent ; 


have been studied intensively by W. J. Rohinidt end 
his pupils’. In a recent paper’, I have shown by X-ray 
examination that an enamel prism contains a multi- 


tade of regularly arranged crystallites of tite, 
and have worked out in detail the orientation of these 
for human deciduous enamel. It was 


therefore felt to be of interest to determine whether 
the optical and X-ray results could be correlated. 
The main feature of the structure suggested by 
X-rays is the presence in a single enamel priam of 
two groups of submicroscopic crystallites of hydroxy- 
ite, the hexagonal axes of one group being in- 
to the prism direction at about 5°, and those 
of the other group at about 40°. The mtensity of 
the light transmitted by such an arrangement of 
crystallites, when the enamel is examined between 
crossed nicola, has been worked out; and it has been 
found that the calculated extinction phenomena, for 
both | a ee a eee 
correspond closely with those actually o y 
Schmidt, Keil and other workers. 
The problem is essentially that of calculating the 
interference effecta due to the superposition of two 
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differently oriented uniaxial crystal plates ; a problem 
first attacked by Fresnel? and discussed more 
recently by Schulz‘. The formula derived for the 
intensity of the transmitted beam may be applied 
directly to the case of a tooth section of known 
thickness, if the prisms are assumed to be parallel 
to each other, by making the thicknesses of the two 
crystal plates proportional to the numbers of crystal- 
lites belonging’ to the 5° and 40° groups referred to 
above. 

The work forms part of an in ion being 
carried out for the Dental Disease Committee of the 
Medical Research Council, and will be published m 
full elsewhere. 


Physics Department, 
National F Physioal Laboratory, 


Tieden: 
ep erat te this work, see Harden-Steinhiuser, M., Kedleid T. 
* Thowtls, J., Prec. Roy. Sec., B, in the Press. 


* Fresnel, A., Ana. Chim. Phys., A (2), 17, 167 (1821). 
7 "Wio Hamis. Handb. orp.. Physik”, Letpais, 18,040 


J. THHWLIB. 


Non-Euclidean Geometry in Microscopic Space 
ComwsIpaBarions of Heitler, Nordheim and Teller’, 
based on Heisenberg’s uncertainty principle, show 
that Newtonian gravitation has only a macroscopic 
signifloance; further, in the theory of ultimate 
particles, it ia necessary to introduce a finite length, 
a, 9f approximately 10-4 om. (radius of electron or 
ight nuclei), which is not justifled theoretically if 
ve use Euclidean geometry or Einstein’s gravitational 
Consequently, it seams more convenient to use a 
non-EKuclidean geometry, but one which is not oon- 
nected with Einstein’s gravitational theory; in the 
space occupied by the elementary particle, the square 
pe enn eee res 
—rd0! + ain? 0 d!) = 


data o'(1— 5 )ae— aga 
otydt*—do", (1) 


which is formally analogous with de Sitter’s line 
element ; ee ee ee 
with a curvature K = 1/a', the corpuscle is 
obviously stable, because the nen macroscopic 
relation R = xp between the world-curvature R, the 
density of matter pọ and the gravitational constant x 
(which mvolves space) is not verifled. 
Tot the lims element of e external space be defined 


by 

Im 6 (1- thar Er- — r*™(d9? + sin Od"); (2) 
A sii E R 
different from the Einstein or Newtonian field, which 
can be neglected if a tends to zero. 

The spatial part of (1) represents a spherical or 

space" in which distance is not univocally 

d ; in the second case, a line element resulta 
from the Cayley relation : 


=y- 1l) (3) 


where o is the distance between two ints A,B, 
x the anharmonic ratio AR/BK : AL/BL, K end L 
the points of intersection of AB with the absolute 


i a 
o = z logx, 
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quadric*. The relation (8) is analogous to Schrédinger 
formula S = 5. aq log between action function S 


and wave punta }; therefore, it ia possible to 
quantize distance ; X is univocal and o = oj- mr, 
where m is an integer ; the quantum numbers are + j. 

Metric notions ‘are completely replaced by pro- 
jective notions when we mtroduce for an angle V 
Laguerre’s formula : 


(i = v —1); (4) 


angular quantum numbers are spin quantum numbers 
+ $; we specify that x and ọ have an immediate 


l 
V = grlog 9 


ADi. 
Ae— Aa A— M 
is chànged by H in 


A’ = 





; the projective parameter à 


atpB 

re? (5) 
it is easy to prove that, in the usual cases, this trans- 
formation is identical with the unitary substitution 
of two variables of Van der Waerden‘* 


_ JAAN MARIANI, 
Laboratoire de Physique Théorique, 
Collage de France, 
Paris. 
March 15 


1 From Gamow, Phys. £., $8, 900-814 (1987). 

, Thermod and : 
me ae dynamice OCommology’”’ (Oxford, 
"Von Lane, “La Théorie de la Relativits” (G, Vilars, 1926), £, 180. 


‘ Gazier “Leçons d'Algèbre et d'Analyse” (G. Villars, 1086), 3, 


Temporary Poikilothermy in Birds 

Ir appears to be well known to aviculturista and 
collectors that humming-birds are capable of a 
physiol ‘cal 3 bling hil - 

mammals, but of short duration ; however, the 
fact seems not to have been recorded in the saientifio 
literature. We to refer to this peculiar con- 
dition as ‘torpi The observations here recorded 
were made partly in the field in Ecuador, partly in 
the Zoological Society’s Gardens at Regent’s Park. 

In complete torpidity, the birds are quite rigid, 
with head drawn back and pointed up, flattened 
plumage and closed eyes, and exhibit no perceptible 
respiratory movements. The condition is reversible, 
recovery in taking 10-15 minutes, at high 
altitudes and Ry Senn perevures ti Bonada ap. to 
30-35 minutes. 

Partial torpidity is also observed. In captive birds 
this is characterized by violent breathing, ruffled 
pane ond e lo OE he power or fight. Recovery 

this stete takes 4-5 minutes. Partially or 
completely torpid birds on being touched emit a 
peculiar expiratory whistle, which, it is suggested, 
may be due to deflation of the air-sacs, 

Torpidity is promoted by numerous factors: 
(1) low temperature ; (2) lack of food ; (8) poor con- 
dition ; ean ante eee ot 
susceptible at night ; (5) a seasonal rhythm, 
birds having proved much more susceptib 
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November—December than at the same night tem- 
peratures in August or March ; (6) a size effect, large 
Bpecies in captivity being in general leas susceptible 
then small; (7) a climatic effect, lower temperatures 
being required to induce torpidity in species from 
high altitudes, but the resultant torpidity then being 
more extreme, with longer recovery period; (8) & 
specific effect, susceptibility varying in species of 
similar size and habitat; (9) an individual effect, 
individuals of the same species showing different 
susceptibility (this may in part be due to temporary 
differences in condition). 
Torpidity appears to be a temporary poikilothermy, 
rather similar to that already described for bats!. In 
_ birds, ane of us (O. B. _W.) has noted a similar but lees 
specialized condition in colies (Ooltus). Torpidity of 
a rather different nature has also been noted in 
swallows", but here recovery is only poasible before 
‘ complete idity is reached. 

Torpidity m the fully specialized condition seen 
m humming-birds a to be an adaptation pro- 
moting the survi of these very small birds in 
conditions which temporarily make the mamtenance 
of normal body-temperature diffloult or impossible. 
The fact, however, that it occurs also in a related 
family (colies), and scarcely, if at all, elsewhere among 
birds, indicates a general preadaptive proneness to 
the condition. 

Temperature measurements of birds in different 
stages of torpidity will be undertaken with a thermo- 
couple next winter, and will be moorporated with a 
fuller account of avian torpidity in 

J. 8. Huxuay. 


Zoological Society of London, C. 8. Wuas. 
Regent’s Park, A. T. BE. 
N.W.8. 
March 24. - 


1 Burbank, B. O, and Young, J. Z, J. Phyrial , %8, 450 (1084). 
Sere E, Vera ds 3, £ (1009). Dupond, O., Le Gorfeut, 87. 226 


Segregation in Asexual (Apomictic) Offspring 
in Rubus 


Tms diploid species of Rubus we have examined 
always reproduce sexually. In the polyploid forms 
and species, however, reproduction may be (1) entirely 
sexual, (2) entirely non-sexual, apomictis, or (3) partly 
sexual and partly non-sexual. 

The polyploids vary widely in the degree to which 
apomixis is developed, and & particular species used 
as female parent will show a variation in behaviour 
according to the species used as male in the pollina- 
tion. The occurrence of segregation is.ngt conclusive 
evidence of sexual uction, for we find that 
segregation occurs wit the non-sexual offspring 
and has given rise to new and distinctive types, 
which in some cases breed true. For example, 
R. nitidioides, 2n = 28, a species with comparatively 
amall flowers and normal five-leaflet leaves, when 
crossed with KR. thyrsiger, 2n = 28, gave planta of 
three kinds, (1) a very amall proportion of sexual 
hybrids, (2) a large proportion identical with the 

t R. nitidioides, and (8) a new true- 

orm with large flowers and seven-leaflet 

leaves, which shows no trace of the male parent. 
The diœcious species R. vitifolsus, 2n = 56, with 
three-lobed leaves, when croased with the diploid 
R. idacus, 2n = 14, gives o i all of sexual 
origin, and all are pentaploid, an = 35. R. viisfolius 
crossed with the tetraploid form of R. idaeus, ?n = 28, 
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however, gave a family consisting of plante of two 
kinds, with 42 and 56 chromosomes. The 42 chromo- 
some plenta are of sexual origin and have many of 
the characters of the male parent, such as hermaphro- 
dite flowers and five-leaflet leaves. The 56 chromo- 
some plants, on the other hand, show no trace of 
R. idaeus, and are evidently of apomictic origin. 
They all have three-lobed leaves and are identical 
with R. vitifolus; but apprommately one half of 
the plants have female flowers and the other half 
male flowers. The progeny as a whole is dimcious 
like the female parental species. We therefore have 
segregation of characters even with an apomictic 
mode of reproduction. Evidently the apomictio 
embryo arises at a stage subsequent to the first 
division of meiosis, presumably by diploid parthano- 
genesis. . This means that there are intermediate 
methods of reproduction which although superficially 
vegetative have certain of the properties of sexual 
reproduction, giving rise to genetical variation 
crossing-over. 

Incidentally, the resulta we have obtained with the 
American species R. ifokus show that the oan- 
clusion of Gustafsson! that “all American species 
belonging to the Rubus subgenus Eubatus are 
sexual” is not of universal application. 

The results are also significant in view of the 
difficult taxonomy of Rubus. They show not only 
how new forms and species can arise, but also how 
they are able to maintain themselves Nature. 
Many of the species and micro-species ut Bias are 
evidently clones and sub-clones, produced by sogrega- 
tion’ and maintained by spomixis. 


M. B. Crane. 
P. T. THoxas. ` 
Jobn Innes Horticultural Institution, 
Merton, 
London, 8.W.19. n 
March 28. 


1 Gustafson, À., Genetics, 33, 149-50 (1988). 


A Difference in Response of Normal and 
Tumour Tissue 


papers have reported the effect of 
respiratory stimulating factors (RSF) prepared from 
yeast on the respiration of liver, akin and yeeast!*,3 1, 
The object of the research here was to 
investigate the effect of a crude sample of RSF on 
transplantable tumour tissue. 

In the present experiments, crude RSF was pre- 
pared from Fleischmann’s bakers’ yeast (Saccharo- 
mycoses cerevisis) by s method reported by Cook, 
Kreke and Nutini‘. The preparation used in these 
experiments corresponds to sample A in the above 
work. The crude RSF was by extracting 
yeast successively with 95 per cent and 50 per cant 
aloohol, combining the extracts and concentrating in 
vacuo. The concentrated extract was rediasolved in 
distilled water and autoclaved at 15 lb. pressure for 
15 minutes. The pH was adjusted to 7-8. 

Preliminary experiments showed that this crude 
extract in a concentration of 18-9 mgm./c.c. stimu- 
lated the respiration of mouse liver 160 per cent 
ee a 

Employing Warburg direct manometric technique; 

of the RSF was tested on the respiration 

on transplants of a spindle-cell carcinoma of the 
mammary gland. . The transplantable tumour 
(15091a) was obtained from the Roscoe B. Jackson 
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Memorial Laboratory and transplants were made in 
mice 7-8 months old. The age of the transplants 
used ranged from l4 to 17 days. 

There was no stimulation of respiration of the 
tumour tissue noted when this RSF was added na 
. concentration of 18:9 mgm./c.c. to the Ringer- 
ghacose-phosphate (0-02 per cent glucose) solution in 
which the tumour tissue was suspended. The average 
Qo, for a series of fourteen determinations was 5:2 
(limita, 4-1-8-8) with RSF and 5-8 (limits, 4-0-7-4) 
without RSF. Certain other cell-free tissue extracts 
which stimulate the respiration of normal tissues 
have failed to stimulate tumour respiration. For 
example, a cell-free extract prepared from tumour 
increased the oxygen uptake of liver but not of 
‘tumour. Spleen extract was the only one used in 
our laboratory which stimulated the respiration of 
tumorous tissue, which confirms the earlier observa- 
tion of Bimgeler’. 

“This difference in response of normal and tumour 
to the RSF preparation under investigation 
+ be interpreted as indicating a qualitative 

i between normal and tumour metaboliam. 
At present there is insufficient evidence to show 
whether this is true; indeed, the bulk of i 
evidence has led to the belief, in Boyland’s words‘, 
that “in the mechanism of tumour respiration there 
is no known difference between normal 
and tumour tissue”. This work does affirm that there 
is damage to the oxidative mechanism in malignant 
tissue as has been found by Dickens’ from measure- 
ments of the i quotient. 

The crude RSF has been fractionated by different 
methods, and experiments are now being conducted 
to test the effect of these fractions on normal and 
tumour tissue. It is not impossible that prolonged 
application of RSF to tumour tissue, either in vitro 
in tissue culture or by injection, will have a favour- 
able effect. These with the use 
of further autogenous preparations, are being studied. 
The effécts of RSF on other phases of normal and 
tumour metabolism are under investigation. 

MARY JORDAN CARROLL. 

Rosary Oollege Unit of the 

Institutum Divi Thoms, 

Rosary Oollege, 
River Forest, 
“Ilinois. ‘ 
March 6. 
N E. J., and Ruddy, Br. M. Y Studios Inst, Divi 
TS Ch b erontta, Thoma, 


1 Norris, R. J., and Hart, Sr. M. Jane, 1bid., 1, 165 (1987). 
* Ruddy, Br. M. Verontta, Arok, exp. Zellfersoh., 28, 509 (1939). 


oh eg ee Studio Inst. Divi 


3 Bungeler, W. Frenkfur: £ 43, 400 (1932-33). 
* Boyland, H., Acia. Internat. Union Against Cemcer, 8, 3 (1038). 
Pra Ty d Anar, He, esia: s BA TEDI (1930); 98, 065 






Nutritive Spheres in Amæba proteus Y 

THe im given to the investigation of cyto- 
plasmic i ions by the ultra- and electric-centrifuge 
technique used in the recent work of Bronté Gatenby 
and his pupils has raised once more the controversy 
concerning the exact nature of the nutritive spheres 
in Amoeba proteus Y. 

Dr. Singh? confirms the findi of Sister 
Carmela Hayes* that the nutritive sp contain 
glycogen. I would direct attention to one significant 
remark at the end of Sister Carmela’s paper which 
indicates the posible explanation of discrepancies in 
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descriptions of the reactiona of living organisms 
to various reagents, namely, her conclusion that 
the exact’ chemical composition of the nutritive 
sphere depends upon ite physiological condition at 
the time of the experiment. 

Dr. Singh does not wholly agree with those who main- 
tain that I confused nutritive spheres with agametes. 
I hope to publish elsewhere my renewed investiga- 
tions on the life-history of A. proteus Y. My purpose 
in writing this note is to direct attention to a method 
of demonstrating the presance of glycogen and of 
making very instructive permanent Pepe of 
A. proteus Y, which may be useful for busy teach 

The amabs after being allowed to rena, are 
fixed in Bouin's finid, washed in alcohol, stained in 
a l per cent solution of chlorazol black® in alcohol, 
dehydrated in ‘Cellosolve“, cleared in xylol and 
mounted in Canada balsam. 

The glycogen can easily be detected around the 
nutritive spheres by ita red colour’. The interior of 
the sphere stains a pale green. 

Bisse G0 per Sant alochiol can bha sed aa a HAGY 
for A. proteus Y, the amocsbeo can be fixed and stained 
simultaneously by treatment with a 90 per cent 
alcoholic solution of chlorazol black, thus limiting 
the remaining operations to dehydration in ‘Cellosolve’ 
and making permanent ‘in Euparal’. 

SusrER MONICA 
(Monica Taylor). 
Notre Dame Training College Laboratory, 
Dowanhill, Glasgow, W.2. 


t B. N., “The of Ameba Y and the 
of ind Ball Gonterrag F ', Quart. J Mio. Sol., 80, 


$ Watson's Miarosoape Record, Ko. 38, 22 (1036). 


Dobel, o the Intestinal Protozoa of Monkeys and 
Oa), Paea i 38, No. 2, 196 (1038). r 


Sea Island Cotton and the Lamarckian Theory 


Pror. MacBarps' cites Sea Island cotton as an 
example of a strain evolved in response to a 
environment (in this case the sea islands of South 
Carolina) which only retains ita distinctive charac- 
teristics under those particular conditions. He has, 
unfortunately, been misinformed. The perennial 
ancestors of Sea Island cotton were introduced from 
the West Indies into Carolina in the latter half of 
the eighteenth century and there selected for the 
annual habit. The annual types were sent to the 
West Indies about thirty-five ago and have 
retamed unchanged the annual habit and very high 
quality characteristic of the Carolina type. A Bar- 
bados stock bas been cultivated on a small scale in 
Fiji for fifteen years and bas maintained not only 
the general Sea Island characteristics, but also the 
distinctive superfine of the Barbados strain. 
In the U.S.S.R. and in Smd also American stocks 
have’ been grown for a number of years’ without 


reversion. 


J. B. Horomrssox. 
Empire Cotton Growing Corporation, 
Cotton Research Station, 
Trinidad, B.W.L. 
March 18. 
1 MacBnde, E. W., NaTURN, 148, 205 (1930). 
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A Chemical Method of Assay of Insulin 
Ix a recent communication}, V 

na possibility of an iodametric fs Sperm ee 

ia eh O ae O aioli ts Seas A 

suggestion was previously y Brand and 
Samibes? Jensen, ock and Sollers*, however, 
pointed out that the success of an iodometrio titration 
of insulin is dependent the amount of impurities 
which will react with . Bince iodine reacts 
upon certain chemical groupings which are by no 
means confined solely to the insulin molecule, it is 
doubtful whether the physiological potency of insulin 
preparations oan be reliably determined by iodometric 
titration. Blatherwick and associates‘ have arrived 
at the same conclusion. 
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The protein nature of insulin‘ makes it improbable 
that a simple chemical method of assay will ever 
become pencticenii, 


Biochemical 
Squibb Institute for Medical Research, 
-New Brunswick, N.J. 
Feb. 21. 


1 Vogelenzang, H. HL, Narumm, 143, 161 (1089). 
ae ee Prec. See. Bay. Biel. and Mod., 33, 


ee ae and Sollers, H., J. Biel. Chem., 98, 03 (1982). 
B., Brehoff, F L. 0., Jn 
wey Tg Cea i S Berg, da Aad 


3J IL, ‘Insulin, Physiology”. Common- 
melee m New t sod De ‘ 


H. Jassen. 


Points from Foregoing Letters 


W. L. Breaca desorıibeg a direct method of con- 
verting the measurements of X-ray beams diffracted 
by a crystal into an optical image of the atomic 
pag ar ria Where aie aan plann Holes 
are drilled na won ate arranged in the pattern of 
‘cross-spectra’, in area to the 
ccplctin of thp diac barn.” hin If this een 
placed in front of the objective of a telescope 
on a point source of monochromatic light, On bee 
passing through the holes forms by interference an 
image of the crystal structure which can be seen 
through the eyepiece. 

Photographs of spectra of light scattered by a 
crystal of sodium nitrate set succemively in three 
mutually perpendicular directions to the incident 
monochromatic polarized. light are submitted by Sir 
C. V. Raman and T. M. K. Nedungadi. They show 
that when the optic axis of the orystal is parallel- 
to the direction of observation, the ‘lattice lines’ have 

; other lines which may be ascribed 
to the internal oscillations of the NO, ion appear 
strongly in this position and also in one of the tions 

to it,. but are very weak in e third 
position when the incident light-vector is along the 

It is stated by A. H. W. Aten, jun., C. J. Bakker 
and F. A. that radioactive noble gases arise 
from the bomtardment of thorium with neutrons. 
At least one radioactive krypton and two radioactive 
xenons are formed, which are identical with those 
obtained from uranium irradiated with neutrons. 

Discussing tal resulta on the liberation 
of neutrons m the nuclear fission of uranium, H. von 
Halban, jun., F. Joliot and L. Kowaraki estimate that 
an average of about 3-5 neutrons ìs liberated in every - 
ERE Saree E aha A of establishing 

reaction chain which seems to be 
Apes ai le. 

R. E. Siday has observed in a Wilson chamber the 
K conversion electrons of y-rays emitted when 4-5-hr. 
radiobromine’ transforms into the 18-min. isoto 
The y-rays appear to have 48,000 electron volta 
energy with a coefficient of internal conversion of 
ro 0-3. The Auger electrons produced by the 
K X-rays acoompanying the K conversion of- these 
y-rays were observed as short tracks starting at the 
origin of some of the y-ray conversion tracks. 

Cloud;chamber ta are described by T. W. 
Bonner which show that theré are two groups 
of neutrons from the nuclear reaction: *H +'H > 


*He +1n. ris ara ea 
15 per cent of the disin: The interpretatio 
of these experiments is a low-energy neutron is 
emitted whenever an excited helium nucleus of 
mass 3 is formed. 

Stereoscopic photomicrographs showing a cosmic 
ray burst of about a hundred piers ENG 
graphic plate with thick on exposed to the 
ttl of cals raya azo aubmite BY A; Jdanoff. 
Assuming t the cles are the 
of the barat would exoced 200 Mev. ri 


The optical ee exhibited ‘by 
the arrangement of h tite crystallites in 
dental enamel by ok say daia atine. have 
been caloulated J. Thewlis; they correspond 
closely, for both 1 transverse sections 


of priama, with those actually observed. 

J. Mariani presents an application of non-Euclidean 
geometry to microscopic space-time occupied by 
pea pais tary particles as’an explanation of their radius 

spin. i 


J. 8. Huxley, C. 8. Webb and A. T. Best record 
the existence of a' state of ‘torpidity’ or reversible 


mo completely rigid and apperently poikilo- 
thermous, with no le respiratory move- 
mente. Reoov 10-35 minutes. Torpidity 


has been noted both im fresh-caught and captive 
humming-birds, and a similar but lees specialized con- 
dition in oolies (Colsus). It appears to be an adaptation 
promoting survival in unfavourable conditions. 


M. B. Crane and P. T. Thomas report that diploid 
species of Rubus reproduce sexually ; but in polyploid 
- forms and species reproduction may be sexual, non- 
sexual (epomistaa) or partly sexual and partly non- 
sexual, according to the species used as male in the 
pollination. also report the occurrence of 
segregation within the apomictic progeny, and discuss 
these results in relation to the taxonomy of Rubus. 

Mary J. Carroll finds that the respiratory stimu- 
lating factors obtained from Fleischmann’s bakers’ 
yeast, which stimulate the respiration of normal 
tissues, have no effect upon cancer tissue (spindle-cell 
carcinorha of the mammary gland). This difference 
in response may be due to a qualitative differance 
between normal and tumour tissue metabolism. 

A method of demonstrating the presence of glycogen 


in Amada proteus Y and of useful + 
slides of this organism is descri by Monics Taylor. 
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Research Items 


Early Spread of Agriculture 

H. J. E. Puaxs, having conchided that the 
cultivation of wheat ae) A first took place in 
Palestine (Man, March, 1988), n to consider 
the stages and directions of tho di ion of the oul- 
tivation of grain in the early world (Man, April, 
1939). An early spread was to the south-west, where 
it is probable that the early Tasian civilization of 
the Nile cultivated grain, though there is no direct 
evidence; while their succeasors, the Badarians, 
were certainly cultivators. Both peoples were 


immigrants. From Palestine the cultivation of grain: 


must have to Syria, where the people took to 
cultivating inferior Einkorn, which apparently is 
associated withthe Tell Halaf culture, extending from 
thè neighbourhood of Aleppo to Arpachiyah on the 
cutekirta of Nineveh. From this culture it may be 
assumed cultivation spread by way of Anatolia through 
ihe Tread to "Thessaly, the ‘Dannte valley, the Rhine 
basin and ultimately to the lake villages of central 
Europe. From Palestine again, gaa 

along the Zagros range, apposti catty 

«while in the early villages of hills around Teheran, 


b y oroæing. Thence it passed 
anto Mesopotamia with the Al Ubaid oulture, where 
it met tho Emmer cultivation of Jemdet Nasr. From 
Persia, cultivation passed into Turkestan, where signs 
Sf wheat appear in a low level of Anau, and passing 
thence through Afghanistan it moved in two direc- 
cions, on one hand appearing in the Indus civilization, 
m the other in the painted pottery culture of the 
arly agricultural villages of China. The painted 
Cee Cree EOS a O aoil ee tec 

has as yet produced no evidence, though it 
sccurs in areas of derivative culture, reaching the 
Rhine and Switserland. For western and northern 
PRT O eee eng It to A iest 
movement in the Early Minoan period 
ilu raad AAEN E dhe ee ae 
western Europe and ultimately reached Denmark, 
„hich was also reached by bread wheat from the 
Ukraine through the Baltic. 


Religion of the Serbian Gypsies 
ALEXANDEB Pureovi6, _ investigating the origin 


wnd character of the of the Serbian 

J. Gypsy-Lore Soo., Ser. 8, 18, 2-8; 1939), finds a 
Jue in the language, differenti the ‘new’ 
‘eligion from the ‘old’, according as is that of 


hose who do, or do not, speak Serb. The ‘new’ 
eligion of the Ser gypsies has bor- 
owed concepts from bian -belief. Thus the 
tomani del, by whioh the gypsy expresses every- 
hing that is above man, has come to be the b 
f Bog, the Serbian concept of as “an 
ld man with white who lives above the clouds 
a heaven” ; while dji, which to the gypsies originally 
neant the centre of everything, as, for example, the 
aside of the abdomen, or the heart of a fruit or a 
ree “most precious, most beautiful, moat sweet”, is 
sed to translate tho Serbian duša “the soul”, which 
oes out of a man when he dies. Kar, however, 


meaning both penis, and “man”, or “male”, in 
addition to its anatomical sense, in which a high or 
abnormal degree of development is thought to bring 
good Inck in marriage and otherwise, is used of 
phallic emblems made of ee blackthorn, 
or failing this of wood, which bring good luck when 
concealed in the roof of a house or in a bed, and are 
worshipped or in prayer by women, asking 
for good luck. This emblem is also found among the 
Serbe, but for sorcery or a love spell. Old women 
alone know its use, and pass on the knowledge to one 
another. There is no connexion between the two 
beliefs, unleas of a common Indo-European heritage ; 
but the gypsy belief, in conjunction with the evidence 
of language, pointa to worship of the procreative 
principle as the original form of gIpey T aei 
formulated possibly in their original 

where the cult of the lingam is found. 


A Spreading Factor in’Snake Venoms 

F. Dunan-Raywars (J. Rep. Med., 69, 69; 1939) 
has carried out investigations to determine whether the 
venom of poisonous snakes contains a factor capable 
of in tissue and blood permeability. He found 
Ghat Gey ENET O AA BIT oF ance dithered 
considerably in the power to spread Indian ink 
through the skin and apparently did so independently 
of its toxicity. The spreading was greatest in 


power 
` the Viperids (rattlesnake) and relatively scanty in 


the venom of the Oolubride proteroglypha (cobra). 
Extracta of the supralabial glands of harmless snakes 
contained only negligible amounta of the spreading - 
factor. Rattlesnake venom heated at 65°-100 
lost a large proportion of ita toxicity but retained 
the ability to Indian ink. Antivenine serum 
Inactivated both the toxic and spreading factors of 
venom. 


Vertebeæ -in a Fossil Crossopterygian Fish 

For some years the ancestors of the oarliest 
amphibians (Stegocephalia) have been sought among 
the Devonian fishes. The akull and 


Crossopterygian Musthenopteron, 
which is found well preserved in the Upper Devonian 
rocks of Soaumenac Bay, Province of Quebec, Canada. 
A newly described specimen of Fusthenopteron now 
permite satisfactory comperisons to be made also 
with the vertebra (W.-K. ry, H. Rockwell and 
F. tah ne Paleontol., 13, Ne I, 126-129, Jan. 
1989). In the earliest known Stegocephalia, each 
vertebral centrum consists of two successive bony 
Ean D rori rien pearing te necrel and hamal 
arches, and a pleurocentrum without arohes (the 
aiem arrangement). It now appears that 

Eusthenopteron the intercentrum occurs as & 
delicata bon? ring oonsinting af eoparets Ti t and 
left halves in contact above and below. This inter- 
centrum is separated from the naxt by an equally 
wide vacant space, which is closed at the top by a 
very small bone. The alternating vacant T 
therefore, was probably occupied by cartilage, and 
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if this became oesified it would form & pleurocantrum 
to complete a vertebra like that of the earliest 
Stegocephalia. The comparison is indeed interesting 
and may be signifloant. 

Labradorite-Oranite 

Fursrak phenocrysts in the disbase-porphyry of 
Mount Devon m Missouri contain large amounts of 
potash, and for this reason the mineral has been 
referred to oranite, an intergrowth of orthoclase and 
lime-rich plagioclase, while the rook itself has been 

ed from other diabasic rocks as devonite. 
Goldich and Muilenburg (Amer. J. Soi., 237, 130; 
1939) have made a detailed study of the rock and 
ita minerals and they are able to show that the large 
phenocrysts represent labradorite which has been 
hydrothermally altered, with introduction of potash, 
to form searicite. It is pointed out that labradorite- 
oranites may exist as the result of normal orystallza- 
tion from a magma, but that no good examples 
appear to be known. Chemical analysis alone is 
clearly not sufficient to establish the existance of 
oranite, unless it is definitely known that the mineral 
is unaltered. The authors reiterate their earlier con- 
clusion that the use of the rock name ‘devonite’ 
should be discontinued. At ite type locality the rock 
so-called is simply a hydrothermally altered diabase- 
porphyry. 


t 


Structure of Iron Enneacarbonyl 


ALTHOUGH some tentative structures have been 
proposed for the more complicated metal carbonyls, 
they have not been supportot by any very convincing 
experimental evidence. The structure of Fe,(00), 
has now been determined by X-ray analysis by H. M. 
Powell and R. V. G. Ewens (J. Ohem. Soo., 286; 
1989), and the result is quite different from that 
pre reviously suggested. The molecular formula is 

'e,(CO),. It is found that each iron atom is linked 
to three terminal carbonyl groupe and the two iron 
atoms are joined by’ three carbonyl bridges (CO), 
Fe (CO), Fe (CO),. The ends of the- molecule are 
formed ty three Fe OO groups which are 
linear, but the three mtermediate groupe are not 
linear and function as >O = O, each carbon being 
attached to two iron atoms and attached to oxygen 
by a double bond. The two iron atoms are formally 
ferric and the substance might be expected to ahow 
a paramegnetism corresponding to two unpaired 
electrons. Actually it is diamagnetic. This is ex- 
plained as due to the complete coupling of the 
electron spins (not necessarily by bond formation) 
owing to tho close approach of the iron atoms, 
which are only 2-46 A. apart. 


The Structure of Benzene 


Last year’s Bakerian Lecture by O. K. Ingold 
(Proc. Roy. Soc., 169, 150) was devoted to recent 
work on the structure of benzene. Any solution to 
this problem must account for the great stability of 
benzene and for the spproximately plane ring 
structure shown by X-rays and by electron dif- 
fraction. The electronic theory of valency explains 
chemioal bonds in terms of the superposition of the 
wave functions of atoms, which may be expressed 
as the freedom of the electrons to exchange places. 
This freedom of exchange lowers the energy of the 
system and gives rise to binding forces. An extension 
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of the theory explains ‘mesomerism’. When there 
are two differently bound forms of ẹ molecule, the 
possibility of transition from one to the other is 
expressed by the superposition of two wave functions, 
and it may be shown that the mixed or ‘mesomeric’ 
state has a lower energy and a greater stability than 
either of the separate oonfigurations. On this view, 
benzene is a mesomeric combmation of 
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and has the full symmetry of the hexagon. Recent 
work has verified the symmetry by study of the 
infra-red and Raman spectra of benzene. In 4 mole- 
cule which has a centre of symmetry, thare can be 
no lmes common to the infra-red absorption and the 
Raman differences. The coincidences which had beer 
reported for benzene vapour were found to be 
spurious, and due to liquid benzene in which the 
symmetry of the molecules ıs distorted by inter- 
molecular forces. The vibrations of a benzene ring 
in which the symmetry of the molecule was modifledl 
by the substitution of deuterium for some of the 
hydrogen atoms were considered in detail, and found 
to agree well with the observed Raman and infra-red 
spectra. i 


Ozone in the Upper Atmosphere 


Aw account of observations of ozone in the upper 
atmosphere made m North-East Land (in latitud 
80° 28’ N.) at the base of the Oxford Universit; 
Arctic ition, 1985-86, by R. A. Hamilton 
Latitude Ozone Measurements”, wa: 
read before the Royal Meteorological Society or 
March 15. The measurements involved the deter 
mination of the amount of absorption of ultra-violet 
light in the spectrum of the Pole Star, by examinatior 
with & photometer of the spectra obtained with ¢ 
quartz ph. The densities of the spectra fo 
wave-lengths of 3200 A. and 3092 A. were oompare 
with the same densities on an image on the plate o 
a source of light the intensity of which varied along 
the image ın a known manner. The required constant 
for the actual computation of the amount of thi 
ozone were obtained by carrymg out a similar experi 
ment at Oxford at night when the amount of ozon: 
had been measured on the previous and following 
days by the standard method. Corrections had to br 
applied for the errors due to fogging of the plate 
by the light of the aurora borealis. The meah erro 
of a determination was found to be of the order o 
magnitude of 30 x 10* om., but the day-to-day 
fluctuations were much greater than this. The day 
to-day fluctuations were, moreover, found to be ver) 
much larger than those observed in lower latitudes 
A point of resemblance with what has been observec 
in all other latitudes was to be found in an autumna 
decline in the amount of ozone. This contmuc 
throughout the winter, while there was a sudden ris 
in spring. A table of comparisons between th 
measurements made in January and February 193+ 
with similar measurements made by Dr. Tonsbers 
at Tromso (latitude 69° 50’ N.) was shown. Observa 
tions were made on the same day at sca places or 
only three occasions, but a pepe we 
found on one of ee occasions at both 
places. - a 
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The State and 


HE report of the Commissioner for the Special 
Areas’ in and, Wales for the year ended 
September 30, 1938*, indicates that the activities of 
the Department have been devoted to continuing 
work previously begun and making extended efforts 
to attract new industries to the areas. 
Very sa progress appears to have been 
made with the trading estates at Team Valley and 
Treforest, and the Oommissioner has also provided 
factories on other sites, including several which can 
apoommodate many undertakings, such as the 
Solway Estate, Maryport, and the sites at Pallion, 
St. Helens, Auckland and Dowlais. Some sites 
were originally acquired for the clearance of industrial 
ruins, and at the end of September twenty factories 
were occupied or in preparation in certain districts 
outside the estates, pe ws the problem of unemploy- 
ment has been most intractable, including the 
Rhondda Valley, Dowlais, south-west Durham and 
Cleator, west Cumberland. In addition to the 
powers to provide factories and to offer mducements, 
the assistance which is available towards capital, 
either in the form of a loan or by takmg up shares 
or debentures, has been of special value in establishing 
new industries. For thia there are available the 
Nuffield Trust, the Special Areas Reconstruction 
Association and the Treasury Fund. The Com- 
missioner considers that the time is too short to 
draw any final conclusions the value of the 
provisions of the Special Areas (Amendment) Act, 
1937, for the enoo t of new 


in the Special Areas, which have now been exercised - 


for sixteen months. Even, however, if some help 
to the Special Areas is immediately forthooming as 
& result of restrictions on the growth of London, he 
considers it would be a mistake to reduce the powers 
at available for eee new industrial 
activity in these areas. They contmue to present a 
serious working problem of a population in excess 
of the present employment capacity, which cannot 
be solved, by short-term methods. 


The report shows that between mid-1936 and mid- 
1987 deo Dopo enia of the Special Areas in England, 
and Wal ell by 42,000 as compared with 38,000 
in the twelve months and 23,500 in 1934-5. 


The total fall in the three years was 3-6 per cent and 
this fall 9ontinues to be due wholly to migration from 
the Special Areas, although the natural increase in 
population, due to excess of births over deaths, is 
still steadily decreasing in rate, having fallen by 
48 per cent in seven years, as with 25 per 
cent in the rest of the country. In the Durham and 
Tyneside Special Area the rate of decrease of popula- 
tion was not so great as in the previous year, but in 
the other two main Special Areas it was greater. 
The Special Areas have been affected by the general 

trade recession to a slightly leas degree than’ the rest 
of during meal the tage of unemployment 
increasing from 21-4 to 24:3, mainly 

m Booch D ales and Durham. Although the increase 
in the whole of Great Britain was two and one half 
times as great as in the Special Areas, the percentage 


be of the Commissioner for the Speotal Areas 
BN ck onded Ree 1938. Ba (Cane ee 


Pp tit. (London : HLM. Stationery Office, 1638.) 2s. net. 
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Unemployment 


of unemployment im the latter remains nearly twice 
as high as it is for the country as a whole—24°8 as 
against 18-6. A striking feature of the present 
situation is the increase of 84 per cent in the number 
of men, aged 18-20 years, unemployed, between 
May, 1937 and May, 1988 as compared with a decrease 
of 42 per cent in this group between May, 1936 and 
May, 1937. This increase is attributed ly to 
a decline in transference. With to the 

longed unemployment which characterizes the 
Bpocial Areas as compared with the reet of the 
ee although the position has improved since 
1985, the proportion of long-unemployed men re- 
mains approximately as it was three years ago, 
three and one-half times as high as in the rest of 


difficulty in solving the unemployment problem in 
the areas has been due to the fact that in the pest 
the areas have been dependent largely on one or two 
heavy industries, such as coal-mining, iron and steel 
and shipbuildmg. There has been comparatively 
little variety in the types of employment 
and the demand has been predominantly tor male 
labour. A good deal of the new industrial develop- 
ment has been of the light industry.type m which 
the proportion of female labour is higher, and acoord- 
ingly it has not had quite the same effect in increasing 
the employment of men. The development of new 
industries has, however, also led to the provision of 
facilities to assist unemployed persons to 
obtain work in their own districts in industries new to 
the locality. 

The position of the local government services 
has also improved and when a number of hospital 
schemes have been completed, the health services 
should be substantially up to the level of the services 
in other partes of the country. Especimlly in the 
north-eastern area, progress has bean made in clearmg 
away the industrial ruins of past days. In 
to social work, the need for continuing the provision 
of holidays by the sea for children on the grounds 
of health is streased, as well as for school camps and 

again special em- 

hasis is laid on the importance of preventing demoral- 
ization among the young men, and of bringing them 
within range of useful occupation and opportunities 
of ordinary ing employment. The Com- 
misjoner consi that the measures available to 
him under the Special Areas Act and the valuable 
traming and transference facilities afforded by the 
Ministry of Labour are not wholly adequate to meet 
the need. In his view it would be reasonable in 
selected cases to require applications for unemploy- 
ment assistance, as a condition of the receipt of a 
cash payment, to attend one of the instructional 
centres or physical fitness classes organized by the 
of Labour. Unleas such an applicant 

could show good cause, he should be confronted with 
a choice between compliance with a reasonable 
condition if he is to continue to receive cash payments, 
and one form of assistance which would contain an 
element of deterrence. The Oommissioner simul- 
taneously, however, streases the importance of 
further efforts to devise schemes to provide new 
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openings for the able-bodied unemployed, particularly 


employment can 
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the Special Areas Fund would be 
welded into s strong national body 
orgenizationa at present doing fine work in moet 
i b circumstances, In 


difficul regard to industrial 
opment, the Commissioner. that more 
might be done to help new and, tal processes, 


é experimen 

and that a scheme to foster new enterprise 
in the area ahould include encouragement of such 
processes, even if in the nature of things their ultimate 
success was bound to be problematical. 


International Congress of Tropical and Sub-Tropical E 


Ministry 
absence of Prof. Franco Angelini, secretary-general 
of the International Federation of Technical Agricul- 
i Italy, 


turiste (F.I.T.A.). Delegates from France, 
i Holland, Poland, Germany, and 
he and Great 


Congreas was by H.E. Marshal Balbo, 
Governor-General of Libya, who also presided at the 
concluding meeting. At the opening meeting, papers 

Prof. Armando Mangini 


the possibilities of agriculture in tropical and sab- 
countries, Sir Jobn Russell being one “of the 
presidents of this section. In the second section 


to vegetable producta, of which Nir Arthur Hill was 
Jeali itl 


of cultivated crops. ’ 


citrus and of vines, almonds 
and other trees of economic value. The citrus, in- 
cluding grapefruit, were bearing large srope. - 


a“ 


Of interest were the visits to the new 
villages of Crispi, Michele Bianchi and Oliveti, which 
have been recently built. Crispi, only some four 
months old, is situated in a seemingly desert plain 
and consists of some $38 farms with a civio centre 
where the church, town hall with cinema, hospital, 
school and oo-operative store are arranged around a 

. The farms allotted to each colonists 


part being irrigated for the growing of wheat, lucerne, 
cotton, eto., the rest being dry-farmed with olive and 
almond trees and vines. 


since at the start they were founded on sites as sandy 
and barren as Orispi. 


irrigated crops were in very good 
tribute to the good work of the Italian colonists from 
the Venetian plein and to the foresight of the 

izera of these remarkable devel ta. No 
doubt in Roman times much of this North African 
‘desert’? country was fertile, alae such magnificent 
Leptis Magna and Sabratha would not 
have been founded. ` 
The new colonist is provided with his house, sheds 
and farm on trust, together with the equipment and 
livestock. After a short time on a fixed salary, he is 
placed on a crop-sharing basis for about five years 
and in the-sixth year he becomes full owner of the 
farm and assumes direct management. At the end 
of nine years, when he has paid one-third of his debt, 
the colonist beogmes fall owner of his farm. The 


whole debt is to be paid aff before the end 
of the thirty- year. 

This dighth was admirably organized by 
Dr. Gioacchino , colonial adviser of the Fascist 


d ring the Congress. 
It was suggested that the Congress in 1941 might 
be held in England. 
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Localization of Activity in the Brain 


N his Ferrier Lecture to the Royal Society, Prof. 
E. D. Adrian (Proc. Roy. Soo., B, 126, 433; 
1939) traces the devel t of the electro-physio- 
logical methods of vestigation and analysis 
of the activities of the cerebral cortex from the dis- 
covery of the electrical excitability of the brain by 
Fritach and Hitxig m 1870. This discovery led to 
Ferrier’s classical work on cerebral localization, the 
main facts of which have never been seriously 
questioned, and, indirectly, to the modern method 
of study of cerebral function, the recording and 
is of the waves of electrical potential, 
which are the mevitable accompaniment of cortical 
activity. 
Berger’s observation that the electrical activity 
of the cortex could be detected through the un- 
opened skull came at a time when the range of 
electrical technique was increasing enormously, and 
the result has been a and suddeh increase in 
the volume of work lished, on the subject. The 
great beauty of the method is that it allows a study 
of the activity of the whole cortex, and not merely in 
“the arrival and departure loloy of he teteet but it has 
the inevitable difficulty of tation of the 


ror from an orga, whioh, by fia vary a 
never responds twice in the same way. 
Thus, the local electrical which has been 


own: to follow the arrival of sensory impulse, is 
in gize, not to the stimulus, but to the previous 
history of the cortical area on which it falls. In fact, 


the mechanism of the various types of facilitation 
which are in constant evidence in the cortex is one 
of the most fascinating problema. 

Some details of the spread of activity in the cortex 
can be studied in the response of the sleeping, or 
narcotized, brain to the arrival of a sensory message, 
but a simpler, because more easily controlled, method 
is the investigation af the response of the cortex to 
a direct electrical stimulus. Such a stimulus evokes a 
piace dgag E man ante get ee 

ing areas it has 
two distinot en ie don ee A 
state and a diffuse general increase in excitability, 
which reveals iteelf, after repeated stimulation, in 
this ida aproadas of waves ai odaaiderable:clestiieal 
potential, very like those which occur in man during 
epileptiform oonvulsions. 

It is evident that the cerebral cortex responds 
readily to sensory messages, and it is therefore 
difficult to define what is meant by the ‘spontaneous’ 
activity of the brain. It seems clear, however, that 
although the response is to some degree controlled 
by the character and size of the message reaching it, 
the final pattern of the cortical activity is determined 
by the structure of the icular region and by its 
history. However hopeless may seem the task of 
analysing the activity of the human brain, these new 
methods offer some hope, at least, of understanding 
the mechanisms which exist in it, and from which 
ita behaviour is eventually synthesized. 


í .. The Spens Report and General Science 
Discussion by the Association of Women Science Teachers 


HE Association of Women. Science Teachers held 
an extraordinary general meeting on March 4 
at Bt. Paul’s Girls’ School, by kind permission of the 
Governors and the Mistress, to consider: (1) 
ae ee eee NHR on E 


on General Science, 
ees pe lished the Science Masters’ 
Association 


Tho Spena Reporb sses tho vafis af ihe 'aähmel 
sciences when vitally taught” and it emphasizes the 
need for general interest, but it indicetes that this 
might require leas time than a formal study. The 
idea that the wider study of science might 
dees ies wen eiaa by ihe Heating eof ie bers 
were in agreement that there is still room for pruning 
and taking stook of the topics which are included, 
so that the science teaching 
“to search for truth, goodness and beauty” and gi 
part played in the modern 
world by the forces of science. Some felt that the 
emphasis on English subjects as the core of the 
curriculum might subordinate science, but all were 
fe es ere Peet ee 


Se ey 
a ecb as variation in opinion as to 
sie dive GHW ho een ie ce coe 


ity for 
1 must 


that there might be an 
for this to be of real value t; 


; schoo 
a good library. 
also emphasizes the need for 


from the activity involved in practical work. Care 
ig required to keep the balance between demonstration 
and individual work by the pupils. 

The general feeling of the meeting on the Spens 
Report can be summed up in the words of a member, 
who said: “Here we have the core of 
which is going to give the mass of our child population 
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something that will stay by them”, and for this 
“wo have to sacrifice things we think valuable”. 
Surely the end which is desired makes this worth ` 
while. 

In the discussion on general science which followed, 
the question of the teaching of general science by ane 
mistress and as one subject, and not by indrvidual 
specialista, was raised. Some members felt that in 
the two years preceding School Certificate the syllabus 
should be taught by specialista in the individual 
branches. The majority of the members’ present 
appeared to consider that more was gained when it 
is teught by one, and that freahness of outlook, 
saving of time and greater correlation between the 
brenchea might result. 5 i 

Miss Caswell, headmistreæ of the Edgbaston High 
Bohool for Girls, gave an interesting report on the 
minimum syllabus for science, which is based 
on the minimum sy. of the Association of 
Assistant Mistresses and of the Association of Women 
Science Teachers, and on the extended syllabus 
which is based on the Sciences Masters’ Association’s 
Report pn General Science, Part 2. Both of these 


Petroleum and 


HE im of the geographical distribution 

of the heavy minerals around the North and 
South Atlantic Oceans was streesed in NATURE of 
January 28, p. 169. It is well to remember, how- 
ever, that the world distribution of petroleum is 
also closely related both to the arta of peace and to 
the horrors of modern warfare. In the present 
temper of the world, any non-belligerent nation 
which possesses reserves of petroleum is in danger 
of finding itself involved im serious political oom- 
lications. This is especially true of those States of 
Bonth America which are believed to possess the 
worki’s largest reserves of petroleum. In this con- 
nexion, some remarks of Dr. D. Rey Vercesi and Dr. 
Juan H. Caorsi of Montevideo, in a paper of recent 
date!, seem worthy of wider attention. 

The authors observe that it is the policy of the 
more advanced nations of the world to exploit for 
their own principal benefit the lies of petroleum 
in the less-advanced countries South America. 
Since 1936, also, it has become the policy of the 
United States, which is the largest producer as well 
as the largest consumer of petroleum, to conserve its 
own resources, which are caloulated to be sufficient 
for about thirty years at the present rate of oon- 
sumption, and to I large quantities of crade 
oil foreign, mainly South American, sources. 
This attitude of the greater Powers is causing much 
searching of heart among South American lea, 
who see their national resources being rapidly ted 
and perhaps to some extent wasted elsewhere m the 
frantic rush of the modern world. Such stirrings of 
national spirit help to explain the recent happen- 
ings in Mexico and other States. 

The authors place the world produstion of crude 
oil in 1937 at about two thousand corre aaa , and 

the followi of production prin- 
oe E ee 


(each 
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new syllabuses have been drawn up by the Joint 
Matriculation Board of the Northern Universities. 
The minimum syllabus does not have a bias in any 
particular direction, and it tries to get a unity of 
scienoo through a study of forms of , the 
material environment and the ta and animals of 
the environment. The sylla is such that in 
ordinary circumstances there should be time for 
Tevision and for the introduction of other material 
which will give the individual teachers freedom of 
choice. The second paper naturally requires more 
time, and there would necessarily be opportunity for 
greater selection and deeper study of-sections of the 
syllabus in which there might be greater interest, 
and this would involve effort to suit the work to the 
special circumstances and environment of the school. 

Throughout the meeting it could be seen that there 
was a real and deep appreciation by science teachers of 
the need to make the teaching such that ‘it should 
reveal the influence of scientific thought and achieve- 
ment in the evolution of our present-day civilisation, 
and that it should indicate ita possibilities, for good. 
and evil, in the future of the human race’’. 





World Politics se 
g \ 
U.BA.. .. 1,278,000 Mateo j5 
ca ee om 
Iran. 78,100 Peru is 1ra 
1 EZo00 Amets ` 15,300 
They quote General Serrigny’s recent estimate in 
round of exportation m tons from the four 
principal geographical producing regions : 
North Ameria” .. .. $1,000,000 
Bouth America  ..  :. 28,000,000 
Hast Moditorranran .. 12,000,000 
Orient ee ee 14,000}000 
Total .. — 78,000,000 


Of this total, about 33 million tons go to Europe. 

The authors remark that since the necessities of a 

war in which the United States might be 
involved would greatly increase the demand for 
petroleum and the non-belligerent countries would 
not diminish their consumption, it would be necessary 
to increase world production perhaps two or three 
times, and supposing that supplies from North 
America, the east Mediterranean and the Orient 
were for various reasons uncbtainable or unreliable, 
on South America would fall fram neceasity or choice 
the principal charge of meeting the increased demand. 
The South American Btates, and especially Venezuela 
and Colombis, would thus be required to supply the 
demands of the belligerente. 

It is clear that an international situation of great 
gravity might easily arise, and it is good to know 
that the younger and clearer minds in South America 
are already at work upon the problem. The suthora 
urge the necessity of co-operation between the South 
American States themselves and collaboration in & 
nations of the world for the general good of humanity. 

- J. D. FaLooxne. 


1 “Politica del Petroleo a seguirse por los paises sudamerioanoe”. 
AN.OAP., Montoridso, 1038. 


No. 3825, APRIL 22, 1939 


NATURE 


Seismology at Kew Observatory 


Te moet complete seismological equipment in 
the Britiah Isles is at Kew Observatory, and 
ee to the enterprise of ita superintendant, 
Dr. F. J. W. Whipple, the performance of this has 
ceoently been vastly improved. Dr. A. W. Lee, the 
swiamologist at Kew, has now written an acopunt of 
she new installation (Meteorological Office, Geo- 
physical Memoirs No. 78, sixth number, 9. London : 
“LM. Stationary Office, 1939. 2s.). 
The three Galitzin seiamographs, originally pre- 
sented to Eskdalemuir Observatory by the late Sir 
Arthur Schuster, were, after transference to Kew, 
iaoed on a massive concrete pillar in the, basement 


he effect was not due to direct ts on the 
nstruments but to the rocking of the whole building 
«nd the surrounding subsoil by the wind ; hence the 
atirely new building to house the seiamograpbs, 
vhich was ready for ocoupation early in 1987. The 
wo Wood-Anderson seiamographs constructed at 
Kow (1933 and 1935) were transferred in February, 
whe Gelitzin horizontal pendulums in April, and the 
vertical Galitzin in September 1937. 

The new building, which has two rooms at the same 
level, is mtuated about 100 yd. scuth-south-west of 
the main observatory building, and hags ita floor 


5 ft. below the level of the surrounding 
The ing is covered by soil and turfed, the level 
of the being about 5 ft. above the surroundings. 
The whole is made to withstand the weather, and the 
tem ture of the ventilated rooms is thermostat- 

The south room, 20 ft. by 15 ft., contains the 
seiamogrephs on concrete pilara built directly on 
the floor, and the north room, 10 ft. by 15 ft., oon- 
tains the galvanometers and recording drum for the 
Galitxin pendulums on slate slabs cemented to oon- 
crete pillars. The is by a Hope Jones syn- 
chronome (No. 1901) clock which is arranged. 
oa ese ae at the minute and 4 sec. 
at the hour accurate to within a few tenths of a 
second, on fixed to an electrically 
driven drum. Tho rate is 15 mm. per minute. The 
small Wood-Anderson instrumente have a static 
magnification of about 700: 1 and the instrumente 
at Kew are adjusted to have a free period of 2-5 sec. 
with a damping ratio of approximately 20:1. Both 
north-south and east-west oomponentsa are made to 
register on the same drum in a similar manner to the 
three Galitzin instruments. 

It is confidently expected that in addition to 
welcome minor improvements, the changes will have 
obtained for the Kew seismograms that freedom from 
wind effect and more uniform drum rate than with the 
separate clockwork drives which was so much destred. 


paddock. 


The First Imperial Veterinary Conference 


HE Agricultural Research Conference 
which was held in London in 1927 recommended 


that certain specialized imperial agricultural bureaux ' 


should be established, and as a result ten bureaux 
are now in tion. Two important events have 
since taken ae Following .the Ottawa Conference 
of 1933, the Piperal Committee on Economio Con- 
sultation’ and Co- operation, in 1988, examined and 
reported on inter alia the work and functions of these 
bureaux; and in 1986 the British Commonwealth 
Scientific Conference met. 
The First Imperial Vetermary Conference is 
one of the many important developments of the 
tural Research Conference of 1927. 
It was held in on in August last and was attended 
by delegates from the United Kingdom, from each of 
the Dominions, and from Colonial Territoriss*. 
The Conference was opened by Mr. F. L. McDougall. 
a former chairman of the Council of the Imperial Agri- 
cultural Bureau, who pointed out the economic 
importancé of the livestock industry to the several 
territories of the British Empire, and directed atten- 
tion to the resulte that have been achieved in the 
control of animal disease. The seasions of the Con- 
ference were devoted to consideration of the working 
of the Imperial Burean of Animal Health and to 
discussion on certain disease subjects of outstanding 
interest. The deputy director read a report on the 


work of the Bureau. At the present: stage of its 
development, the maintenance of the indexing and 
services is the main activity. Index 
Vetertanartus, issued half-yearly, is a classified 
subject and author catalogue dealing with about 
10,000 references per annum. The Veterinary Bulletin, 
issued monthly, is devoted to abstracts, of which 
about 3,500 appear annually. The development of a 
review service is imminent. A special committee was 
appointed by the Conference to report on the Bureau. 
At the sessions devoted to disease subjecta, ‘“Foot- 
and-Mouth Discase”’, “Gaseous L denitis of 


Sheep”, ‘Virus Diseases of Animals”, 
tracheitis”, ‘Infectious Bronchitis and pat of 
Poultry”, ‘‘Blowflies of Sheep”, “Fowl Paralysis'’, 


“Bovine Mastitis”, ““Johne’s Disease’ and ‘Chronic 
Bovine Hamaturia”’ were discussed. 

Resolutions were emphasizing the impor- 
tance of the Im Bureeu of Animal Health and 
Tecommending certain developments in ita activities, 
on the importance of work concerning a reliable 
diagnostic agent for Johnoe’s disease, and on the danger 
of using certain prophylactic measures for the control 
of foot-and-mouth disease and some other virus 
diseases. 

* Report of the ag 


Voterinary be ig Nahi r ert 
eybrkigs: Imperial Bureau of sntmal 
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Science News a Century Ago 
Exploration of the White Nile by Steam Vessel 


Axona the papers read to the Royal Geographical 
Society on April 22, 1889, was one by A. T. ore 
entitled “On the Practioability of eg ates ae 
Sources of the White Nile with a Steam Vessel”. 
Fee cay iba Gat Ese ao 
author, bis attention was directed to ane of the great 
desiderate in African , namely, the explor- 
ing of the sources of the el Abyad. If a steam 
boat left Cairo in July, drawing not zr oH two 
feet of water, it might with care 
between Cairo and Khartoum. ae ant dened ths the 
subject of passing the cataracte to Mr. Perring, an 
eminent civil engmeer in the employ of Mohammed 
Alf Pasha who kindly made a drawing of a steamer 
calculated for a steam ition.” The 
was to leave Cairo in July, get to Berber in September 
and remain there until the end of the ramy season. An 
express was to be sent ahead to Khartoum to prepare 


for the arrival of the boat. From that place, the 
steamer would up the Bahr el and 
it would be probably found that six months would 


suffice to survey both branches of the river. The 
vessel would return to Berber and await the rising 
of the Nile before proceeding to Cairo. 


Fossils and Shells from Canada 


Ar a meeting of the Geological Society held on 
April 24, 1839, Lyell read some “Remarks on some 
Fossils and recent Shells collected by Capt. Bayfield, 
R.N., in Canada”. Several eminent conchologists 
having observed that in the English crag there aro 
certain shells which indicate a somewhat colder climate 
than that which prevails in our latitudes, and it having 
been ` that a similar difference may ‘be 
deduced, but with ter certainty, from shells 
found in the newer Pliocene strata in‘Sootland and 
Ireland, Lyell had been induced to examine with 
great care the collection sent home by Capt. 
Bayfield, which consisted partly of foasils 
from the most modern tertiary deposits bordering 
the Gulf of St. Lawrence, and partly of. recent 
Testacea from the Gulf itself.- -~ i 


The Smithsonian Bequest 

Ix a long communication on science, education and 
other matters to the Athenawmn of A 27, 1839, a 
United States ndent said : e topic now is 
the- appropriation of Smithson’s (English) bequest. 
The amount is half a million of dollars. Government 
have invited our distinguished men to offer plans for 
the propoged institution, and many have been given 
in. Some want e national university of the highest 
European order, in Washington on Jefferson’s model. 
Others propose courses of lectures, and various other 

i One of the most remarkable of these schemes 
is that of a German, who wishes for a grand national 
agricultural institute ab the seat of government, of 
course, with the idea, I presume, that agriculture is 
the great interest of this nation, and yet one in which 
we are grossly deficient. - He would have a 
farm large enough for all experiments to be tried, 
and all systems exhibited.” 

James Smithson (1765-1829), F.R.S., at his death 
had left more than £100,000 to the United States for 
founding a Smithsonian Institution at Washington 
for the increase and diffusion of knowledge. The 
Institution was finally inaugurated in 1846. 
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Societies and Academies. 


London 
Royal Society (Proc., A, 170, 300-450; 1989). 

A. C. COTHBHRTSON, Q. Guz and E. K. RIDEAL : 
Polymerization of vinyl acetate. - 

D. R. Barss, R. A. Buoxmveram, H.S. W. Massey 
and J. J. USWIN : Dissociation, recombination and 
attachment processes in the upper atmosphere. (2) 
Rate of recombination. 

D. SHommpgra: Magnetic properties af biamuth. 
(3) Further measurements on the de Haas -van 
Alphen effect. 

A. Wiaaiasworrs: Flexure and torsion of an 
internally cracked shaft. 

L. A. WieauaswosTtH and A. C. STEVENSON : 
Flexure and torsion of cylinders with cross-sections 
bounded by orthogonal circular arcs. 

E. L. MoBars : Diffusion of long-chain sulphonic 
acids. 

J. Q. Daunt and K. Munpmassomy: Transfer 
effect in liquid Hell. (1) The transfer phenomena. 
(2) Properties of the transfer film. 


Paris 
Academy of Sciences (O.R., 208, 853-952, 
March 20, 1989). 


A. Lawon: Dacitic pumices fl on the 
ocean between the Fijis, the New Hebrides and New 
Caledonia. 

L. Larroqus : A so-called active principle.: of 
curare. ` Carneiro described resulte contradicting the 
classical findings; they were due to experimental 
mistakes 


F. Geawpsman: Asymmetric distribution of ao- 
cessory organs. 

R. Foss» : Ureogenesis and purine nitrogen meta- 
bolism in planta. 

E. Cuarron and MLLE. J. SEGUELA : Genetic oon- 
tinuity of the oindtoma in some ciliate Hypotriches. 
J. Favarp: Determination of some oonvex 
surfaces. 

A. ROSĦNBLATT: Problems of the ocaloulus of 
variations in the case of simple integrals in whioh 
the extremities of the line of integration are variable 
on some curves with si points. 

E. Vusstot: Reducibility of automorph systems 
of which the associated group is simply transitive. 

S. Bagman and J. Mazommiswicz: Limiting 
values of functions of two complex variables. 

R. Tahuwstor: The spectroscopic triple star 
H.R. 6497. : 

Miia. P. Fava: i of oor- 
puseles. Indiscernibility involves indetermmism. 

G. Bosaw: Characteristics of the equations of the 


photon. 


A. Proca and 8. Goupsmir: Mase of the meson 
and other elementary particles. 

F.-J. Tasgusy: Polarographic study of polished 
amehangeable electrodes: analogy of structure of a 
Beilby surface and of a liquid mercury surface. 

A. Marom: Maximum distance of distinct 
visibility through a disturbed medium. Coloration 
of a liquid and intensity of light are without mffuence. 

G. Desmuu end Loupsrrsa: Influence of the 
electric fleld on the form of the emission bands in 
electro-photohuminescence. 

A. GUNDE : pean oye ay See ae 
microcyostalline bodies. 
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J. 8oLomon : The notion of superficial tension in 
eaclear physics. 

C. Hameny and A. RosmwBaRG: Emision of 
“eutrons during the experimental disruption of the 
~xanium nucleus: possibility of cham reaction. Each 
satron absorbed can lead to the amiæion of several 
<sutrons, and experimentally an increase of 20 
ant in the neutron effect on an ionization 

«s been produced. 

T. Unnanpxy and Rroptes: Contact action of a 
ated matallic surface on some explosive substances. 


G. Wiirrorr: The equilibrium P, = 2P, in 
‘hosphorus vapour. 
(To be continued.) 
Moscow 


Academy of Sciences (C.R., 20, Nos. 7-8, 1938). 


N. G. Toucanorr : Lines on a surface, the geodetic 
asion and the normal curvature of which are in a 


mear relation. 
W. Turki and P. Dusuqun: Structure of simple 


coups. 

P. DUBUQUE : A theorem, containing the theorems 
Frobenius, of Weimer and of Turkin, on the 
amber of elements of a given order in a group. 

V. Loxon: Deformation of closed and open 
tation surfaces with negative curvature. 

8. Foxmxorr: Pair of surfaces in which the 
symp of one oorrespond to a conjugate system 
E an , and the homologous tangents intersect. 

Ý B. IVANOVA : (1) Soft bundle-producing con- 
t of cosmic radiation. (2) Hard constituent 
£ ooamic radiation and the Rossi curve. 

J. L. Zamanov : Liquefaction of helium by means 
£ the Joule-Thomson effect. 

A. T. Danar and E. J. Puras: Measurement 
£ the absorption of ultra-sonic waves in air and in 


wgon. 

L Keva : Spectral distribution of the 
bsorption coefficient in X-irradiated sodium 
bloride crystals in the case of disappearance of 
mer tensions. 

F. A. KOROLEV : Application of Téppler’s method 
2 the measurement of ultrasound absorption in 


: Abeorption spectrum and life- 
aoe radical. 

V. I. Matysnev: Investigation of the frequency 
f the OH-group in binary mixtures iby msot 
ombination dispersion. 

A. MiapaL: Scattering of neutrons in ferro- 
lagnetics. 

M. A. Iymeay, L. G. Gwo and V. A. Kasa- 
ova: Oxidation of alkyl-anthraoenes, alkyl-anthra- 
uinones and their derivatives. (1) Oxidation with 
bromic anhydride of f-methyl-anthraquinone to 

«athraquinone-f-carboxylic acid. (2) Oxidation of 
-methyl-anthraquinone with chromic anhydrides to 
nthraquinone-B-carboxylic acid as influenced by 
rater. 

L. G. Govpiw: Investigation of the corrosion of 
ietala by non-eloectrolytes. 

O. On. Soanen and A. E. Baopaxy: Concentration 
£ the heavy isotope of oxygen and isotopic analysis 
f water. 

V. I. Nazarov and A. V. NIKOLAJEV : Applica- 
on of Kurnakoy's pyrometer in the investigation 
f the gelatinization of potato starch. 
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A. V. Nxoraszsv: A study of sterecisomery and 
of the isomerization of some complex platinum oom- 
pounds by the method of heating curves. Enlarging 
the crystals of metallic platinum. 

A. M. Rusmeramn : Investigation of the complex 
components of platinum and a- and f-amino- 


pyridine. 
B. M. Mamanov and N. G. Ganxova: Synthesis 
of 10-alkyl derivatives of 9-methyl-1.2-benzanthra- 


E. L. Kenroy : Pavlodar stony meteorite. 

V. N. Keesrovarrov and D. M. Ravame-Camr- 
NOUBOVA : Foraminifera from the transitional beds 
between the Devonian and the Carboniferous 

zone) of Kazakhstan, South Urals and 
Bornai ya Teia 

O. N. Sonomma: Role of amphidiploids and other 
balanced types in crcases between widely separated 
forme. 

`M. GompHaus=N : Interspeciflo hybrids in water- 
malons. 

K. I. Paweato: Living ancestors of cultivated 
water-melons. 

: (1) Stage-development in different 


of lettuce (Lactuca satwa var. 
a of the “sign of photoperiodic 


turnips. 
V. G. AuaxanpRov and O. G. AumranpRova: 


Endosperm nuolens and its role in filling and ripening 
of grama of cereals. 
V. J. Rupmwsraza: Anatomical premises for 


large-rooted forms of ‘kok-saghyr’. 

G. L Armoy and A. D. Arnmman: Various parts 
of the anterior lobe of the pituitary body and physio- 
logy of lactation. 

A. V. Rouwsantsev: Growth of embryonal tissue 
a ee Se chides 

vat As Women Tie 
ormewiredH : The action of the substance 
ae aa a e e a 
the chick. 
Rome 
National Academy of the Lincei (Atii, 28, 117-175 ; 1938). 


G. Anwar: Fundamental problems of the 
grag meh and Newton’s law (8). 
Keplerian motions and theory of the 
ence aberration of light. 

Q. Mayonana: (1) Further researches on the 
action of light on thin metallio films. (2) Aotion of 
ay interrupted light on thin gold films. 

GHEBABDELII: An observation on the linear 
complexos of 


A. ROSENBLATT: Unequal single-valued functions 

in the unitary circle. 

L. Sonam: Infimence of internal orientation 
rae in photogrammetric restoring. 

F. Mazza and C. Mratrannr: Some p-amino- 
baa sulphonyl-c-aminoacids and their derivatives, 

0. ARBNaUDI: Researches on the acidifying micro- 
organisms of ensilaged fodders. 

A. CORBADHETTI: Attempt to reconstruct the 
general cycle of plasmodians in the vertebrate host. 

Q. Marrmo and A. ALIBRANDI: New observations 
on the conditional reflexes of blinking (for acoustic 
stimuli). ` 

A. Varova: H: hic observations an the 
lakes of Italian cae Ate 
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Forthcoming Events 


[Mociings marked with an asterisk are open to the publho.] 


Monday, April 24 

Vioronia Inercrorm (ab the Central Hall, Westminster, 

8.W.1), at 4.30.—Mrs. Walter Maunders: ‘The History 

of as Reflected in the Astronomy and Meteor- 
Palapye eerie ee dee 

ROYAL GĦOGRAPHIOAL Soonmrry, at 8.80.—A. Ki 

Imperial College Expedition to Jan Mayen, 1 


Tuesday, April 25 
Sr. Many’s HOSPITAL, Lonpon, W.2, at 5.—Prof. Wilfred 
Trotter, F.R.S8. : “Has the Intellect a Function ?” 


“The 


Wednesday, April 26°. 
Univurnstry Cotteas, Low»pon, at 5.—Dr. A. Hrdlidke: 
“The Present Status of our Views on Human Evolu- 


tion”’.* 
Thursday, April 27 
Iystrrotiom or ELECTRICAL Exqnommrs, at 6.—Prof. 
P.M 8. Blackett, F.R.B.: ‘“Ooamic Rays” (Kelvin 


Leoture). , 
? _ Friday, April 28 
Uxıvamsrry CorLear, Lowpom, at 5.—Dr. A. Hrdlička : 
“The Racal Fallacies and Realities of European 
Peoples”. 
Rovat Ixsrrroron, at 9.—Nır James Jeans, O.M., F.R.S. : 
“Tone Colour and Electrical Musio”. 


Saturday, April 29 
Gumer Wars FaLLowsHe (at the Art-workers’ Guild, 
6 Queen Square, Southampton Row, W.O.1), at 2.30.— 
Annual General Meeting. 
R. A. Smith: “New Light on Pre-historic Monu- 
ments” (Presidential Address). 


U.S. NamowaL Acapmry or Soumags, April 24-25, 
, Annual Meeting to be held at Washington. 
April 24, at 8.30: Sir William Bragg, Prea.R.8.: 
“History m the Archives of the Royal Society” (Pilgrim 
Trust Lectare).* 


Barriso MEDICAL ASSOCIATION, A 27-29. National 
Conference on ‘Wider Aspects of .Nutrition’’. 
April 28, at 8-15.—Prof. V. H. Mottram: “Nutrition 


and the Publio Health” (Sir Charles Hastings Publio 
Lecture).* `’ 





Appointments Vacant 


Fee ee ea SEP am nies, On di 
before the dates mentsoned 


a Muon Widest flee, Glarus Bees, r 
Mon. (April 28). 
LECTURER IX Hamama SUBJECTS in the West 
Hartlepool Technical Go The Cinet Hducation Officer, Bdusation 
Offices, West Hartlepool (April 28). 
LECTURER IN Hyaa sawp PUBLIO HEALTH in the Battersea 
London BW Li The Prinerpal (A pal D) 
Jumon DrverriaatoR oF STRENGTH or Mirmeits to the 
Metals Huston Street, 
ry Committee af ths 


Britash Mon-Ferrous Research 
London, N W.1—The Secretary (May 1). 
Board, 162 Northumberland Street, Now- 


RERO Orricme for the Technwal Adviso 
Morta Mast Development 

$ m-Tyne May 1). 
MKATHEKATIOS tn the Constantme 

Director of Hdneation, Hduoation Offices, 
Ix Botaxy tn Untvermty Oollege, Swansea— 


NATURE 


APRIL 22, 1939, Vor 143 
Reports and other Publications 


(not tnchaded wi the monthly Books Supplement) 
Great- Britain and Ireland 


Industrial Research. Inder to t 
. VoL 10, No. 3, December 1% 
, asasted by 


paman Davies a 
5 ¥+189-200' HW Statione 
Office.) 4s. 6d. net, [2 


No. 24: Enie a en ar aaa, 


cf Gram antl other Diaea Ieee Pp. tv+18 (8 plates). Cod 
H. Stationary Office.) 3d. net. 


Other Countries 


Suomen Geodesttiesn Laitoksen Yule. No. 27 : Formeln u 
Tabellen sur Berechnung der Mtvellitwchen Bafraktion. Voa t. 


Kukkamiki, Pp. 18. (Hehmki: Finnischan Geoditiechen Ine 
tutes.) [? 
Band 78, Abh. 1: onaman Obese oft 
s 1036. Hon aae meee 
xvi+246+26 (Zurich: Gebruder 
Srenuks = mers 
Hydrografl 14 a Or eg se 
and on the To eT) Tiumination. By Kile O, dohna a 
Lilfequist. . . í 
ao Svenska H haai a gria Seta, [2 
Field Museum of Natural History. Botanical Series) Vol 20, D 


1: The Myxophyoes of Francs Drouet. ` 
439.) Pp. 14 (Chicago: een of Natural te 


U: of Denver : Department of a 
Maio By a p Bonet pp n Tinea Center OD 
University of Denver.) f ' [2 
Annual Report of the American Telephone and re 
T aoig 


for 1988. Pp. u-+38. (New York and London: 
and Telegraph Oo.) 
Ministry of 
paan. BY Dr: “eg Hunt and Dr. P. Paine uppie iemani to Vi 
to 108 Cony See PRN rne t (Onde 
o 

ovement r) Bot 8, if 
U8. T oiaoi Coast and 
a aa Nor men The United States Coast and and Geodet 
Survey; tts Work in the Waters of ù 
United States and and Possessions, and oth 

Pp. 12+2 plates. (Washington, D.O.: 


Activitees, 
Printing Office.) [£ 
epee om Grenland udgivne af 


Smithsonian Miscellancous No. 4° Five No 
Races of Birds from Veneraela Alexander Wi re, (Publioatic 
$528.) Pp. 8. encase D-O. Bmtithsonian Institution.) [r 
Or rig eke Statós, Natonal nog te Vol, 86, N 


3048: Re n of the Beetles of the Melolonthme 
of the United States. Py Tamtoneo W. r. Pp 157-168+plat 
9—10. (Washington, D OÙ.: t ) [z 
TB. Dopárement. of Interior: Office of Mdueation. Bullett 
1037, No. : Bd and the Civil Service in New York Cit 
Garversities} a parre od (Washington, Gr dorms 
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Printing Offies.) 15 cents (2 
Im; Council of Agnoultural Bullet: 
Gaoema, Dr D Kanariar and B M cal Te HOF pls 
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of and Vegetables. By G. B. Obeema Dr. D. V. Ka 
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Aeronautical Research in Australia 


ARLY in 1937, the Australian Government 
invited Mr. H. E. Wimperis to advise on 
the mauguration of aeronautical research in the 
Australian Commonwealth. It could have made 
no better choice. Mr. Wimperis has been closely 
connected with aeronautical research practically 
from its beginnings in Greet Britain. For twelve 
until he retired in 1987 he was responsible, 
fy ae of scientific research, for the organiza- 
fon and development of research in the Air 
. Owing to his retirement he was free 
to apply his unrivalled experience to the problems 
of Australia. He spent six months in visiting the 
Royal Australian Air Foroe Stations in New 
South Wales, Victoria, and Western Australia, 
and the civil aerodromes in New South Wales, 
Victoria, Western Australia and Brisbane. He 
also visited the Munitions Supply Establishment 
at Maribyrnong, Victoria, and many engineering 
and industrial plants. 

One of the principal recommendations made by 
Mr. Wimperis in his report* is that an engineering 
research establishment be organized for experi- 
mental work in aerodynamics, aircraft and automo- 
hile engines, and for the testing and development 
of aircraft instruments and other equipment. Mr. 
Wimperis estimates the initial capital cost of 
such an establishment to be £143,000, and the 
annual cost of its staff when completed to be of 
the order of £12,000 a year. 

This recommendation has already been acted 
apon, and a start has been made in the building 
of the laboratory at Fishermen’s Bend, a few 
miles from Melbourne. The laboratory is to 
be built close by the aerodrome belonging to the 
ndependent Commonwealth Aircraft Corporation, 

* Partiament of the Commonwealth of Australe. Report by H. E. 


On Pao en Research in A e 
Zl Deoember.1 . Pp. 17. (Canberra: Government Printer, 


which has agreed to give free use of its aerodrome 
to the laboratory and to co-operate fully with the 
research investigations. A short distance away are 
the works of the General Motors Company. 

It is understood that the Commonwealth Govern- 
ment also intends to set up a Bureau of Standards 
at Sydney. The new Engineering Research 
Laboratory at Fishermen’s Bend and the Bureau 
of Standards at Sydney will correspond together 
to the National Physical Laboratory in England. 
The aeronautical work at the new laboratory will 
be supervised by an Australian Aeronautical 
Research Committee; but the laboratory as a 
whole will be administered by the Council for 
Scientific and Industrial Research, the chief 
executive officer of which is Sir David Rivett. 

Mr. Wimperis also recommends the establish- 
ment of a professorship of aeronautical engineering, 
and a readership in meteorology in Australian 
universities. Both these recommendations have 
already been given effect. A chair of aeronautical 
engineering has been establiahed at the University 
of Sydney. The Commonwealth Government has 
made a grant of £20,000 for the building of an 
aerodynamics laboratory at the University, £12,000 
for ita equipment, and £8,000 a year for salaries and 
maintenance. The State Government has added 
£18,000 for building a hydrodynamics laboratory 
in conjunction with the aerodynamics laboratory. 
An assistant professorship of meteorology has been 
established at the University of Melbourne. 

It may possibly be argued that the comparative 
remoteness of Australia, even in these days of 
rapid transport, the smallness of its population, 
and the relatively insignificant size of its industry, 
all combine to make the carrying out of sero- 
nautical research both expensive and unnecessary, 
in view of the very large sums of money already 
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devoted to the subjeot in other countries in 
Europe and America. Would it not be possible 
for Australia to get all the information it needs 
by studying the resulta of work in Great Britain 
and in America without attempting to duplicate 
it on what would appear in these countries to be 
an inadequate scale? Such views have been 
expressed, but we believe them to be entirely 
wrong. In the first place, no one can appreciate 
fully and apply the results of scientific investiga- 
tions unlees they themselves are engaged on 
similar work. It does not matter in the least that 
Australia may not be in a position for many years 
to contribute anything of first-class importance to 
the science of aeronautics. If no start is made, 
there never will be such contributions. Now that 
the start has been made, Australian contributions 
to the science will depend upon whether men of 
first-rate ability can be attracted to the country. 
In the meantime, the presence and active work of 
a trained staff will undoubtedly lead to a fuller 
comprehension and application of the results of 
work in other countries. 

In the second place, Australia is committed to 
a policy of developing its manufacturing industries, 
as well as the older and more valuable industries 
of agriculture and mining. If Australia seeks, as 
it undoubtedly does, to attain a high state of 
efficiency in its manufacturing industries, it 
certainly needs a central institution of the first 
rank in engineering research. In the particular 
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case of the aeronautical industry, it is essential 
for the defence of Australia, and not merely off 
Australia but also of the British Commonwealths 
of Nations, that the manufacture of aircraft on as 
large scale should be undertaken in Australia. As 
start has been made and the industry is in the hands 
of capable and enthusiastic leaders. That it it 
bound to expand, and expand very greatly, in the 
near future is scarcely open to doubt, and ite 
expansion must be facilitated by the new orations 
of a Government Aeronautical Research -Labora- 
tory. In aeronautics, as in every other branch om 
applied science, research and manufacture reach 
on each other. Neither oan be fully efficient unles 
it is in close contact with the other. Aircraf 
manufacture in Australia cannot exist in a healthy 
state if it merely relies on information and advice 
from other countries; nor will Australian aero- 
nautical research be much more than academie 
and second rate if it is not carried out in the 
closest contact and with the enthusiastic support 
of Australian aircraft manufacturers. ^., 

The organization starts under the happices 
auspices. The Australian Council for Scientific 
and Industrial Research, presided over by Bir 
George Julius, and administered by Sir Davidi 
Rivett, has the complete confidence of the Aus- 
tralian Government, and scientific workers in 
Great Britain as well as those in Australia will feel 
that the development of aeronautical research ina 
that continent is in safe hands. 


The Modern Approach to Indian Problems 


(1) Social Service in India : 

an Introduction to some Social and Koonomic 
Problems of the Indian People. Written by Six 
Contributors. Edited by Sir Edward Blunt. Pp. 
xxiii-+447+-16 plates. (London: H.M. Stationery 
Office, 1938.) 10s. 6d. net. 

(a) Health and Nutrition in India 

By N. Gangulee. Pp. viii+337+13 plates. 
(London: Faber and Faber, Ltd., 1939.) 15s. net. 


(1) W TEER may have been the ideas of 

the founders of the British Empire, the 
purpose always before the best of the modern 
administrators is to develop each part so as to 
give to its inhabitants the fullest and richest life 
possible for them. This purpose is particularly 
clearly shown in the volume called, appropriately 
enough, “Social Service in India” published by 


H.M. Stationery Office, and edited by Sir Edward 
Blunt, with the collaboration of six colleagues, 
including some of the most distinguished Indiar» 
civil servants. The volume grew out of a proposa 
made by Sir Atul C. Chatterjee’s Committee sei 
up in 1986 to inquire into the system of probatior 
for the Indian Civil Service : the proposal was that 
lectures should be given to the probationers on 
social welfare in India, and that a book should 
be prepared for use in connexion therewith. The 
first course was given in 1938 and the chaptert 
were issued in typescript ; they were then revised 
and expanded and are now printed in book form. 

Contributors and editors alike have done thei 
work well, and we know of no acoount of moderp 
India so complete and concise as this. Sir Edward 
opens with two chapters on the environment and 
the people, showing, in the manner of the modern 
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geographer, how each has reacted on the other. 
Then follows a chapter by Mr. O. G. Cherevix- 
Trench on the rural community, giving a olear 
statement of its complex structure, of the nyotwart 
ind the semindari systems of land tenure and 
«nanagement, and of the land revenue and settle- 
ment problems. 

Mr. R. G. Allan contributes two chapters on 
agriculture, the first giving a well-balanced 
woount of the actual position, and the second 
showing the steps which the various departmenta 
are taking to effect improvements. These include 
che provision of better seed, better manures and 
implements, better methods of cultivation and of 
water supply, better livestock and better marketing 
acilities. There is also a section on the cultivation 
if fruit and vegetables, now recognized as of grow- 
ng importance as sources of vitamins and mineral 
substances in the people’s dietary. Cattle are of 
varticular significance in the life of the village: 
ually the males are favoured as supplying power 
o the farmer, while the females have a lees im- 
rortant position, receiving less food and of poorer 
juality, excepting only when they have special 
ng for milk production. Broadly speaking, the 

types are found in the areas around the head 
if the Bay of Bengal—regions of high rainfall and 
<ateritio soils; the better types are found in the 
trier tracts of the Central Provinces, Bombay and 
aorthern India. Mr. Allan accepts the necessity 
or burning the farmyard manure, this being a 
sheaper fuel than coal or charcoal: but the 
asant is being made to realize that green manures, 
vomposts and earth soaked with the urine of 
mnimals, are all good manures. Green manuring 
+ found to be the most practicable, and it is now 
«xost oommon (1) before sugar-cane, where the 
round was formerly left as open fallow, (2) be- 
ore irrigated wheat, (8) before rice, if rain or 
rrigation permit of the establishment of a legum- 
nous crop before transplanting begins. Night soil 
8 but little used, as only very low castes will 
1andle it. 

Closely associated with agriculture come public 
wealth and nutrition, ably dealt with by Sir John 
Vegaw. Famine and pestilence have in the past 
aken a terrific toll of Indian life: Bir John 
shows how they were gradually controlled, and 
lescribes in some detail the public health services 
vf the Central Government and of the Provincial 
dovernments. Systematic efforts are made in 
some provinces to bring medical aid within reach 
xf every Village. In Madras, 428 medical men receive 
« subsidy on condition that they reside in certain 
villages and provide medical relief for the sick poor. 
n the Punjab, 360 small dispensaries have been 
milt, each in charge of a subsidized practitioner— 
‘hese are in addition to the older hospitals and 
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dispensaries. Some £3,000,000 has been spent on 
hospitals in British India, and nearly 12,000 
students are being trained in the medical schools 
and colleges. There are, however, nearly half a 
million villages in British India alone, exclusive 
of Burma and the Indian States, and they contain 
nearly 90 per cent of the total population of 
270 millions. The birth-rate in British India is 
high ; im 1935 it was 35 per mille (this included 
Burma) against 15 in England : the death-rate was 
24 against 12 in England : the infant mortality-rate 
was 154 against 57 in England. The most significant 
fact brought out by these figures is that the annual 
number of births in British India and Burma aver- 
aged 44 millions between 1881 and 1890, but was 
more than 9} millions in 1935. This great growth 
of population is, of course, putting considerable 
pressure on the land, and Sir John recognizes that 
human nutrition is the most important and moat 
difficult of all Indian problems. Experts differ as 
to whether the total food production in India is, 
or is not, adequate, but all agree that the great 
majority of the people are poorly nourished through 
lack of certain vitamins and mineral substances, 
and by reason of the poor biological value of much 
of the protein eaten. But this is no reason to think 
that the problems are insoluble. Accounts are 
given of the deficiency diseases that prove the lack 
of essential foodstuffs, and of the well-planned 
investigations on human -nutrition now in hand 
by Dr. W. R. Aykroyd and others. 

Sir George Anderson deals with the vexed 
question of education, and sets out clearly the 
disadvantages of a system which has undeniably 
turned out a considerable number of unemploy- 
ables. An important chapter by Sir Frank Noyce 
deals with industrial labour and the many diffi- 
culties that have arisen in the development of a 
factory system in India. Finally, Mr. C. F. Strick- 
land discusses co-operation, a method which, if it 
could but develop in India, would go far to solve 
many of the peasant’s difficulties. 

Altogether the volume can be strongly recom- 
mended, not only to those about to proceed to 
India, but also to all who are interested in knowing 
something of the way in which modern adminis- 
trators tackle the problems that daily confront 
them there. We suggest to the editor the desir- - 
ability of giving a short list of the more important 
of the many reports that have been issued on the 
various greet problems discussed in the book, or 
alternatively, that they should be quoted as sources 
of fuller information should this be desired. Some 
of these reporta are of special value but they run 
the risk of being overlooked, and few men have 
either time or the courage to attack, without 
guidance, the great mass of official literature that 
has now accumulated. Another improvement 
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would be the inclusion of an appendix summarizing 
the more important of the statistics discussed in 
the book. S 

(2) Prof. Gangulee’s book deals entirely with 
health and nutrition in India, which he, too, regards 
as the most important problem there. He is 
unusually well equipped among Indian writers for 
his task : his early training under Tagore gave him a 
wide humanitarian outlook ; his subsequent career in 
the United States, at Calcutta and at Rothamsted 
showed what was practicable in the way of agri- 
cultural improvement; his membership of the 
great Linlithgow Commission in 1926-28 furnished 
him with full details of the Indian problems ; 
finally, his recent long months of reflection and 
writing have enabled him to put his ideas into shape. 

In a significant dedication to Pandit Nehru, 
Prof. Gangulee quotes the old saying about India 
that ‘for every three mouths there are only two 
rice bowls” and so aligns himself with those who 
regard even the total production of food in India 
a8 inadequate, quite apart from the recognized 
inadequacy of vitamins and mineral substances. 
His suggested remedies are interesting. First and 


NATURE 


APRIL 29, 1939, Vor. 143 


foremost, to overcome the fatalism, even defeatism, 
which he finds so prominent in Indian life; then, 
the reorganization of the Iand system so as to 
abolish the tendencies to over-fragmentation'’ of 
holdings in some regions, and over-large holdings 
in others; and the reorientation of agriculture so 
that human nutrition becomes its main purpose. 

This question of the proper feeding of India is 
admittedly difficult, but it is now being faced 
courageously and we may still hope for a successful 
outcome of the many efforts now being made. 
One of the most hopeful features in the situation 
is the keen desire of the leaders of Indias, the 
Viceroy, the great social and political leaders, and 
the administrators, that the standard of life in the 
villages should be raised. It is now widely re- 
cognized that the prime purpose of Indian agri- 
culture should be to produce food in the necessary 
quantity and of the proper quality, and that for 
this purpose special efforts must be made to 
bridge the present gap between the agricultural 
experiment station and the small cultivator, so K 
to bring the benefits of science within the reach 


the villages of India. E J. a? 


Combinatory Topology 


Topologie der Polyeder und kombinatorische 
Topologie der Komplexe 
Von Prof. Dr. K. Reidemeister. (Mathematik 
und ihre Anwendungen in Monographien und Lehr- 
biichern, herausgegeben von E. Kamke, Band 17 ) 
Pp. ix+196. (Leipzig: Akademische Verlags- 
gesellschaft m.b.H., 1938.) 14.80 gold marks. 
E ees first systematic exposition of coombmatory 
topology was made by Dehn and Heegaard 
in a section of the “Enzyklopddie der mathemat- 
ischen Wissenschaften”, in which the exact oon- 
cepts involved are only developed as far as the 
third dimension. The extension of the theory to 
complexes of higher dimensions was fraught with 
considerable difficulties ; and it was due to the 
work of M. A. H. Newman that the gap was 
finally bridged. In the section of the encyclo- 
pedia referred to above, he showed that com- 
binatory topology was one of the most primitive 
branches of geometry, in which the concept of 
limiting values had as yet no place. In fact, as 
Prof. Reidemeister describes in detail in the 
present treatise, combinatory topology turns out 
to be a well-defined partial domain of the theory 
of polyhedra—a fact well caloulated to demon- 
strate the elementary character of the subject and 
to justify Prof. Reidemeister in providing a new 
and systematio presentation of it. 


In Euclidean geometry, a number of geometrical 
figures known as polygons or polyhedra—triangles, 
rectangles, cubes, eto.—are both familiar and 
indispensable. But the general concept of a two- 
or three-dimensional polyhedron has no part 
whatsoever in the definitions of these figures. 
Triangles and cubes are obtained directly from 
geometrical axioms; and even the more compre- 
hensive class of convex polyhedra is treated as a 
special convex domain, as a section of a finite 
number of semi-spaces for example, and not as 
polyhedra having the additional property of con- 
vexity. Although, by virtue of numerous elemen- 
tary examples, we may be familiar with the abstract 
idea of the polyhedron, an exact and unequivocal 
concept such as is essential for any systematic 
investigation, is. lacking. Thus, at the outset, we 
are, a8 Prof. Reidemeister says, confronted with a 
decision the consequences of which present oon- 
siderable difficulties for further developments. 

By Prof. Reidemeister’s fundamental definition, 
in which only the axioms of connexion and order 
of linear geometry and no continuous properties 
whatsoever, are assumed, a polyhedron P is an 
aggregate of points of a linear space R". It is in 
fact an extension of the definition of convex 
polyhedra given above. The totality of the poly- 
hedra of an R* is once more a polyhedron, and is, 
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moreover, the smallest aggregate-ring which con- 
tains the totality of the semi-spaces and linear 
sub-spaces of the R". 

A polyhedron P can be obtained in two different 
ways; and the task which follows from Prof. 
WReidemeister’s definition is a twofold one. On 
one hand, to obtain the connexion between the 
different methods of representation of P ; and on 
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the other, to obtain those properties of P which 
are independent of the method of representation, 
from a single representation. This task is socom- 
plished by Prof. Reidemeister in two stages, and 
forms the substance of the present work, which 
does not assume much previous knowledge on the 
part of the reader, of either linear algebra or linear 
geometry. 


The ‘‘Handbuch der Zoologie” 


Handbuch Der Zoologie : 

aine Naturgeechichte der Stämme des Tierreiches. 
Jegründet von Prof. Dr. Wily Kükenthal. 
Herausgegeben von Dr. Thilo Krumbach. 

Band 4, Halfte 2: Insecta 2. Lieferung 9. Pp. 128. 


46 gold marks. 

Band 4, Hälfte 2: Insecta 2 Lieferung 10. 
Pp. 96. 12 gold marks. 

Band 4, Halfte 2: Insecta 2. Lieferung 11. 
Pp. 160. 20 gold marks. 

Band 4, Hälfte 2: Insecta 2. Lieferung 12. 
Wp. 160. 20 gold marks. 

Wand 4, Halfte 2: Insecta 3. Lieferung 13. 


Ep. 144+4xiv. 20 gold marks. 

Band 4, Hälfte 2: Insecta 3. Bearbeitet von Dr. 
Max Beier und Dr. Friedr. Hendel. Lieferung 14. 
Pp. 312+xvi. 48 gold marks. (Berlin: Walter 
Je Gruyter und Co., 1938.) 


TE parts of this publication now under review 
complete the three volumes devoted to the 
Knsecta, which comprise 2,756 pages of text and 
additional pages, and 2,785 figures, all of high merit. 
‘he various orders, of which thirty-three are recog- 
nized, are dealt with in a remarkably uniform 
manner considering the different authors involved. 
ach starts with a short general acoount including 
a definition and a historical note. Then follows 
the morphology of imagines, larve and pupe, 
after which comes the detailed anatomy, with 
some reference to the physiology of the various 
systems, commencing with the integument and 
ending with the reproductive system. Problems 
of general interest such as the biology, phylogeny, 
geographical distribution, palwontology, eto., 
precede the conoluding and often most extensive 
part, the olassification. In the latter, extensive 
and practical keys are provided. These are most 
useful since they cover the order as an entirety as 
it is now known and hence avoid the pitfalls of 
keys that are drawn up for a particular region 
whare an order may be incompletely represented. 

The whole of the first two Lieferungen here 
sonsidered and the first sixteen pages of the third, 


that is, Lieferung 11, are concerned with Diptera, 
the account of which had been commenced in 
Lieferung 8. It is by Dr. F. Hendel and Dr. Max 
Beier. There are 296 illustrations and while none 
of them is original, a large number are taken from 
the works of the former authority. It would, of 
course, have been impossible to malude a complete 
list of all the literature of so large and important 
& group. The difficulty is met by giving a list of 
ten works each of which has an extensive biblio- 
graphy. This is supplemented by a selected list 
of the more important works of the last twenty 
years, which occupies five and a half pages. 

The remainder of Lieferung 11 and the first 
sixty-four pages of Lieferung 12 contain Dr. Max 
Beier’s account of the Heteroptera. Of the 105 
illustrations with which it is furnished none is 
original, a number being taken from the works of 
Handlirsch and of Weber. The last seven pages 
are devoted to a bibliography. 

The same author’s account of the Homoptera 
occupies the remainder of this Lieferung, the 
whole of the next and the first twelve pages of 
Lieferung 14, the last six of which contain the 
bibliography. Itustrating it are 317 figures ; one 
photograph and one diagram are original, and of 
the remainder a number come directly or indirectly 
from the classical work of Weber. 

At the end of Lieferung 13 are title-pages, list 
of contents, eto., for the volumes Insecta 1 and 2. 

Lieferung 14 with ita 312 + xvi pages is by far 
the largest individual part. In a work like the 
present, the publication of which has extended 
over a period of years, it is inevitable that impor- 
tant works and even fundamental contributions to 
our knowledge of various orders should have been 
made during the interval: forty-four pages with 
thirty-one figures have wisely been devoted to 
remedying this. In such an extensive work also it 
is to be expected that slips and misprints should 
occur and these too, few in most orders, have been 
corrected. It is rather a surprise to find that m 
the Lepidoptera it should have been found neceg- 
sary to provide a page and a half of corrections for 
171 original pages; this rather suggests faulty 
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staff work somewhere. The greater, part of 
Lieferung 14, 266 pages of it, is devoted to a 
closely printed index arranged in three columns. 
This is a most remarkable piece of work, for it 
contains many thousands of entries which, by 
means of cantractions, signs and full cross refer- 
enoe give ready access to the enormous mass of 
information in the books. To take an example 
chosen purely at random, under “Sternite” there 
are more than 100 separate entries referring to 
the different sternites, their occurrence in the 
larvæ and the imagines of the various orders where 
they are mentioned. These entries in turn are 
cross-referenced. 

In the table of contents in Lieferung 14 it is 
stated that Insecta 3 commences on page 1729 and 
it finishes on page 2756, that is 1028 pages. Yet 
on the covers of the parts, Insecta 3 does not appear 
until page 2301, and on the inside of the back oover 
of the past part it states that Insedta 8 contains 
“xvi + 1112 Seiten”. Such discrepancies are 
difficult to excuse and provide unnecessary trouble 
when it oomes to binding the volumes. Bo also 
will the fact that following the title-page for 
Insecta 2 we find in the table of contents a complete 
survey of Insecta 1 as well as Insecta 2 arranged 
continuously so that they cannot be separated. 
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By now this well-known general “Handbuch 
der Zoologie” has made a very definite place for 
itself in zoological libraries throughout the world. 
It is practically indispensable in the general library, 
for no other publication at present available can 
be regarded as a serious rival. The specialist 
library naturally depends upon the individual 
memoirs and researches in its own field appearing 
in scientiflo periodicals. But even here the 
“Handbuch” will prove of value since its fall 
summaries of the fundamental work in each group 
up to date will furnish satisfactory stepping-off 
places. Indeed some specialists would do well to 
consult the volumes so as to orientate - their 
particular studies to knowledge of a wider field and 
not get entirely lost in one small corner. It is 
the greater pity, therefore, that ita price puts it 
beyond the reach of many who would wish to have 
more constant socess to its pages. The three 
volumes devoted to Insects have a total cost of 
Rm. 379 which, even allowing for a possible rebate 
of 25 per cent, representa at the present rate of 
exchange an outlay of more than £25 0s. 0d. 
This is more than the average worker in university 
or research station, or indeed a small general 
department, can contemplate spending on such a 
book, good though it may be. : 

a 


Wireless Direction Finding 


Wireless Direction Finding 

By R. Keen. Third and enlarged edition. Pp. 
xi+803. (London: Iliffe and Sons, Ltd., 1938.) 
258. net. 


the first edition of this book appeared 

in 1922, interest in wirelees direction-finding 

was confined to a comperatively few individuals 
who were engaged either in the practice of the art 
for navigational purposes or in ita application to a 
scientific study of the propagation of radio waves. 
Since the second edition appeared more than ten 
years ago (see review in Natuns, March 10, 1928), 
the scope and application of wirelees direction- 
finding have increased considerably. Its use in 
connexion with marine navigation has become 
more widespread and has aoquired greater re- 
liability, while more recently it has become a very 
important aid to the navigation of aircraft. The 
appearance of the third edition, dealing in a com- 
prehensive manner with the most up-to-date 
aspects of the subject, definitely establishes Keen’s 
book as a standard work, which should be in the 
hands of all those engaged in the design, manu- 
facture and installation of direction-finders, or in 


the study and application of the resulta obtained 
therewith. 

On the research side, this instrument continues 
to bee. vay. decfal too) in’ Sonnen seith 
scientific mvestigations of the propagation of 
electrio waves, including those unwanted waves of 
natural origin known as atmospherics. In a fore- 
word to the edition under review, Mr. T. L. 
Eckersley stresses this aspect of the subject and 
directa attention to the efficient manner in which 
the scientific and technical sides of the art have 
advanced hand in hand. 

In order to make room for new material, the 
author has had to delete the portions of the 
second edition deeling with the use of directive 
aerial systems for communication purposes only. 
Even so, the book has increased in size from less 
than 500 to more than eight hundred pages. After 
a brief historical introduction an explanation is 
given of the principles of the various types 
of directive aerials and the manner in which 
they are influenced by electric waves. Detailed 
descriptions follow of the types of direction- 
finding apparatus used for shore, ship and air- 
craft installations, and of. the various phenomena 
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encountered in these three spheres of applica- 
tion. The limitations imposed on the various 
types of instrument by vagaries in the propagation 
of waves arè déscribed in some detail, together 
with the manner in which these limitations have 
been overcome or reduced in importance. A chapter 
on systems ‘of direction-finding which do not yet 
appear to have earned ‘commercial’ success in- 
cludes the instrument giving a visual indication 
of bearing by the aid of a cathode ray tube. Recent 
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developments in connexion with this instrument 
indicate that it may soon be expected to emerge 
from its experimental shell, in which it has for so 
many years proved a most invaluable tool for the 
scientific investigator. 

A well-arranged bibliography of selected papers 
is included in the book, and this will prove very 
useful to the student or research worker who 
wishes to delve deeper into the subject. 

R. 'L. Samru-Rosw. 


Molluscs of the Great Barrier Reef 


Great Barrier Reef Expedition, 1928—29 
Scientific Reports, Vol. 5, No. 6: Mollusca, 
Part 1. By Tom Iredale. Pp. 200-426 + 7 plates. 
(London: British Museum (Natural History), 
1939.) 15s. 
HIS volume deals with the Lamellibranchia, 
excluding the Eulamellibranchia. The Barrier 
Reef Collection was augmented by dredgings around 
the Low Islands, with a few from the Queensland 
inland. These regions the author names the 
inderian and’ Banksian divisions of the Aus- 
fauna A short history of reef exploration 
“in the area, from Captain Cook to Hedley and his 
collaborators, is followed by a discussion of the 
criteria providing a basis for the classification of 
lamellibranchs. The author’s scheme of classifi- 
cation is given, and the remainder of the book is 
devoted to a description of families, genera and 
species. More than two hundred species or sub- 
species are described and of theee more than half 
are new. The six half-tone plates from drawings 
by Miss Joyoe K. Allan and the photographs of 
oysters by Mr. Clutton are olear and adequate for 
identification of the shells No index is provided, 
not even page references to families—an omission 
that may be rectified, perhaps, in the next part. 
A list of literature is also needed. 

The study of this large class haa been in the 
hands of three types of specialist, the geologist, 
the oonchologist and the anatomist. Each has 
attempted to elucidate the evolution and relation- 
ships of the members of the Lamellibranchia from 
his own particular studies and is inclined to believe 
that the characters of a hinge, a gill or some 
other structure are sufficient for the purpose. The 
study of the dead shell, whether fossil or recent, 
has either .tended to over-emphasize features 
which may be convergent, or, as Morley Davies 
pointed out (Proc. Malac. Soc., p. 322; 1933) to 
divide orders and genera horizontally instead of 


vertically, so that their peveayion origin is 
masked. 


We are, in fact, driven back to two important 
tenets in scientific philosophy. First, the special- 
ista must pool their knowledge in order that a 
sound judgment can be made; no one of the three 
mentioned is competent to do it alone. Secondly, 
the features indicating affinity are likely to be 
those deep-seated characters that are little affected 
by the environment. Thus the conchologist has 
often been at fault because he has been too 
insistent on his own infallibility, the anatomist has 
rarely been also a geologist and conchologist and 
80 has not obtained the full benefit of his anatomical 
studies. Moreover, the work on fossils and recent 
shells is far greater than that on the bodies of the 
animals themselves, and until this disproportion is 
corrected, the classification of any of the Molluscan 
classes must be regarded as unsatisfactory. 

Mr. Iredale has clarified the issue considerably 
by attempting to combine the results of the geo- 
logists and conchologiste with some anatomy. But 
his dogmatic and scornful attacks on other workers 
are unwise, since his own classification is not 
invulnerable, and in any case acerbity is dying out 
in scientific literature and may well be allowed to 
perish. He is to be commended for raising the 
anomalous Trigonias to ordinal rank, a position to 
which their deep anatomy also entitles them. 
Family rank for Watson’s sub-families among the 
Pectiniformes is also sound, but the grouping of 
the Malletiides with the Nuculide can be ques- 
tioned, since anatomically, especially as regards 
the pericardial complex, their relations are with 
the Solemyidæ. Unfortunately, no Malletiids are 
described, so we do not know why the author 
arranged them thus. 

Iredale is critical of the specialist in Europe who 
names the Australian fauna, and he stresses the 


-importance of the local worker, who alone can 


study the variability of a species in its own home. 
He is quite right and the remedy is in his hands. 
Let him encourage Australian naturalists to carry 
on the work he has begun. 
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The Cycle of Weathering ` 
- By Prof. B. B. Polynov. Translated from the 
Rusian by Alexander Muir. Pp. xii +220. (London : 
Thomas Murby and Co., 1937.) 10s. 6d. net. 

HE science of weathering is fundamental in any 

study concerned with such a question as why 
the mineralogical composition of the surface material 
of the earth is as it is. It is therefore a fundamental 
science in the study of how geological deposits and 
soils came to have their present composition. 
Although this science is so fundamental, it possesses 
very few established facts. In Nature, weathering 
is exceedingly slow and very complex, with the 
consequence that until recently very few methods 
have been available for examining exactly what 
chemical processes are taking place. The science of 
weathering has thus been built up rather more on 
plausible guesas-work than on established fact. 

The author of this book, who is one of the leading 

Ruesian soil geologists, has not attempted to give a 
critical presentation of the subject in which the 
various rival theories are weighed and tested against 
known experimental data. The book is much more 
a monograph in which the author seta out to give 
a general survey of the field of weathering as he him- 
self sees it. He discusses the types of weathering 
that can take place, and follows up im some detail 
the cycle of compounds which the commoner chemical 
elements pass through while in the earth's surface. 


In the last chapter the author discusses the effect 


of topography and of the soil hydrological conditions 
on the rate at which weathering proceeds. He shows 
how, in a region having uniform climate and parent 
material, soils of quite differant types would be 
expected, ranging from the most mature and leached 
soils an the divides to the mogt immature sbdils in the 
valleys. This effect constitutes what can be called 
the geomorphological limitation of the theory of the 
existence of climatio soil groupe. This chapter is 
one of the most suggestive in the book, and the 
reviewer only regrets that it was not made longer 
so that more detailed Wlustrations could be given of 
the effect of topography. But if it sdrves as a stimulus 
for a fuller examination of this effect the book will 
have been more than justified. E. W. R. 


Scoliodon (the Shark of the Indian Seas) 
By Dr. E. M. Thillayampalam. (Indian Zoological 
Memoirs on Indian Animal Types, 2.) Second 
edition, revised and enlarged. Pp. xiv+126. (Luck- 
now: Lucknow Publishing House, 1988.) 2.8 rupees. 
F. BAHL has now presented us with seven 
memoirs, each dealing with an Indian animal 
typical of some phylum and taught as a type of the 
same. The taxonomic position of each is shown, ita 
anatomy and such parta of its physiology as are 
concerned with its habita in life. The classificatory 
position in relation to the rest of the Elasmobranchii 
is carefully considered, aided by forty-nine line illus- 
trations, these leading up to the history of the genus 
Scoliodon and the consideration of the species. 
The anatomical account which follows is interest- 
ingly written and excellently illustrated. We are 
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Pleased to see modern views on locomotion, and we 
think the student would be helped by a more 
‘functional’ tone throughout the anatomy. In 
particular, we should like to see a stronger treatment 
of the brain and cranial nerves, the broad functions 
of which apply to all the higher vertebrates. 


Physiology of the Central Nervous System and Special 


By Prof. N. J. Vasifdar. Seventh edition, revised 
and enlarged. Pp. x+307+vii. (Bombay: Popular 
Book Depot; London: H. K. Lewis and Oo., Ltd., 
1988.) 10s. 6d. net. 


MEDICAL work which has passed through 

seven editions in leas than thirty years does 
not require any further recommendation. It. is 
sufficient to say that the present edition has been 
well brought up to date and will be found a valuable 
handbook by the practitioner and student alike. 

The text is liberally interspersed with illustrations 
of the different types of nerve cells, tracta of white 
matter, transverse sections of the spinal cord, pons 
and mid-bram, the results of lesions at various parts 
of the central nervous system, and the structure and 
function of the special senses. 


- \ 

Fish Passes in Connection with Obstructions in 
Salmon Rivers: = 
being the Buckland Lectures for 1937. By T..E. 
Pryce-Tannatt. Pp. 108. (London: Edward Arak 
and Oo., 1988.) 3s. 6d. net. j 

HE subject chosen for the Buckland Lectures 

for 1987 by Dr. T. E. Pryce-Tannatt was 
appropriate, for Buckland himself was an inspector 
of salmon fisheries and was concerned with the 
question of obstructions in the courses of rivers. This 
book outlines the laws regarding obstructions, oon- 
siders the obstructions in relation to the habits of the 
fish, and describes the types of fish passes in 
existence. The problems concerned with the choice 
of pass best suited for the varying circumstances are 
discussed, and thirty-two diagrams and photographs 
of the different kinds of obstructions and fish passes 
are given. It maintains the standard of this useful 
series of publications. 


An Inorganic Chemistry 

By Dr. H. Q. Denham. Third edition. Pp. vili+604. 
(London: Edward Amold and Oo., 1989.) 12s. 6d. 
net. 


HE mam alterations in the new edition of Prof. 

Denham’s book are concerned with the modern 
view of strong electrolytes and with valency. The 
last chapter has been extended a0 as to give a broad 
outline of the modern theory of valency. The book 
is of intermediate standard, and particular attention 
is given to the systematization made possible by the 
use of the Periodic System. 
_ The possibility of predicting many properties of 
the compounds of the elements from those of the 
oxides is also used. The continued popularity of the 
book may be confidently expected in its new form. 
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Solar Variation and the Weather 
By Dr. C. G. Abbot, Smithsonian Institution 


WHALE he was visiting the United States at 
the end of last year, Sir Richard Gregory 
invited me to contribute to NATURE a general 
review of the results of the long campaign of the 
Smithsonian Institution on the variation of the 
un, which was instituted by the late secretary, 
Sı P. Langley. Thus far it has accomplished about 
40,000 measurements of the solar constant of 
radiation, involving observations filling about 
10,000 days, besides numerous and interesting side 
researches. A more detailed account of resulta is 
expected to appear in the April issue of the 
Quarterly Journal of the Royal Meteorological 
Soctety. 

In 1903, by what now seems only a coincidence, 
a large drop occurred in our measuréments at 
Washington of the solar constant of radiation, 
and simultaneously a considerable fall from mean 


peice ocourred generally over the north 
perate zone. To test the possibility thus 
/Sdvanced that solar changes ocour which govern 
weather, we began to make day-to-day observa- 
tions of the solar constant at Mount Wilson 
Observatory in the year 1905. These continued: 
during the summer and autumn months until 1920. 
The results, which treat of solar variation, of the 

cy of the atmosphere, of the quantity 
of its precipitable water, of the coolness of sun- 
spots, of the brightness of the sky by day and by 
night, of the distribution of solar radiation in the 
different wave-lengths of the spectrum, of the 
distribution of radiation over the sun’s disk, and 
which involved the invention of various instru- 
ments, including the silver-disk, water-stir, and 
water-flow pyrheliometers for measuring solar 
radiation in standard unite, the pyranometer for 
measuring the brightness of the sky, the automatio 
recording balloon pyrheliometer, and others, are 
described in volumes 2, 3 and 4 of the Annals of 
the Astrophysical Observatory of the Smithsonian 
Institution. During these Mount Wileon years, 
I made expeditions to Mount Whitney, 14,500 ft. 
in altitude, and to Bassour, Algeria, to test 
whether similar results on the solar constant of 
radiation are found simultaneously at stations of 
different altitude and far separated. Also, in 1913 
and 1914, automatic recording pyrheliometers were 
raised by sounding balloons. The most successful 
flight reached 25,000 metres, and brought baok 
records which closely agreed with solar constant 


values obtained at Mount Wilson and our other 
stations. 

Up to 1919 our observations of the solar constant 
had all been made by the fundamental method of 
Langley. Briefly, it consista in measures of the 
intensity of san rays at the station, supplemented 
by spectrobolometric determinations of the dis- 
tribution of intensity in the solar spectrum. Both 
types of measurement were made simultaneously, 
and repeated about five times daily, beginning 
when the sun is not more than an hour high, and 
continuing until it approaches maximum elevation. 
After correcting for instrumental losses, the area 
included under the bolographic curve of the 
spectrum is corrected to be proportional to the 
pyrheliometer measurement of the total solar 
beam intensity. Then, by computation, each part 
of the spectral curve is raised to the intensity it 
would have outaide the atmosphere. Then the 
area inoluded under this computed extra-atmo- 
spheric curve, divided by the area of the corrected 
observed curve, is the multiplier to increase tho 
pyrheliometer reading to what it would be outside 
the atmosphere. After reducing this to mean solar 
distance, we have the solar constant of radiation. 

With the long computation involved, usually 
but one determination could be made by this 
method per day. Its acouracy, apart from instru- 
mental and computing errors, depended on perfect 
uniformity of the transparency of the atmosphere 
for several hours. If the sky was clearing up, the 
result was too high; if growing hazy, the result 
was too low. 

With these drawbacks, it is not remarkable 
that many meteorologists were not convinced that 
our results indicating solar variability were sound. 
They were inclined to think them merely accidental 
consequences of imperfect observation, or imper- 
fectly uniform sky. Mr. H. H. Clayton, however, 
who has deserved specially well of meteorologists 
as editor of “World Weather Records”, was at 
that time chief forecaster of the Argentine. He 
became convinced by Mount Wilson solar constant 
work, not only that the sun is really variable, but 
also that ita variations are of first-rate consequence 
for meteorology. 

To show the reasonableness of his views, I may 
remind readers that the accidental error of a mean 
diminishes with the square root of the number of 
observations. Mr. Clayton made use of this 
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principle. He collected all the solar constant 
values of the years 1913, 1914, 1916, and 1918, 
and placed them in six groups from 1-89 
to 2-01 calories, of which I abstract the highest 
and lowest as follows : 


DEPARTURES FROM NORMAL TEXPERATURES (F.) AT BUMAOS 
(day 
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presence of voloanio dust, or some other unusual 
atmospheric condition might affect it, we have 
frequently checked its results by employing the 
fundamental method of Langley. 

Now I come to state the outstanding results of 


DOFELENT Dereserrins OF BOLAR RADIATION 


AIRES FOLLOWING 
TO Norma) R 





Days after Solar Observation 
1 2 3 4 5 


—2 2 —1:3 —00 —14 





The opposite trend of these values of tempera- 
ture departures is obvious. Of sixteen pairs of 
values just given, the signs of twelve pairs are 
opposite. As the numbers of observations are so 
large, the saocidental error of the mean values, 
approximately 2-00 and 1-90 calories, respectively, 
is only about one fifth as great as the average 
accidental error of the individual days. Hence 
the probability that we deal here actually with 
well-separated levels of solar radiation is strong. 
The marked opposition of the average marches of 

‘temperature departures, following the contrasted 
observing dates, cartainly gives definite significance 
to these dates, and if it be not the variation of the 
sun, it is at least something of forecasting value. 

These and other meteorological applications of 
Olayton’s led us to wish to improve and render 
more continuous our solar constant programme. 
In 1918, therefore, we established a solar station 
at Calama in the nitrate desert of Chile, at a level 
of about 6,000 ft. From that time to the present 
we have endeavoured, so far as possible, to make 
one or more solar constant determinations on 
every fair day. While most of this work has been 
supported by the United States Government, large 
sums in aid have come from the income of the 
Hodgkins Fund of the Smithsonian Institution, 
from Mr. John A. Roebling, and from the National 
Geographic Society. At present we operate three 
observing stations: Montezuma, near Calama, 
Chile, altitude 9,000 ft. ; Table Mountain, Southern 
California, altitude 7,500 ft.; Tyrone Station on 
Burro Mountain, New Mexioo, altitude 8,000 ft. 

` In 1919 we noticed that the coefficients of 
atmospheric transmission for all wave-lengths of 

. radiation could be empirically represented, to an 
excellent approximation, as specific functions of 

_ the brightness of the sky near the sun. This enabled 
us to multiply observations of the solar constant 

daily as the measurements were quickly made. 

Also, as the aky brightness could be almost 

instantaneously determined, the new method 
avoided errors due to changes in atmospheric 
transparency. In all recent years we have preferred 
this empirical ‘new method’, but fearing that 
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this long-continued daily recording of the ee 
of the solar radiation. Solar variations are small 


- but real. We may assign as the average amplitude 


for one combined rise and fall of the solar con- 
stant, 0-7 per cent. Such variations as this may 
be expected to ocour about once in twenty days. 
That is, we may expect annually about twenty 
oases of rise and twenty cases of fall to give well- 
marked sequences of solar change averaging 0 7 
per cent, and extending from „three to six days 
during such a sequence. Rarely, however, solar 
changes of several times this amplitude may ooour. 

In order to set out the evidence quite vlearly, 
I will refer to results published in a paper of.mine 
three years ago. Having searched the record ‘for 
the 12-year interval 1924-1935, I found 320 wells, 
marked cases of solar change, about half of rise 
and half of fall. I divided these mto monthly 
groupe, so that there were about fourteen cases 
of each kind per month on the average. Some. 
good months had as many as twenty, and only 
one test, that of falling radiation in February, 
was represented by læs than ten dates. 

For each of the 320 dates, I computed the 
departures from normal temperature at Washington 
and at three other cities for 16 days following -the 
supposed solar change. Recalling that there were 
from. ten to twenty cases of each kind for each 
month, it will be seen that by taking the mean 
results, I obtained fairly strong representations of 
the average march of departure from normal 
temperature which follows in each month of the 
year at Washington and at the other places, after a 
sequence of rise or of fall of solar radiation is 
observed to begin. 

In every month these average marches of tem- 
perature departures showed opposite trends follow- 
ing, respectively, observed rise and observed fall 
of solar radiation. It would be more striking to 
show here a plot covering all months, but J content 
myself, in illustration, with giving merely the 
figures for October at Washington. Interested 
readers may_plot them. The figures are adjusted 
to give zero average tenperature departure after 
both rising and falling radiation, by adding 
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appropriate constants throughout to each of the 
lines of departures as originally computed. -A 
third line gives the deviations which would be 
found if a curve representing ‘falling’ departures 
were folded over upon a curve representing ‘rising’ 
ones. < 
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able conclusion than this. Solar changes exist, 
and are factors of prime importance governing 
day-to-day weather changes. Apparently if the 
sun’s changes could be observed with accuracy 
from day to day, meteorologistas would receive a 
new and important element, which might probably 
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THE AVERAGE TRENDS OF OcrouMR TEMPERATURE DEPARTURIS (F.) FOLLOWING, FOR 16 DAYE RESPSOTIVELY, RIMING AND FALLING BOLAR 
LATION 












—26 —-30 -16 08 03 


19 








08 49 
—2-1 —48 

















14 —07 -1% 
—2:7 20 00 


—-53 
40 


—3-7 
50 


6-5 
—4:8 


5:3 
—3 -8 


03 —14 
00 08 














Ñ Number of signs of departures same for to groups a oR A sis “ i 
\ Hage of bepitiatetioving arama” a OO oo 


t Arithmetioal mean ‘folded disorepansy’ ” 


The range of tempersture is so large that it is 
difficult to accept the conclusion that so great an 
effect is really caused by radiation changes of the 
order of 0-7 per cent. Henos I have tested the 
result in several ways. First, as shown in my 
paper, when comparing the earlier with the later 
years, the curves are very similar for the years 
1924-38, as compared to the years 1931-35. 


äly, selecting 46 cases of unusually large 

in the observed solar radiation, I found 

em followed on the average by temperature 
departures exhibiting features the same in phase, 
but of about twice the average amplitude, of those 
following usual observed solar changes. Thirdly, 
and mogt telling of all, I considered time next 
preceding each of the 320 selected dates. I oom- 
puted for each of these cases the temperature 
departures of the preceding 16 days. Then I deter- 
mined correlation oocefficients between the march 
of temperatures for 16 days preceding and for 16 
days following the case of rising solar radiation 
and the cases of falling solar radiation. The result 
was highly significant, and is as follows: ‘ 


Prior to solar change, r = + 11 + 6 per oent. 
After solar change, r = — 54 + 5 per cent. 


Thus there is no significant correlation of the 
trends of temperature for 16 days preceding rising 
and falling sequences of observed solar radiation, 
but after the solar change there is a negative ocorre- 
lation coefficient eleven times its probablo error. 
Evidently the 320 dates were significant; but 
they were selected only because observation indi- 
cated that rise or fall in solar radiation began 
with them. 

Similar results as regards opposition of trends 
and magnitude of their separations are found at 
each of the four temperature stations selected in 
different parte of the world. The effects are large, 
ranging from 10° to 20° F. I see no other reason- 





enable them to predict details of weather for two 
weeks in advance. To attain the necessary accuracy 
and continuity of solar observation would require, ~ 
I think, ten stations on high mountains in desert . 
lands. 

Long-range solar variations are also interesting. 
When we take monthly mean values, their aoci- 
dental errors are reduced on the average by more 
than fourfold as compared with daily values, 
because from sixteen to twenty-five daily values 
enter into each monthly mean. Moreover, our 
three stations, separated by thousands of miles, 
agree fairly closely in their indications of the trend 
of solar variation over many years. 

As we soan the curve of solar change since 1920, 
it appears to be irregular. But I have analysed it, 
searching for all the regular periodicities which it 
may contain. I have found twelve of them, 
ranging from 7 months to 274 months in length, 
and 274 months proves to be approximately the 
least common multiple of them all. In the case 
of half these periodicities, it was possible to derivo 
them independently from two, or even three 
separate successive intervals, and to show satis- 
factorily that they persisted in approximately 
equal phases and amplitudes throughout the total 
interval of fifteen years. For the longer periods, 
exceeding thirty months, this check was not avail- 
able. However, there was still evidence, by 
comparing individually several successive reour- 
rences, that these longer supposed periodicities ` 
repeated in nearly the same phases and amplitudes. 

On synthesizing these twelve periodicities, they 
retraced the observed trend of solar variation from 
1920 to 1934 so exactly as to give an average 
monthly deviation from observation of only 0 2 
per cent. 

If, now, 274 months, or approximately 23 years, 
is really a master cyale in the sun, it may well be 
expected to reveal itself also in weather. It does 
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so.. As noted by Wild, there is a 23-year periodicity 
in the temperature of that city which in his time 
was called St. Petersburg. Many other meteoro- 
logists have noted this cycle in other data. Hale 
found it in the magnetism of sunspots. The 11-year 
Wolf sunspot number cyoles are of alternating 
unequal intensity. 'Tree-ring widths show it. It 
may even be discovered in the thicknesses of 
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92 years. These intervals correspond to double 
and quadruple the 23-year cycle. On this basi 
one may confidently predict, for example, that the 
great drought of the past ten years in the western 
United States is now broken, but will recur in 
considerable severity beginning 1975, and wil 
recur with the excessive severity of the one just 


past beginning about 2021. 
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PRECIPITATION AT HPOOHS SEPARATED BY 46 ymans. Bismanox, N. Daxota. 


varves deposited by rivers and lakes in former 
geological ages. 

For some stations, and notably for the pre- 
cipitation, as at Nagpur in India, or at Peoria in 
Ilinois, the principal secular features repeat them- 
selves at intervals of 28 years so unmistakably in 
approximately equal phases and forms, that pre- 
dictions based thereon covering years in advance 
are fairly well verified. More important is the 
recurrence of severe drought conditions at intervals 
of 46 years, and recurring still more severely every 


In this connexion I will close by quoting from 


some oorrespondence of the past five years, 
illustrated by a graph showing the similarity of 
precipitation at Bismarck, North Dakota, in recent 
years, with that of 46 years before. 

Under dates of January 1, 1934, January 1, 
1935, March 14, 1936, February 6, 1987, and 
January 4, 1938, a farmer in South Dakota asked 
me to predict for him in each case a year in advance 
the trend of precipitation, and sometimes also of 
temperature. That area has suffered greatly from 


No. 3626, APRIL 29, 1939 


drought in recent years. With strongly expressed 
cautionary statements as to the insecurity of such 
predictions, I have given him, year ‘by year, the 
following indications. ` 

1934: “There will be more precipitation in 
Minnesota and the Dakotas in 1934 than in 1983, 
but ıt will be in the latter half of 1934 that the 
relief will came.” 

1985: “One could hardly expect normal rainfall 
in South Dakota in 1085.” 

1936: ‘Precipitation far below normal, but with 
some im t in the autumn. As 


regards 
temperature, the year 1935 followed almost exactly 
the pattern of temperature 46 years ago, i.e., 1889. 
If 1986 should follow 1890, it should show a very 
cold winter (as indeed has occurred), followed by 
normal temperature in spring and the early part of 
the summer.” 
1987: “A good precipitation in the spring or early 
summer of 1987, followed by a dry autumn and 
winter, recovery in the spring of 1938.” 


To discovery both of artificial radioactive 
/ elements and heavy non-radioactive isotopes, 
together with methods of concentration of the 
Tatter, has opened up new methods of examining 
the reactions and movements of substances in the 
body. 

The isotopic indicator most frequently used in 
biological research is radioactive phosphorus (P) 
which may be prepared by the bombardment of 
carbon disulphide by neutrons from a radium- 
beryllium source. The sulphur atom takes up a 
neutron and gives out a proton, forming heavy, 
unstable, radioactive phosphorus (half-life period 
14 days) : 

u3 + om uP +H. 
The phosphorus is then oxidized to phosphate. 
Stronger preparations may be obtained by 
bombarding red phosphorus with deuterium ions 
using a cyclotron : 

uP + 7D + GP + iH. 

For use, a small amount of the labelled sodium 
phosphate is added to ordinary sodium phosphate 
solution, and by this means the path of the phoe- 
phorus in the body can be traced. Estimations 
are carried out by observing the deoay, at a given 
time, using a Geiger counter, and comparing 
directly with the decay of a similar standard at 
the same time, thus avoiding corrections for the 
rate of decay due to lapse of time. Thus if it is 
desired to determine the radioactive phosphorus 
content of the bone of an animal to which a 
labelled phosphate solution has been administered 
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1988: ‘Normal precipitation during the first six 
months of 1988, with some (but not excessive) let- 
down for the remainder of the year, and for the first 
five months of 1989. Then a short dry spell im 
the middle of 1988, but precipitation normal or 
above normal after November 1939 for considerable 
time.” 


In January 1938, my correspondent said: 
“Because of the accuracy of your former pre- 
dictions of weather conditions for the Dakotas, 
I am again soliciting your predictions for the 
coming season. I have much confidence in your 
ability to predict, therefore please do your best 
once more.” 

These forecasta were made by studying the 
departures from normal conditions at Bismarck, 
North Dakota, 46 years previously. How well 
they were fulfilled is to be estimated by examining 
the acoompanying graph. 


/ Use of Isotopes in Biology 


(and henoe determine any exchange in the phos- 
phate of the bone), a known weight of bone ash 
from the animal is placed under the Geiger counter 
and the strength observed. This is compared 
directly with the same weight of calciam phos- 
phate, precipitated together with the labelled 
phosphate from a known weight of solution. This 
method has placed an extremely delicate method 
of estimation in the hands of the experimenter 
and has the great advantage that it is not necessary 
to purify the substance carefully from non- 
radioactive elements. 

Of the non-radioactive elements, deuterium 
(7H) has been isolated in a state of purity ; while 
heavy oxygen (O) and heavy nitrogen (Nj have 
been concentrated sufficiently to make their use as 
indicators possible. 

Heavy hydrogen and oxygen may be accurately 
estimated by conversion to water, and, after 
careful purification, determination of the density 
of the latter. Heavy nitrogen is determined by 
the mass-spectrograph. This method may also be 
used for the determination of heavy oxygen: it 
has the advantage that very careful purification is 
unnecessary. 

It may be objected‘that the use of isotopes as 
indicators in the living body may disturb the 
normal conditions. Actually, the proportion of 
radioactive phosphorus which it is necessary to 
use is extremely small, and the radiation from it 
may be comparable with that from the potassium 
which is already present in the body, and on 
decaying it is converted to a sulphur atom. Heavy 
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non-radioactive isotopes are also already present 
in small proportions in the body, and the use of 
a slightly greater concentration as an indicator 
should not be objectionable. In the case of 
deuteriuni, it may be best to avoid the use of 
concentrated preparations. 

A joint meeting of the Chemical Society and 
the Physiological Society on February 9 last took 
the form of a discussion on the use of isotopes in 
biology, which was opened by Prof. G. von Hevesy, 
of the Institute of Theoretical Physics, Copenhagen. 

Among examples of the use of radioactive phos- 
phorus, Prof: Hevesy described the resulta of 
experiments inu which labelled sodium phosphate 
was injected intravenously; blood samples of 
known volume taken at intervals showed a very 
rapid decrease at first, followed by a slow decrease, 
im the labelled phosphate. This was found to be 
taken up by the bones and organs of the body, 
but chiefly by the former. It oan be shown, by 
shaking up solid calcium phosphate with labelled 
phosphate solution, that there is a rapid exchange 
between the phosphate ions and the phosphate in 
the solid, the rate depending on the concentrations 
of the ions and the surface area of the solid. In 
the case of the body, the weight of the solid 
phosphate in the bones is very great compared 
with the imorganic phosphate in the blood, and 
most of the labelled phosphate will exchange with 
ordinary phosphate on the surface of the bones. 
As phosphate is lost by excretion through the 
kidneys and bowels, the uptake of labelled phos- 
phate by the bones will cease, and finally, when 
the labelled phosphate in the blood is nearly 
removed, there will be a slow exchange of labelled 
phosphate back from the bones to the blood. 
Thus it may be possible to detect labelled phos- 
phate several weeks after administration. Exam- 
ination of the separate organs of the body enables 
the passage of the phosphate to be followed, and 
similarly examination of sections of bone shows 
that the rate of exchange of phosphate varies with 
different bones. In the case of growing bone such 
as the teeth of rats, the greater activity is found 
in the tooth formed after the addition of the 
` labelled phosphate ; the part formed before the 
addition, however, also shows some activity, 
indicating that exchange of phosphate takes place 
at the same time as new growth. 

- Phosphorus atoms in an organic molecule such 
as lecithin do not exchange with labelled sodium 
phosphate. Thus, if active lecithin is found, it 
indicates that the lecithin molecule has been 
synthesized after the administration of the labelled 
sodium phosphate (in the presence of suitable 
enzymes) and thus a distinction can be made 
between old and new molecules. This method 
may be used, for example, to find the place of 
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formation of the phosphatides in the yolk of hens’ 
eggs. By killing a hen five hours after an injection 
of labelled phosphate, it was found that the liver 
and plasma phosphatide were very active (the 
former more than the latter) compared with that 
in the ovary and yolk; thus the phosphatide 
molecules formed during the last five hours do 
not originate in the ovary, but are taken by the 
ovary from the plasma and used in the building 
up of the yolk. It was also found that after:the 
egg had left the ovary no labelled phosphatide 
was formed in it. This was shown by examimation 
of eggs laid lees than 20 hours after administration 
of labelled phosphate (the egg, after leaving the 
ovary, remains in the oviduct about 20 hours). 
The use of radioactive sodium phosphate has 
also been of great help in a study of the formation 
of (goat) milk. Samples of blood and milk taken 
at intervals after administration of labelled phos- 
phate were examined for the activity of the 
phosphate in the blood and the various phosphorus 
compounds in the milk. It was found that after 
three to four hours the milk inorganio_ phosphate 
was replaced by the active phosphate of the 
plasma ; while if heavy water was injectéd at the 
same time as the active phosphate, after ona hour 
water samples prepared from blood and milk 
the same density, the difference in the rates bei 


“due to the fact that water molecules diffuse 


through the membranes at a greater rate than 
phosphate ions. From the rate at which the casein 
phosphorus becomes active, compared with the 
active inorganic phosphorus in the milk, it was 
estimated that the time of formation of casem in 
the gland ocells was about one hour. 

The fact that a few hours after addition of the 
labelled phosphate the milk phosphatides are only 
slightly active oompared with the inorganio 
phosphate, indicates that the latter cannot be 
produced from the former, thus contradicting the 
view that the fats and inorganio phosphate are 
produced by the breaking up, in the milk gland, 
of the phosphatides of the blood. The investigation 
of problems of milk secretion .was also referred to 
by Dr. 8. K. Kon. 

Labelled sodium phosphate has also been used. 
in a study of the movements of phosphate in 
plants. Maize and sunflowers grown first in a 
culture solution were then transferred to a second 
solution containing labelled phosphate. The leaves 
which grew while- the plant was in the second 
solution were examined for activity and compared 
with the leaves which grew in the first (inactive) 
solution. It was found that, after four days, the 
lower leaves had 80 per cent of the activity of the 
upper leaves, showing that a rapid replacement of 
phosphate took place. Similar experiments have 
been carried out using heavy nitrogen as indicator. 
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The use of deuterium as an indicator was dis- 
cussed by Prof. H. 8. Raper and Dr. W. E. van 
Heyningen. The former referred to the work of 
Cavanagh and Raper, m which fate labelled with 
deuterium were fed to animals and a study made 
of the rate of formation of the deuterium labelled 
lipins in the liver and kidney ; the latter gave an 
account of the work of Schoenheimer and Ritten- 
berg e al. on deuterium as an indicator in the 
study of intermediary metabolism, and referred 
especially to the uses and limitations of the 
method. 

The use of heavy oxygen as an indicator was 
discussed by Dr. J. N. E. Day. He referred to 
the work of Aten and Hevesy, who examined the 
possibility of exchange of oxygen in sulphate, with 
other oxygen atoms present in the body, by 
injecting heavy sodium sulphate into rabbits, and 
concluded that there was little or no exchange. 
Reference also made to the work of Day and 
Sheel on the use of heavy oxygen im animal 
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Obituary 


Prof. Franz Werner 


OF. FRANZ WERNER’S desth, which took 
place in Vienna on February 18 after a short 
illness at the age of seventy-two , came 88 & 
shock to his numerous herpetological friends and oal- 
leagues the world over. Born in 1867, Franz obtained 
his doctorate at tho University of Vienna in 1890 at 
the early age of twenty-three years, was appomted 
assistant in the First Zoological Institute of the 
University, later rising to be professor there, and had 
a distinguished record as a teacher until 1988, when 
he became emeritus professor. For more than fifty © 
years, almost up to his death, he was zealously 
engaged in xoological researches, being in the 
foremost ranks of European herpetologists and a 
ipient of many honours. He was a corresponding 
ber of the Vienna Academy of Sciences, 
honorary doctor of the University of Athens, 
an honorary member of the American Society of 
Ichthyologista and Herpetologista, and a member of 
numerous other scientific societies. 

Prof. Werner was a prolific writer, having more 
than a hundred papers, including some voluminous 
works, to his credit, the list including not only papers 
on Amphibia and Reptilia, in which he was principally 
interested, but also titles on Orthoptera and scorpions. 
Interested at first in morphological problems, he be- 
came more and more devoted to faunal exploration 
and herpetological taxonomy as the years went by. 
He undertook many travels for the sake of such 
study, and made valuable contributions to our know- 
ledge of the fauna of Greece and the Atgean Islands 
(1902, 1912, 1927, 1930, 1933, 1935, 1936, 1987), 
Algeria and Morocco (1914, 1929, 1931), Asia Minor 
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respiration, in which the heaviness of the expired 
carbon dioxide was determined. 

Radioactive sodium was dealt with by Dr. 
B. G. Maegraith, who mentioned experiments in 
which active sodium chloride had been injected 
into rabbits, and the distribution of the active 
sodium investigated. He suggested that this might 
be used to estimate the extracellular fluid content 
of the rabbit. 

Dr. W. D. Armstrong described experiments 
dealing with the exchange of phosphorus of the 
enamel of teeth and the blood using radioactive 
phosphorus. A very slow exchange was noticed, 
indicating, not the formation of new molecules, 
but exchange of phosphate betwoen enamel and 
blood. Mr. C. H. Collie referred to work of Collie 
and Morgan showing that radioactive sulphur can 
be used as an indicator. 

Dr. D. Roaf described a method of producing 
radioactive phosphorus by irradiation of tricresyl 
phosphate with slow neutrons. 


Notices: 


(1902, 1908, 1905, 1929), Persia (1908, 1917, 1929, 
1936), South and West Africa (1902, 1913, 1915), 
Anglo-Egyptian Sudan (1914, 1919, 1924), Guatemala 
(1903), the Andes (1916), China (1908, 1924), ete. 
His contributions on Ohammleontids (1911), Euble- 
pharidm, Uroplatids, Pygopodide (1912) and Reptilia 
Loricata (1938) in “Das Tierreich”; on Amphibia 
and Reptilia in Brehm’s “Tierleben” (1918); and 
on Amphibia (excluding Anura) in Ktftkenthal’s 
“Handbuch der Zoologie” (1980-81) are models of 
deep learning and lucid expression, and will make 
him familiar to younger generations of herpetologists 
even when the charm of his personality is long 
forgotten. 

He was a patient, enthusiastio and indefatigable 
worker for herpetology. B. ©. MAHENDRA. 


Dr. -E. H. Hankin 

Tam death on March 29 of Ernest Hanbury Hankin 
at the age of seventy-four years removes one who in 
the early days of the development of bacteriology 
did much to forward ita practical applications. The 
son of a clergyman, he waa educated at Merchant 
Taylors’ School, at University College, London, and 
at St. John’s College, Cambridge, of which he was 
a scholar and later a fellow, obtaining the M.A. and 
80.D. degrees. He also studied at St. Bartholomew's 
Hospital for a time, but did not proceed to a medical 
qualification, and worked in Koch’s laboratory in 
Berlin and in the Pasteur Institute, Paris. He then 
an appointment as chemical examiner, 

analyst and bacteriologist to the North-West Pro- 
vinces and Oudh, India, and spent his professional 
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life at Agra. Dr. Hankin’s earlier researches before 
proceeding to India were mainly concerned with the 
germicidal action of proteins of blood-serum and of 
cells, so-called ‘alexins’, upon which he published 
several papèrs in the Proceedings of the Royal Sooiety, 
Journal of Pathology and Bacteriology and Centralblatt 
Str Baktoriologie. 

In India, Hankin soon took up the study of 
cholera, isolated the cholera vibrio from contaminated 
woll- and river-water, and so early as 1894 insisted 
that the disease was a microbial one and not a 
‘miasm’. He studied methods for destroying microbes, 
particularly the cholera vibrio, in the contaminated 
water of wells, first by means of exceas of lime, and 
afterwards with permanganate of potash, and his 
method of “pinking” wells continued in use until 
the introduction of chlorination. In connexion with 
cholera, he noted that the waters of the Jumna and 
Ganges possessed a natural germicidal action upon 
- the vibrio, which was not removed by filtration but 
was destroyed by boiling, but in spite of much work 
on. the subject, he was unable to discover the nature 
of the germicidal agent. This was not elucidated 
until many years later through the work of Twort 
and of d’Hérelle upon tho filterable lytic agent that 
destroys bacteria, the bacteriophage. Hankin also 
published several papers dealing with plague, the 
plague bacillus, and the relation of insects and rate 
to ita spread. 

_ Besides his bacteriological work, Dr. Hankin’s 
other pursuits included obeervations upon the prob- 
lems of flight, studied mathematically, experimentally 
with kites, and by observations on the flight of birds, 
which were embodied in a small work “Animal 
Flight”. He also published “Methods of Design in 
Mahomedan Art”, an analysis of geometric patterns, 
especially of those that adorn the Taj Mahal. 

: R. T. Hawierr. 


Prof. Ettore Pais 


Wa regret to record the death of Prof. Ettore 
Pais which took place recently in Rome at the age 
of eighty-three years. Prof. Pais was a historian of 
international reputation, widely known as ono of the 
foremost authorities on the history, laws and customs 
of ancient Rome and the early history of the peoples 
of the Italian peninsula generally. 

Ettore Pais was born in 1856 and educated at the 
University of Florence, afterwards studying under 
Mommsen in Berlin. His first appointment on his 
return to Italy was as curator of the museum at 
Oaghari. Afterwards he occupied the chair of ancient 
history in the University of Palermo. In 1906 he 
was appointed to the University of Rome, after 
holding professorial chairs at Pisa and Naples. In 
Rome the researches in archmology and the early 
history of Raman rule, which he had initiated when 
in Sardinis, Sicily and southern Italy in his earlier 
years, came to full fruition. During his twenty-five 
years tenure of his chair, his lectures and writings on 
the epigraphy, antiquities and prehistory of Italy 
and on the history of Rome up to the Punic wars 
came to be recognized as of standard authority, more 
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especially for the insight displayed in his brilliant 
interpretations of the resulta of the excavations of 
Roman and Etruscan antiquities. 

Among the honours which Pais received were 
honorary doctorates of the Universities of Oxford, 
Paris and Chicago, membership of the Institut de 
France, and in 1922 elevation to the rank of senator. 


Miss Ella C. Sykes 

Wu regret to record the death of Miss Ella Constance 
Sykes, which took place in London on March 23. Miss 
Sykes, who was educated at Lady Margaret Hall, 
Oxford, had been secretary of the Royal Asiatic 
Society (1920-26), and was a member of the Royal 
Geographical and Central Asian Societies, at whose 
meetings she was well known as a ‘traveller with 
first-hand and intimate knowledge of the land and 
peoples of Persia in the earlier years of the oentury. 
She accompanied her brother, Major (afterwards 
Brigadier-General Sir) Percy Molesworth Sykes, on 
journeys of geographical and archmological interest, 
made when he was seconded from the British Army 
in India to the consular service and was Consul- 
General in Kerman. On one oovasion shé.and her 
brother rode on horseback from the Caspian to-[ndia, 
and in 1915 they travelled together in Chinese 
Turkestan and the Pamirs. Her experiences in aes 
were embodied in “Through Persia on a Side-saddle” 
and in ‘‘Persia and her People”. She was also joint 
author with her brother of “Through Deserta and 
Oases of Central Asia”. Miss Sykes visited Canada 
to investigate the question of the employment of 
educated women there on behalf of the Colonial 
Intelligence League. “A Home-Help in Oanada” 
records her experiences. 


Wa regret to announce the following deaths : 


Dr. J. Anderson, formerly lecturer in bee-keeping 
in the North of Scotland College of Agriculture, aged 
sixty-six years. 

Prof. W. Oramp, professor of engineering in the 
University of Birmingham, on April 20, aged sixty- 

Mr. E. W. Fraser-Smith, secretary and bade 
the North East Ooast Institution of Engineers an 
Shipbuilders since 1911, on April 5. 

Mr. H. J. George, University lecturer in chemistry 
in the University of Oxford, on April 19. 

Prof. F. N. Guild, emeritus profeasor of goology 
and mineralogy in the University of Arizona, on 
March 12, aged sixty-eight years. 

Captein H. M. 8. Laidlaw, known for his work on 
hydrography and in re-surveying small islands in the 
South Seas, on April 16, aged fifty-two years. 

The Rev. W. J. O'Leary, S.J., director of River- 
view Observatory since 1929, known for his work in 
seismology and astronomy, aged seventy years. 

Sir William Ramsay, emeritus profeasor of humanity 
in the University of Aberdeen, formerly professor of 
classical archsology and art in the University of 
Oxford, on April 20, aged eighty-csight years. 


ba 
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News and Views 


Sale of Food and Drugs 


Tam annual report of the Ministry of Health for 
1937-1988 contains some very interesting information 
relating to the resulta of the examination of samples 
of food and drugs by public analysts in England and 
Wales. In all, 151,870 samples of food and drugs 
were examined, and of these the surprisingly high 
number of 8,401 or 5 per cent were reported against. 
The distribution of the adulteration among the 
counties and towns is amusing, but the differences 
in sampling probably makes the comparison of the 
different areas inconclusive. Oxfordshire and West 
Suffolk lead the English counties with 24-2 and 
25-8 per cent of adulterated samples respectively, 
and the city of Oxford does little to redeem this 
with 12-5 per cent, which is high among the boroughs. 
These figures may well be compared with 8-4 per 
cent in Cambridgeshire and 5-1 per cent in Cambridge 
iteelf. The’ metropolitan boroughs show a quite low 
rate of adlteration, the worst being Shoreditch, with 
11-1 cent. 


nteining formaldehyde, an adulterant also found 
/n two samples of cream. Some remarkable cheeses 
have been exposed for sale; one, a cooking cheese, 
consisted practically of crude casei and water, and 
others sold under fancy names were found to be made 
of fat not derived from milk at all! The unsatis- 
factory jams and marmalades showed among other 
things the presence of pieces of glass, and other 
samples were deficient in fruit or soluble solids. 
Many samplea of canned fish were contaminated 
with lead or tin, and the latter metal was also found 
in tinned fruite, vegetables and soups. A number 
of samples of bear were found also to contam lead, 
but the most remarkable beverage was a ‘non- 
alcoholic’ raisin wine, which yielded 17 per cent of 
aloohol. The chief errors found in the drugs examined 
were of the nature of deficiencies, namely, tinctures 
of iodine without sufficient iodine or potassium iodide, 
and mercurial ointments without, in one instance, 
any mercury. 
Exhibition of Archzological Finds from Afghanistan 

An exhibition of antiquities of both archwological 
and artistic interest from the Swat Valley and 
Afghanistan in the Indian Section of the Victoria and 
Albert Museum, South Kensington, opened on April 
25. These antiquities are the material results of an 
archpological expedition to the Swat Valley and 
Trans-Oxiana in 1988, which was supported by the 
Museum and the Royal Geographical Society, and 
was led by Mr. Evert Barger. An account of the 
expedition was given by Mr. Barger before the Royal 
Society of Arta on November 80 (see NATURE, 142, 
1029, 1046; 1988). The object of the expedition, 


as was then stated, was to study the development 
of the Greco-Buddhist art which flourished in these 
regions from the first century B.o. until the fifth 
century of our era. The importance of this investiga- 
tion lies in the fact that it followed up the route by 
which Indian cultural influence penetrated to central 
Asia and eventually to China; but although the 
Swat Valley had been visited by Sir Aurel Stein in 
1926 no excavations had been carried out previously. 
The finds now exhibited reveal a remarkable local 
hybrid culture, caused by the meeting of Qræco- 
Roman and Indian influences. Especially notable 
are a large number of very fine carvings in grey 
schist, illustrating scenes in the life of Buddha. 
An outstanding specimen is a seated Buddha, of 
which the drapery and head-drees are markedly 
Greek. This came from Amaluk, a ruined monastery 
in the hills, 4,000 ft. above the valley. Annther 
carving shows Buddha being asked to preach the 
law. Several small plaster heads of Buddhas and 
Boddhisattvas, and specimens of ironwork, including 
door-hinges and a monastery bell, come from Swat. 
In the region across the Oxus, the ancient Bactria, 
no excavations were made; but coins, seals and 
fragmente of pottery, found on the sites of ancient 
cities, are shown. Little is known of the ceramics 
of this area. Three Hellenistic column bases of stone, 
seen and photographed at Kunduz, are the first Greek 
structural remains to be found in Afghanistan and 
constitute the expedition’s most important discovery. 


Cultural Contacts with India 


Ir may be recalled that at the meeting of the 
Royal Society of Arta at which Mr. Barger described 
the resulta of his archwological investigations of the 
evidences the spread of Indian cultural influence to 
the Oxus and beyond, when Lord Zetland, Secretary 
of State for India, was in the chair, attention was 
directed in the discussion which followed to the 
importance of the study in Britain of the culture and 
archsology of India as an influence making for closer 
contact between Great Britain and India. Lord 
Zetland, when presiding at the twenty-ninth annual 
meeting of the India Society at Burlington House 
on April 24, took advantage of the occasion again 
to emphasize the importance of such cultural contacts. 
Pointing out that politics was not the only link 
between Great Britain and India, he referred to the 
invitation which he himself had tendered to Sir 
Leonard Woolley, when Lord Linlithgow, as Viceroy, 
had intimated that he would weloome the visit to 
India of an archmologist of world-wide distinction. 
This mtimation was evidence of the interest taken 
by the Viceroy in the archmological problems of India. 
In the result Sir Leonard Woolley had produced a 
report of the -highest interest, which contained 
suggestions for the future work of the Archmological 
Department. Lord Zetland went on to say that 
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although we were livmg in times of financial stress, 
when it was impossible to devote as much money as 
. could be wished to work of this character, he was 
not without hope that the outcome of Sir Leonard’s 
visit would be greatly to the advantage of the cause 


a people”, he said, ‘‘we should surely stand condemned 
if, when judgment was passed on us at the ber of 
history, it should be said of us that we had neglected 
in our long contact with Indis those cultural values, 
which alone raised man above the level of the animal 
world and were an index of his achievement in the 
domain of the spirit.”’ 


Neanderthal Man in Central Asia 

Aw announcement of a discovery in the Uzbek 
republio of the U.S.S.R. of very considerable interest 
ig announced by the Russia To-day Pres Service. 
The skeleton and other traces of man of palmolithic 
age have been found in a cave some twelve miles 
north-west of the town of Baisun. Stone implements 
‘found on the site are said to fix the date of the 
stratam, in which the discovery was made, as late 
Mousterian. Prof. Gerasimov, the well-known Russian 
archwologist, has succeeded in restoring the skull, 
and a commission has been appointed, which will 
make a special study of the reconstructed relic. These 
remains are the first indisputable signs of palwolithic 
man to be found in central Asia, and previously no 
traces of the Mousterian culture had been known to 
occur there. The skull, it is stated, was found lying 
under a single stratum, close to the wall of the cave, 
while the remainder of the skeleton lay scattered 
beside it. The remains are those of a child of about 
eight years of age; and as it is in a fair state of 
Preservation, it is possible to decide that it differs 
markedly in structure from the human skeleton of 
to-day. The contour of the akull, particularly, is said 
to recall that of the anthropoid ape—a statement 
which, at first sight, seems to conflict with the further 
comment that it is said to refute the racial theory 
that present-day man developed mdependently of 
Neanderthal man. The trend of recent discovery, it 


in a skull of such a facies, but until further details 
are to hand judgment one way or the other is obviously 
premature. 


Introduction of Screw Propulsion 

AT a meeting of the Newoamen Society held at the 
Science Museum on April 19, in a paper entitled 
“The First Twenty Years of Screw Propulsion 
1888-58", Engineer Captain E. O. Smith gave some 
interesting information regarding the early inventors 
of screw propellers, Sir Francis Pettit Smith, John 
Eriœson, George Lowe, George Blaxland and Bennet 
Woodcroft, whose names were most closely associated 
in the minds of their contemporaries with the early 
trials of sea-going screw-driven vessels and the 
adoption of tbe screw-propeller on a wide scale. It 
was appropriate, Capt. Smith said, that the subject 
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should be dealt with at a meeting at the Science 
Museum, for Bennet Woodcroft was the virtual 
founder of that institution, while Smith was for some 
fourteen years the curator under Woodcroft. Both 
these pioneers were buried in Brompton Cemetery, 
and their tombstones mention their participation in 
the introduction of the screw. Ericason’sa work began 
with his patent of July 1836, the building of the 
little Franois B. Ogden and then the slightly larger 
Robert F. Stookion. Soon after the trials of tho latter 
in the Thames in 1889, she was sailed to America; 
Ericeson soon followed her and it was in the United 
States that his main work in connexion with screw 
propulsion was done, his most notable vessel being 
the U.8.8. Princeton, built in 1841-48. She was the 
first screw-driven warship ever launched. By 1850, 
about a hundred and fifty American veasels had been 
fitted with the screw. The most important work in 
England was done by Smith, but of this Oapt. Smith 
is to deal with in a future paper. In an appendix to 
the paper prepared by Dr. H. W. Dickinson, Mr. 
A. A. Gomme and Mr. E. W. White, a review was 
given of the various law cases which arose out of the 
patents and over which a vast amount of time, 
energy and money were wasted. A 


Acquisitions at the British Museum ene Higory) 


Ta trustees of the Museum have 
the Department of Geology the terminal secti a 
a tail-sheeth of an extinct giant armadillo (H 

phorus sp.) discovered in the Pleistocene deposita of 
Santa Fé, Argentine. The giant armadillos had a 
solid bony shell and armour of the same type on 
the head and tail. When danger threatened, they 
withdrew their limbs into the shell, closed the head 
end by means of the bony casque, and lashed the 
olub-like tail from side to side so as to ward off 
atteck from the rear. Some hed masaive 
eee ee Hoplo- 
phorus the tail was covered with scales. The Depart- 
ment of Mineralogy has acquired a superb specimen 
of cheasylite from Tsumeb in South-West Africa, and 
an extremely beautiful specimen with bright yellow 
plates of wulfenite (lead molybdate) on a glistening 
white ground of calcite crystals from Arizona. The 
Department has also purchased from the widow of 
the late Dr. A. E. H. Tutton a collection of the salte, 
chiefly double sulphates and selenates of the alkalis 
(potasaium, rubidium, cæsium, eto.), utilized by Dr. 
Tutton im his researches on the relation between 
physical properties and chemical composition in iso- 
morphous series of compounds. An important addi- 
tion to the departmental library is a first edition of 
the “Speculum Lapidum” by Camillus Leonardus, 
physician to Oeser ia, to whom the book is 
dedicated. Ib is a fine example of the printing press 
of Beasa in Venioe. The book was one of the most 
widely read ‘lapidaries’ of the time, and its editions 
ran fram the first in Latin in 1502 (forty-four years 
before Agricola’s “De Natura Fossilium”) to an 
English edition in 1750, bridging the gap between 
medieval and modern mineralogy. The late Frederick 
Adams of Jersey bas bequeathed to the Department 
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of Botany a collection of 23,000 microscope slides 
of diatoms, together with catalogues, books and 
pamphlets, and the microscope with which he worked. 
For many years past Mr. Adams acquired whatever 
liatom collections came on the market, and thus 
1oecumulated the largest collection in private hands. 


British Museum Excavations in Northern Syria 
Soms further details of finds of the British Museum 
archwological expeditions to northern Syria under 
Jir Leonard Woolley and Mr. M. E. L. Mallowan in 
1938 are given in the official summaries (Brit. Museum 
quarterly, 18, 1; 1989). The most important objecta 
found within the palace ab Atchana, in the opinion 
af Bir Leonard Woolley, are the clay tablets inscribed 
in cuneiform in the Akkadian language, from which 
t has been possible to learn not only the name of the 
dlace—Alalakh—but also the names of several of its 
valers. One of these was contemporary with Saush- 
tater, a king of Mitanni, already known as a leading 
tentato in: western Asia in the middle of the 
ifteenth century B.o. Among the small objects the 
nost interegting is a steatite roundel engraved on 
oth surfaces with formal patterns surrounding a 
niddle ring, which encloses characters of the Hittite 
vieroghyphic writing. At Tall Brak Mr. Mallowan 
‘ound/the great palace to be a building of Naram 
in Sf Agade, bricks being stamped with his name, 

tablets being found of the Agade period of about 
190 B.o. The south-west corner of the palace proved 
© be built over the ruins of a great mud-brick 
ower, probably part of a temple, belonging to the 
Jemdet Nasr period, more than five hundred years 
verlier. It rested on a clay platform, under which 
vas buried a great number of votive objects. Most 
xf them were in chambers, which had 
seen visited by robbers in antiquity. Apart from a 
arge collection of beads, there were many amulets 
f two principal kinds, the first being stamp seals 
n the form of animals, or animal heads, and secondly 
ittle stone ‘idols’ found im large numbers, which 
bough classed as amuleta, are of unknown significance. 
Chey vary little in style; but some show as many 
ú three pairs of eyes side by side, while one or two 
em to portray mother and child. Many sherds of 
wehistoric painted ware were found, especially of the 
Cell Halaf style. 


Aw earthquake giving rise to large amplitudes on 
eiamograms is reported by European observatories 
o have taken place on April 18, the initial waves 
ing received about 6h. 36m. G.O.T. and the 
remors lasting about three hours. The shock was 
vell recorded at Stonyhurst, near Blackburn ; at Kew, 
vhere it was received at 86m. 228.; at Uccle, where 
t was received at 86m. 3ls.; and at Zurich, where 
t was received at 3@m. 188. A very prominent 
eature of the seismograms at the latter three obser- 
‘atories was the SPS or SKS wave, which is a pulse 
tarting at the epicentre as a transverse wave, being 
raneformed at the earth’s core to a longitudinal 
rave, continuing thus to the other aide of the core 
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where it is again changed beck to a transverse wave. 
It is received as a transverse wave at the observatory. 
The epicentral distance of the shock from Ucele is 
calculated from the arrival times of the various 
pulses to be approximately 105°, which is consonant 
with an epicentre in Chile, though the aximuth has 
been difficult to determine, and confirmation or 
otherwise is awaited from the American observatories. 


Two earth tremors are reported from Barbados 
to have been felt about 1.45 p.m. on April 20. At 
St. Kitts, several shocks were felt, though no damage 
is reported from the vicinity of either area. Tremors 
in the Weæt Indies are by no means uncommon, and 
it will be recalled that the earthquake swarm which 
occurred in 1934 and 1985 in Monteerrat led to the 
dispatch of an expedition to that island, and to 
consequent valuable reports by Mr. A. G. Macgregor 
and Dr. O. F. Powell. In September 1988 the 
Wiechert seiamograph and eight Jagger shock re- 
corders set up at the time of the expedition were 
still in operation on the island under the care of 
Mr. Kelaick. Then from August until November 1987 
about forty shocks were reported fram Dominica. 
The Royal Society afterwards nominated a West 
Indies Seismological Committee, which contemplated 
sending an expedition to this latter island. The 
shocks, however, diminished in frequency, and it ia 
now wondered whether or not the centre of seismic 
activity in the islands has again changed. 
Long-Distance Automatic Telephony 

As improvements were made in manually operated 
switchboards, the trend of telephony has always been 
to substitute automatic devices for human labour. 
So much progress was made in this direction that 
it soon became obvious that even in large cities 
it would be possible to eliminate almost all the 
operators by the substitution of electrically controlled 
machinery. In the Revus Générale de [Rlectricite of 
March 11, M. R. Dreyfus discusses the prospects of 
long-distance automatic telephony and points out 
that in amall countries like Switxerland and Holland 
automatic inter-urban working is already in process 
of realixation. It has now been developed to the 
extent of elimmating the operator at the exchange 
of the subscriber initiating a trunk call. By simply 
using bis dial the subscriber puts himself in touch 
with any other subscriber in the same country. M. 
Dreyfus thinks ib quite likely that automatic opera- 
tion will now be developed for international calls. 
The International Consulting Committee for Long 
Distance Telephone Communication (the 0.0-I.T.), 
which was-formed by international delegates at a 
conference in Paris in 1928, has now taken up the 
problem. It is stated that within a few years a sub- 


soriber in Paris will be able merely by dialling to put 
himself through to a subscriber in New York. 


Factory Lighting 

THE spinning and twisting of real silk threads for 
the hosiery and silk weaving trade involves the pro- 
cessing of threads as small as two-thousandths of an 
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inch in diameter. The throwsters, that is, the 
operators who twist silk fibres into raw silk or raw 
silk into thread, find that they can work much better 
and much more quickly when the threads are bril- 
liantly illuminated by the light from electric discharge 
lampe. To avoid eye strain, the Factories Act which 
came into force in July 1938 has emphasized the 
necessity for adequate lighting im such cases. We 
learn from an article on factory lighting which 
appeared in the Elecirioian of March 24, that G. H. 
Heath and Oo. of Macclesfield and an associated 
compeny, British Crepe, Ltd., said to be the largest 
firm of silk throwsters in Great Britain, after ex- 
perimenting with many kinds of lighting, have 
recently adopted as standard throughout their 
factories the electric discharge lamps made by 
Siemens Electric Lamps and Supplies, Ltd., with 
very successful resulta. In one case a room at the 
factory was lighted by discharge lamps consuming a 
total of 4-7 kw. and giving approximately 13-15 
foot candles, whereas with gas-filled electric lamps 
the same room would have required 14°5 kw., that 
is, more than three times as much, and would only 
have given a lighting mtensity of 7-8 foot candles. 
The sixes of the Siemens “QH” lamps installed are 
80 w. and 125 w., according to the aixd’and height 
of the rooms. The economy effected in running costa 
ia very noticeable. 


Compulsory Illumination in Factories 

Ix a special leaflet (Form 282) dated March 1939, 
the Factory Department of the Home Office reminds 
the owners of factones that the Departmental Com- 
mittee appointed to deal with the subject has issued 
ita fourth report (H.M. Stationery Office. ls. Id.) It 
recommends certain minimum standards of illumina- 
tion below which work in factories should not be 
done regularly, and further recommends that these 
standards should be made legally compulsory next 
July. Tables of lighting practice suitable for many 
industrial procosses can be obtained from the Ilu- 
minating i Society, 82 Victoria Street, 
8.W.1. Another similar table is issued by the Electric 
Lamp Manufacturers Association, at Savoy Hull, 
W.C.1. The Secretary of State directa attention to a 
memorandum of the Air Raid Precautions Depart- 
ment, dealmg with a general scheme of lighting re- 
strictions to be enforced in the event of war. Oocupiers 
of factories are recommended to obtain and study this 
memorandum, but naturally it deals more particularly 
with the screening of windows and roof lights in order 
to prevent the emission of light from buildings. It is in 
no way inconsistent with the requirement of adequate 
and suitable lighting within the buildmg. Information 
and advice on general lines are usually obtainable from 
the gas or electricity undertaking supplying the 
factory. 
Progress in Horticultural Science 

Vou. 7 of Sctenttjic Horttioulture, the Journal of 
the Horticultural Education Association (from the 


Hon. Editor, Mr. R. T. Pearl, B.E. Agrio. Coll., Wye, 
Kent. 48. net.; 4s. 6d. by post, February 19389) 
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contains a well-balanced collection of papers fo! 
gardeners, both practical and professional. There 
are papers upon commercial horticulture in Hire 
Devon, Lancashire and Bedfordshire, and article 
upon the practical control of slugs by the use o: 
‘Meta fuel’, by 8. G. Jary, and the horticulture 
work of the Land Settlement Association, by H 
Fairbank. Meseers. H. G. H. Kearns and H. Martir 
contribute an account of the physical properties anc 
practical use of combined insecticidal and fungicida 
washes for use upon expanded blossom and foliage 
They conclude tbat oil emulsions afford the mos 
promising basis for combined direct and protective 
sprays, and practical instructions are given for thei 
use Upon various tree fruits and soft fruite. Interest 
ing possibilities of the controlled nutrition of horti 
cultural crops by growth in nutrient solutions an 
envisaged by Messrs. 8. R. Mullard and R. H 
Stoughton. Though the huge increases in yield 
claimed for the method in California were not realized 
in England, growth of gladioli was superior to thai 
from soil-grown corms. Lela V. Barton summarizes 
the work of the Boyce-Thompson Institute, New 
York, upon germination and dormandy in seeds 
Effective pre-treatmenta for dormant seeds and fo! 
the after-ripening of certain species, are obadensec 
into three tables of great practical utility. ERiooty 
dormancy, where the radicle begins growth 

the plumule, can be broken by keeping rooted 

at a cool temperature, usually between 40° and 50° 
for a few weeks. A series of papers by members o. 
the staff of the East Malling Research Station, or 
the occasion of the Association’s annual conferenn 
in September 1938, is aleo included in the volume. 


Radio Meteorology in the United States 

- THe growth of aviation has resulted in an urgen’ 
and intensive demand for accurate weather forecasting 
not only at ground-level but also at all heighta now 
utilized by aircraft.. Methods previously employed 
for determming serological data m the atmosphere 
have utabzed kites, sounding balloons or aeroplanes 
to carry special mstrumenta recording the tempers, 
ture, pressure and humidity at various altitudes. A 
mimeographed report entitled “The Radio-Telemeta: 
and ita Importance to Aviation”, by R. W. Knight 
has recently been circulated by the U.S. Civil Aero. 
nautica Authority. This report discusses the genere 
problem of determining serological data by radio 
sounding balloons, to which are attached transmitter 
emitting signals carrying the indications of tke 
meteorological instrumentas. A somewhat detailec 
description is then given of the apparatus developec 
for this purpose by the Blue Hill Observatory o 
Harvard University. Illustrations are given of the 
complete radio transmitter, with the associatec 
instruments for determining temperature, preasure 
and humidity. At the ground station, the signals are 
received on a simple pen-writing recorder, from whick 
the serological information can be observed while the 
balloon flight is in progress. A specimen record 
indicates that heights up to 72,000 ft. (14 miles) car 
be obtained by this type of apparatus. The US 
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authorities maintain a network of teletypewriter 
communication facilities for disseminating the weather 
data to other meteorological stations, while radio 
broadcasting 18 used for the benefit of airmen. Plans 
are in hand for extending to other parts of the 
United States this application of radio methods to 
aerological observations. 


Value of an Auxiliary Language 

A PAPER by M. Talmey on the auxiliary language 
question, in which the value of an auxiliary language 
as an agency for world peace is discussed, has been 
reprinted from the Modern Language Journal of 
. Dr. Talmey discusses the basic 
requirements of an auxiliary language, particularly 
the importanoe of being more expressive than the 
natural languages and strictly neutral. It must also 
be as suitable for the expression of all ideas as the 
moet efficient natural languages are. He discusses 
the development of Esperanto in the United States 
and the reasons for its failure, and then describes the 
origin and development of a new international 


system kn as ‘Arulo’ or ‘Gloro’, which aims at 
removing ambiguity which characterizes most 
modern . In this system the main parts of 


speech’ are recognizable by characteristic endings, of 
whith there are eighteen, six ocourring very rarely. 
Hé suggests that the fitness of a language for trans- 
fation is the best criterion of ita efficiency. 


The School Health Services 

_ A BOOKLET entitled ‘The School Health Services : 
their Initiation, Growth and Character’ has been 
issued by the National Union of Teachers, Hamilton 
House, Mabledon Place, London, W.0.1. It is a 
review by the Union designed to show how the 
achool health services came mto being, how they have 
developed, and what part the National Union has 
taken in their initiation, conduct and progress. Pro- 
vision of meals, medical and dental inspection and 
treatment, physical education and school camps are 
some of the subjects dealt with, and finally recom- 
mendations are put forward which it is considered 
would improve the services. The memorandum is 
primarily intended for the mformation of members 
of-the Union, but bas been issued to the public in 
tie ope that ıt may prove of use to those concerned. 
with ‘the health and fitness of the children of the 
nation 

Oxford ‘Science 


Ta ¿Second quarterly issue of this publication 


maintains the high standard and interest of the first . 


number. There are two artioles on the teaching of 
chemistry at Oxford, one by an undergraduate, the 
other by Dr. J. H. Wolfanden, the former deliberately 
¢ritical and even fault-finding, the latter an admirable 
exposition and defence of the unique system of train- 
ing that has been in force at Oxford during the past 
seventeen years. The possibilities of science as an 
education are discussed by Dr. J., Z. Young. He 
advocates means of making scientific courses more 
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valuable as a part of general education so that who- 
ever takes them may in some sense be educated and 
not, as too often at present, merely filled with plain 
facts. There are two articles on popular lines. Dr. 
A. H. Oooke of the Clarendon Laboratory ‘gives a 
short account of the technique used there in attaining 
low temperatures and discusses briefly the more 
important resulta that have been obtained; Prof. 
J. H. Burn discusses the phrase ‘suffering from blood- 
pressure’ in a paper which will be read with: interest 
by all and with relief by some. In “Correspondence” 
the Nuffield professor of clinical medicine criticixes 
some of the suggestions about the medical curriculum 
made by one of the medical tutors in an article in 
the first issue. There are also reviows of scientific 
books and short accounts of the activities of the 
scientific and medical undergraduate societies. 


History of Cholera in Poland 

In his inaugural thesis (Théss de Paris, 1988, No. 
789) Dr. Kac Hires, a native of Warsaw, gives an 
interesting account of the history of cholera in his 
country, in which there were six epidemics of the 
disease between 1831 and 1902, the last of which 
persisted until 1915. The study of cholera epidemica 
m Poland as in the rest of Europe shows that they 
start in the East and then follow as a rule one of 
two routes,: namely, (1) by land, passing through 
Astrakan and Russia, or (2) by sea, when they are 
conveyed by pilgrims coming from Mecce who had 
landed at Odessa. Since the first epidemic in 1831 
all the countries in Western Europe have taken a 
lively interest in the behaviour of cholera in Poland 
and have actively collaborated with the Government 
of that country in a campaign against the disease. 


Progress in Photochemistry 

THs third report of the Committee on Photo- 
chemistry (Reprint and Circular Series of the 
National Research Council, No. 108, July 1988) 
contains eleven review articles dealing with various 
aspects of recent photochemical research written by 
seven different authors. Each is provided with a 
bibliography. There is a long table of quantum yields 
which gives a very useful review of this part of the 
subject. The report strikes a good balance between 
theory and experimental methods. 


Large Sunspots 

Two new large groupe of sunspote have recently 
appeared. Particulars from the Royal Obeervatory, 
Greenwich, are aa follows, the areas being measured 
on April 21 and expressed in millionths of the sun's 
visible hemisphere. 


Cengral Meridian 
Date on Duk Pamage U.T. Latitude Area 
April 20-May 2 Apnl 2671 27° N. 1060 
April 20-May 2 April 26-6 16° 8. 1350 


Chromospheric activity in the region of the first 
group was noted on April 21, an extensive bright 
eruption beginning at 9b 3m and lasting for about 
balf an hour. 
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The Night Sky in May 

THs duration of night (sunset to sunrise) on 
May 1 in the latitude of London is 9-3 hours, 
decreasing to 7:8 by June 1. The moon is fall 
on May 8 at 15-34, and new on May 19 at 4-45. A 
total eclipse of the moon, invisible fram Great 
Britain, occurs on May 8. On May 5, the bright star 
8 Scorpii (mag. 2-9) is ooculted by the moon, the 
disappearance as seen from Greenwich taking place 
at 34 84-5" at position anglo 164° from the north 
point. Lunar conjunctions with the planeta occur as 
follows: on May 94 102 with Mars; on May 144 
235 with Jupiter; on May 164 215 with both Venus 
and Saturn; on May 174 145 with Mercury. Venus, 
Jupiter end Saturn are morning stars. Mars rises 
about an hour after midnight at the beginning of the 
month and just before midnight at the end. Mercury 
is not visible either as a morning or evening star. 
On May 12 at about 3b 45™ it is worth looking at 
Jupiter when satellites I, I. and IV present a curious 
arrangement on the east side of the planet. A oor- 
rected ephemeris for Comet Pons Winnecke (1989 o) 
is given in 1.A.U. Otreular No. 758. On May 17, the 
ephemeris places the comet 6° greater in declination 
than the star A Bodtis. No ephemeris is available 
here for the bright comet, Comet Hassel, discovered 
on April 18 in the constellation of Andromeda. 
Bolar activity is sufficiently high to warrant a look- 
out to be kept for auroras. (All times are given in 
Universal Time; add 15 to convert to Summer 
Time.) 


Announcements 


Tua first superintendent of the new Engineering 
Research Establishment in Australia (see p. 697) is 
Mr. L. P. Ooombes, formerly senior scientific assistant 
of the Royal Aircraft Establishment, Farnborough, 
where he was in charge of the aeroplane experimental] 
tank. 


Pror. Gusrava Roussy, professor of pathological 
anatomy in the University of Paris, has been elected 
a free academician of the Paris Academy of Sciences 
in succession. to the late Paul Helbronner. 


Tae Makdougall-Brisbane Prize of the Royal 
Society of Edinburgh for the period 1934—1938 has 
been awarded to Prof. D. M. 8. Watson, for his paper 
published in the Transactions of the Society, within 
the period, entitled “‘On Rhamphodopsis, a Ptyctodont 
from the Middle Old Red Sandstone of Scotland”, 
and for his many distinguished contributions to the 
science of vertebrate palwontology. 


THs International Congress of the Latin Federa- 
tion of Eugenics will be held at Bucharest next 
September under the presidency of Prof. C. Parhon, 
when the subjects for discussion, among others, will 
be : (1) prophylaxis of hereditary diseases, (2) heredity 
and liability to infections, (8) inheritance of intel- 
lectual aptitudes, and (4) heredity and endocrinology. 


TxHa annual Congress of the Royal Institute of 
Public Health and Hygiene will be held at Hastings 
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on May 23-27 under the presidency of the Right 
Hon. Walter Elliot, Minister of Health. The 
Congress will consist of five sections, in which the 
following subjects will be discussed : Section I, State 
medicine and industrial hygiene ; Section II, women 
and children and the public health; Section IL, 
tuberculosis ; Section IV, rheumatism and allied 
diseases ; Bection V, nutrition and physical educe- 
tion. 


Farmers and all interested in agriculture in its 
practical, technical, or educational aspecte are Invited 
to visit the Rothamsted and Woburn plots at any con- 
venient time between the begining of May and 
end of October. Mr. H. V. Gamer and Oapt. E. H. 
Gregory will be in charge of the demonstrations. 
There is ample material at each farm to occupy a 
full day, and therefore visitors should arrange to see 
them on separate days. The director, Sir John 
Russell, will be happy to arrange full details with 
organizations of farmers, farm workers and others 
wishing to accept this invitation; small groups of 
farmers are specially weloomed. Further information 
can be obtained from the Secretary, Rothamsted 


Experimental Station, Harpenden. vS, 


A NATIONAL conference on Maternity d 
Welfare will be held at the British Medical i 
tion House, Tavistock Square, W.C.1, on June 27-29 
under the presidency of Mr. Walter Elliott, the 
Minister of Health, when the following subjects will 
be discussed: safety in childbirth for mother and 
child ; encouragement of breast-feeding ; the nursery 
school, nursery class and the day nursery ; the child 
in relation to foster mother and the daily minder ; 
parents with a physically defective child, and propa- 
ganda on the maternity and child welfare movement. 
Further information can be obtained from the 
Secretary, National Association of Maternity and 
Child Welfare Centres, Carnegie House, Piccadilly, 
W.1. 


Wa have received an annotated catalogue of works 
on chemistry, pure and applied, No. 857, from Messrs. 
Henry Sotheran, Ltd., 2-5 Sackville Street, London, 
W.1. This contains a large number of interesting items, 
and in most cases each work has a note of biblio- 
graphical, biographical or scientiflo interest. The 
catalogue is one of considerable interest and is 
valuable for the large amount of accurate information 
it contains. 


REGENT statistics show that infantile mortality in 
Germany, though continually falling, is greater than 
that in some other countries including the United 
States. 


WE regret that in the issue of Narvgs of February 
25, p. 329, it was stated incorrectly that Prof. 
Helmuth Scheel had been appomted president and 
Prof. Theodor Vahlen vice-president of the Prussian 
Academy of Sciences; Prof. Vahlen has been 
appointed president and Prof. Heymafin vice- 
president, with -Prof. Scheel as director of the 
Academy. : 
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Letters to the Editor 


The Editor does not hold himself responsible for opinions 


He cannot undertakes to return, or to 


i expressed correspondents 
with the writers of, rejected manusoripts 


tntonded for ihis or any other port of NATURE. No notice is taken of anonymous comenumioations 
Nores oN PODNTS IN SOMH OF THIS WHEK’S LETTHRS APPEAR ON P. 727. 


CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THSIR COMMUNICATIONS. 


Surface Transport in Liquid Helium II 
In our previous communications! on the ‘transfer’ 
of liquid helium IT by a surface film above the liquid 
evel, we stressed the similarity of this ‘tranafer’ with 
he so-called transport phenomena in the free liquid, 
nd suggested that the latter might be due to a pro- 
eas similar to the transfer above the liquid level. 
i ta on the formation of this film? 


(quid heligm I. 
ovals of 
dj themselves to the same height L,, owing to 


. When, however, passed 

the heating coil, the level of the liquid inside 
veesel rose above the outside level and took up 
equilibrium position L, By increasing the ocon- 
oting surface between the vessel and bath by a 
umber of wires, differences between inside and out- 
ide levels up to 5 mm. could be obtained. This 
dearly ahows that there exists a ‘transfer’ of helium 
rom a colder to a hotter place when a temperature 








gradient is imposed. On further increasing the heat 
supplied, however, the evaporation from the veasel 
became the predominant factor and the inside level 
fell below that of the bath. 

This effect is quite analogous to the ‘fountain 
phenomenon’ in the bulk liquid, discovered by Allen 
and Jones*. However, in the present case the transfer 
of liquid must be carried out the surface film 


a flow of helium against a ee ae 
even if the two containers are not oo by free 
liquid. One may conclude therefore that the ‘fountain 
phenomenon’ in the bulk liquid is probably also due 
to a surface transfer, though in this case along the 
surface below the liquid level. This hypothesis is 
further strengthened by the fact that the ‘fountain 
phenomenon’ is more pronounced when tubes con- 
taining fine are used to connect the two 
volumes of liquid rather than a straight ; 
for which the available surface is com i 
small. 
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(b) A Dewar veasel (see Fig. 2) was closed at the 
top and had a hole at the lower end which was con- 
stricted by a plug, P, of fine emery powder. It oon- 
tained a phosphor-bronze thermometer, T, and was 
suspended in a bath of liquid helium Il. When the 
Dewar vessel was lifted out of the bath, the liquid 
ran rapidly out of the vessel through P and fell into 
the bath, and at the same time the tem of 
the inside liquid was noticed to rise by a t 0-01°. 
On lowering the veasel so that now liquid ran from 
the bath into the vessel, tho liquid imaida'was’ sooled 
by a similar amount. 

This mechano-caloric effect is evidently the reverse 
of the ‘fountain phenomenon’, for whereas the latter 
means thatthe setting up of a temperature difference 
results in a flow of liquid helm I, the mechano- 
caloric effect shows that a flow of liquid helium IT 
is accompanied by a development of heat (or cold). 
Such a caloric effect bas actually bean postulated by 
Tisza! for a flow of liquid helium I through capillaries. 
It seems to us, however, that the anomalous 
phenomena of liquid helium I are not so much 
caused by capillary flow as by a transport along solid 
surfaces ; and these resulta seem to indicate that the 
heat content of those atoms transported by surface 
flow must be lower than a . The hypothesis 
that the transport phenomena in the bulk liquid are 
due (at least primarily) to a surface transport similar 
to the er’ above the liquid level seems also to 
agree with observations by Allen and Misener* and 
H. London’, as well as with theoretical considerations 
of F. London’. 

A more detailed discussion of this tentative ex- 
planation with regard to these and other resulte will 
be given elsewhere. 

J. G. Daunt. 
K. ManpBLssoun.. 


m 


Daunt and Mendelsohn, NATURE, 141, 911; and 148, 475 (1038) 
and Proe. Roy. S00., In the Press, 
publmhed shortly. 
a NATURE, 141, 243 (1088). 
Oemb. Phil, Soc., W, 114 (1089)., 
miss: 141, 013 (1938), O.R., 287, 1186 (1938). 
and Misener, NATURE, 148, 643 (1038); seo also Allen and 
Jones, NaTuRm, 148, 227 (1030). 
1 London, H., NATURE, 148, 612 (1038). 
* London, F., Phys. Rev , W4, 047 (1938) 


A New Refraction Method for Obtaining Photographic 
Records of Concentration Gradients 


Waas a concentration gradient in a vertical column 
of solution, for example, an ultracentrifuge cell, is 

investigated by æ refraction method, it is desirable 
to obtain a diagram relating the refractive index 
gradient with height in the column of solution. The 
two data, the height and the corresponding gradient, 
are in the different methods along the same 
vertiçal axis or along one verticel and one horizontal 
axis. 

Using the scale method described by Lamm’, 
which at the present time is far the most accurate 
procedure, we get the two data registered along 
the same vertical axis. ‘This makes it necessary to 
compute the scale photographs before the shape of 
the curve and the exact itions of the maxima can 
be obtained. In the Toepler Schlieren method’, 
where the two data are registered along the 
same vertical axis, we can measure the positions of 
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the maxima directly on the plate, but only a roug: 
estimation of the shape of the curve is possible. Th 
method worked out by Philpot? gives the height alon, 
a vertical axis and the gradient along a horizonte 
axis. The curve is in this case obtained as the bound 
ary between dark and white on the plate. The shap 
of the curve may be seen directly on the plate, an 
the position of the maxima can be measured in ; 
comparator. The method to be described in this com 
munication gives the height along the horizontal axi 
and the gradient along the vertical axis. On the plat 
the curve appears as & rather narrow dark line (Fig. 1! 


ie a Terlan a A ml 


adi 
Fig. 1. 
PHOTOGRAPHIC RHOORD OF pxonenrnasionsa nares 
HORSE SARUM SHOWING THA ALBUMON AND 
GLOBULIN OOMPONANT. 

Oentrifugal force, ay 000 times gravity ; timé 
reaching full speed, 50 min. Reference points 
their distance (cm.) from axis of rotation are at foot o 

record. 


Optical arrangements (Fig. 2). The light fram a 
automobile head-lamp bulb with horizontal filameni 
A, passes through & spherical lens, B, placed at it 
focal distance from the lamp, and a cylindrical lent 
C, with vertical axis, which concentrates the light a 
the centrifuge cell, F. B is a slit inclined at an angle 
to the vertical axis. The projection of the diffaren 
points of the slit on a horizontal axis is focused ol 
the photographic plate, I, by means of the cylindrica 
lens with vertical axis, G, and the spherical lens, H 
Vertically the lens H still focuses the lamp A on to I 
Oonj foci are marked a, a’ or b, b’. 

If is no deviation of light in the centrifug 
cell, a horizontal straight lme, OX, is obtained, or 
the plate. The length, X, of this lme onds “ta 
the cell-height, A, and the angle, 6, in the followin} 


manner : 
X = h.m.tan 0, (1 


where m is an factor equal to the rati 
between the focal distances of the lenses H and G 
Ce a 2) at: 
t in the cell, the corresponding poin 
Sr ie tise X is displaced a distance Z, proportions 
to 3 and the focal distance f of the lens H. We thu 
obtain the equation : 
Z = fd (2 
The angle 3 depends upon several conditions ; fo 
example, cell deformation, compression of the liquid 
sedimentation of low-molecular and high-molecula 
substances. In order to obtain the effect caused b; 
the sedimentation of the high-molecular substanc 
under investigation, two similar runs are made: th 
reference run, with pure solvent in the cell, as wel 
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as the normal run. A diagram with the differences, 
% between ‘every two corresponding Z,-values as 
stdinate and the position in the cell as absciasa gi 
she desired curve. Z,, according to Lamm|, is 
œ the oell thickness, a, and the refractive index 
qmadient, dnjdz, as follows : 

Z, = a.f.dnjdz (8) 
As the slit angle 0 does not enter into equation 8, 
t is poesible to alter the sensitivity by changing 0. 
Nhen there is a small gradient, 6 is also reduced and 
he ratio between ordinate and abacissa scales becomés 
arger. For a large gradient the image is made as 
road as possible by making 9 large. 





/ Fig. 2. 


7 DLUARAM OF OPTICAL ARRANGEMANT. 


To obtain absolute Z, values, the position of the 
ndeviated straight line OX must be recorded. In 
he ultracentrifuge practice this is easily arranged. 
‘ho balancing ‘cell in the rotor is provided with two 
dex holes at distances from the axis of rotation that 
re smaller and greater respectively than that of the 
olution cell. The light passing the index holes is 
əcorded on the plate as two pointa, called reference 
cinta (Fig. 1). For the calculations an enlarged image 
E tho photograph is projected án to millimetre paper 
nd a line is drawn in the middle of the curve. The 
osition of the plate is adjusted to give the reference 
cinta at the same place on the millimetre paper in 
oth the referance run and the normal run. 
The optical arrangements are made in such a way 
aat both the new method and the scale method can 
8 used on the same run. The first use of the method 
as therefore been to get immediate information on 
ie general shape of the sedimentation curve and for 
100sing scale distances in the scale exposures. In 
imi experimenta the sedimentation constants 
ad the concentrations of the sedimenting substances 
ilculated. ing to the new method and the scale 
iethod have been found to agree satisfactorily. 
In comparing this new procedure with Philpot’s 
tethod there are two points worth considering. The 
wot that a line and not a boundary between dark and 
hite is obtained on the photographic plate permits 
more exact ing of the sedimentation curve 
1an is posible with pane method. Quite recently 
us disadvantage in Philpot’s method has been 
veroome by Svensson‘. With his arrangement a line 
obtained, but it is still an question whether 
8 modification gives enough light intensity for use 
ı the ultracentrifuge. . 
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Furthermore, the use of the reference points makes 
it possible to obtain with the aid of a reference run 4 
well-defined base-line. On the other hand, the pos- 
sibility of changing the sensitivity is more adequate 
in Philpot’s method than in the new one. 

-A more detailed description of the method and ita 
accuracy will in the near future be given elsewhere. 
: KJELL J. I. AnpHRason. 
Institute of Physical Chemistry, j 

University, 


‘Lamm, 0., £. Chom., 313 (1928); A, 148, 177 (1929). 
Aeta Bogim Sociais Soisntiaron Upoaiionsit, Ber. WV, 10, 


? Theltus, A , Pedersen, K. O., and Hriksson-Quen L-B., NATURE, 
189, 546 (1937). = 

° Philpot, J. Bt. L., NATURE, 141, 283 (1988). 

1 Byensson, H., Kollotd-%., in the Prem. 


Deposition of Protein Multilayers 

SEVERAL workersl? have built up multilayers from 
proteins spread at the water-air interface, using-same 
modification of Blodgett’s technique’, and drying the 
wet slide between each dip. It has sometimes been 
assumed that this procedure deposits a monolayer of 
protein on the slide at each movement of the piston 
and that the thickness of the resultant multilayer is 
a simple multiple of the thickness of the surface film 
of the protein on water, also that this thickness is a 
measure of the lengths of the side chains in the 

The area and presumably also the mean thickness 
of a protein film are dependent upon the piston 
preasure employed. At 30 dynes the area is about 
half the area at 10 dynes, and multilayers which we 
have deposited at high pressure have shown inter- 
ference colours when only 40 layers thick, indicating 
that an average thickness of about 20 A. per layer 
can be obtained (see ref. 2) instead of the 10 A. that 
has been obtained by some other workers}. 

Mitchell‘ found that surface films of proteins go 
into solution readily and came out on clean portions 
of the surface if the preasure is near the collapse 
point. In his expermente, using the spreading 
techni of Gorter and Grendel’, he found collapse 
points between 7-5 and 15 dynes for various proteins. 
The same effect has been found with egg albumin 
spread from the dry powder on distilled water with 
piston pressures as low as 10 dynes, the lowest at 
which we have been able to build up multilayers. 

The wet slide on withdrawal after dipping con- 
tains water between the two upper layers of protein, 
as can be demonstrated by measuring the potential. 
Deposition of stable multilayers oan readily be 
achieved on gauzes both of stretched silk and of 
metals. Using a ‘slide’ of stretched silk in electrolytic 
contact with the trough at ita lower edge, the poten- 
tial was measured’ with an ionized air electrode at 
the exposed surface of the partly withdrawn slide, 
at the air-liquid surface in direct proximity to the 
slide, and at a remote part of the trough. In one 
experiment, at 17 dynes, the undisturbed egg 
albumin had a potential of 310 mv.; near the slide, 
where the albumin had presumably been stretched, 
the potential was 270 mv.; and on the upper edge 
of the wet alide, 210 mv. The low value indicates 
that the protein had been considerably stretched as 
it went on to the ‘slide’, but that it had approxi- 
mately the same orientation as on the water surface. 
There ig no reason to assume that the hydrophilic 
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groups have turned over and that the water adheres 
Feat sa gd ay pele rir mn a 
can o be moved about within ita protein sack by 
tilting the slide. If protein bas dissolved in the 
substrate, some will be in solution in the water on 
the slide and will remain after drying, contributing 
to the mean thickness of the protein in the multilayer. 
This factor will contribute a large error if the dis- 
solved protein is adsorbed beneath the surface layer. 
The deposition ratio (the decrease in water surface 
covered by the protein divided by the area of the 
slide covered) was mesaured with ogg albumin 
forn a pomier at Pioa PRETO 10 and 17 dynes. 
With new substrates of distilled water deposition 
ratios of 1-0 were sometimes obtained; but after a 
fow minutes, especially if the surface was disturbed 
by dipping, the deposition ratio fell ‘and values as 
low as 0-6 were sometimes obtained. At the same 
time, the protein commenced to go into solution and 
came out in the piston oil and on the clean surfaces 
of the trough. Row deposition ratios and solution 
of the film were always obtained at higher piston 


pressures. 

Tt would seem advisable to have some slow 
mechanical dipping device and to empty and clean 
the trough between each dip while the flim is drying 
in order to deposition ratios of 1-0 and no oon- 
tamination dissolved proteins. If these pre- 
cautions are not observed, no valid estimate of the 
thickness of a surface layer of protein at a given 
pressure can be obtained from measurements on 
multilayers. 


R. B. DEAN. 
Department of Colloid Beience, O. Garry. 
University, E. Sra aGen. 
Cambridge. 
1 Astbury, W. T F. O., Gorter, W. and Ven Ormandt, J. 


Narur, 148, 33 } 
daar, iat I., Bebaefer, V. J., and Wrineh, D. K, Science, 85, 76 
' Blodgett, K. M., J.‘ Amer. Chem. Soo., 57, 1000 (1085), 


4 Mitchell, J. B., Trens Feared Soc., 33, 1120 (1037). 
t Gorter and Grendel, Trans. Farad., Sec., E3, 477 (106). 


Viscosity of Liquids 

As a reult of a detailed consideration of the 
mechanism of viscosity of liquids, Fig. 1 was obtained. 
It is a h of the logarithm of viscosity of the 
n-parafin ‘bons from n-butane to 1-octa- 
decane (represented by the na abe opposite the re- 
T pointe), against the otion T'a|T, or the 

lute boiling temperature/absolute temperature 
of measurement. 

It may be seen from the graph that: 

(1) A ‘specific viscosity curve’ is obtained for a 
family of compounds irrespective of the position of 
the compound im the family, provided it is not among 
the first few members. i 

(2) The function T'g/T thus becomes a fundamental 
‘basis for comparing a dynamic property such as 
viscosity when the effects of constitution are to be 
studied. It has been pointed out! that the reduced 


temperature T/T, and the function ae in 
= [a 


Ty 
-which T, is the critical temperature and T's is the 
freexing 1, failed to yield resulta of any 
value when dealing with viscosity. 
(8) It is y sccepted that in ņ = AAT, 
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: ` 
B is invariant with temperature for suchjiquidi 
This statement cannot be proved rigorously 
a liquid is examined over the entire range of 
tare in which ib exists as such. NG 
In this graph, none of the liquids has been s 
examined since the literature generally reporta th 
results at temperatures between 0° and 100° O. Sinc 
n-butane boils around 0° O. and n-octadecane is soli 
at that temperature, it may be seen that thie grap 
actually represents the viscosity of any one of thea 
n-paraffins over the entire range in which it exist 
as a liquid. The line is not straight and, therefore 
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or all these members B is variable with temperature. 
t probably follows that for all liquids B is a function 
wf temperature, and that the difference between 
weociated and non-associated liquids with regard to 
3 is entirely a matter of degree. 

For other families of compounds similar lines 
xist, but a better rendering of these curves is obtained 
1y plotting the function ngjnr against T/T p, as shown 
a Fig. 2. 

The resulta of 137 liquids have been plotted 
epresenting n-paraffins (12), teo-paraffins (15), acyclic 
efinea (7), oyclo-hexene, alkyl halides (25), aloohols 
11), acetaldehyde, ketones (4), anhydrides (2), 
hethyl-ether, carboxylic acids (5), water, cyclic 
ompounds (30), elamenta (12) and inorganico oom- 
rounds (10), resulting in the following conclusions: 

(1) All the normal or unaseociated liquids fall in a 
an-shaped manner in the shaded portion of the graph. 
n this area, also, fall such compoundsas the carboxylic 
aids which are known not to change appreciably the 
legree of easociation on rise of temperature and in 
act evaporate to a great extent in the dimer form. 
“hus the shaded portion contains all compounds 
7bich are either unaseociated, or if associated, have 
. small coefficient for the increase of association 
rith a fall in temperature. 

(2) The r portion of the graph contains 
seociated liquids. It is remarkable that water changes 
8 degree ofsasociation very slowly, as the evidence 
f the plow’ tends to show, when compared with tri- 
nethyl gArbinol. 

(8) o lower portion of the graph is characteristic 
f ligfuid metals. Mercury shows the regularity of the 
rointa on the curve. 

‘A full description of the work and the resulta 
ibtained has been prepared for publication and will 
wppear in the literature later in this year. 


A. EL Nman. 
L. V. W. CLARK. 
Jepartment of Oil Engineering - 
and Refining, 
University, 
Birmi 


Thorpe and Rodger, Phil Trens., A, 188, 397 (1804). 
' Bauer, Magat and Burdin, Trens. Feraday Soc., 33, 81 (1987). 


Surface Tension and Lindemann Frequency 


ANDRADA! has derived the expression nog = 
or the viscosity (n) of a liquid at its melting point 
a terms of the molecular mass (m), the Lindemann 
requency (y) and the mean molecular distance (o). 
“his simple relation has been amply substantiated 
re eee on Dae givin un ae insight 
nto the mechanism of viscosity m liquids. But so 
ar as we are aware, no equally elegant explanation 
f the phenomenon of surface tension in liquids has 
een. put forward. 

-Let us assume that at the melting point the energy 
er unit area of the surface is given by the total 
mergy of the molecules in a surface layer of unit 
wea, each molecule vibrating with a frequency equal 
io the Lindemann frequency. Considering that the 

ion ig simple harmonic with an amplitude a, it 
ows on the basis of the assumptions that the surface 
on 


on A ` 
y = EjmaY2ry)' = me my, 
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Assuming, after Lindemann and others, that at the 
melting point ajo is constant, we obtain 


van’, 


a relation dimensionally correct. Calculating the 
Lindemann frequency both for elements and oom- 
pounds from the relation v = 2-80 x 101: 4/7, {MV 
where 7’, is the melting point, and M and F refer to 
the atomic weight and the atomic volume respectively 
in the case of elements, and to the molecular weight 
and the molecular volume respectively in the case of 
compounds", and dividing the frequency so obtained 
by +/r/m, we find that the value of k in the case of 
forty-six substances examined, of which twenty-four 
are elements, ranges between 1 and 3:5, with a moan 
value of 2-34. The variation of surface tension with 
temperature can thus be explained on the same lines as 
that of viscosity. 
Details will be published elsewhere. 


L. RIBAIYA. 
M. Rama Rao. 
University of Mysore, 
Central College, 
Bangalore. 
Feb. 22. 


1 Andrade, Phil Mag., 17, 497-511 (1034). 
*Sibarya and Rama Reo, Cur. Soi, 8, 12 (1989). 


Influence of Electrical Conductivity of Surroundings 
on the Natural Wave-length of an Antenna 


Tum free end of an antenna fed by an oscillator is 
connected to e metal plate under whioh is placed a 
basin of water. The conductivity of the water is 
changed by adding known weights of various salts. 
The solution is earthed and the distance between the 
plate and the solution is kept constant. 

It has been found that the natural wave-length 
of the antenna increases with this conductivity up to 
a definite limit and then becomes constant for greater 
concentrations. This definite concentration marks 
the limit between the dielectric and the conductive 
state of the solution. The increase of the natural 
wave-length for small concentrations can be attributed 
to the fact that the dielectric constant of the solution 
increases with concentration. 

Experiments are now being carried out for differant 
wave-lengths and different electrolytes. “The effect 
of this conductivity on the resistance of the antenna 
is also being investigated. 


Physics Department, 
Egyptian University, 
Cairo. 


R. Narma. 


Hydrolytic De-amınation of Amino-Acids 

Virtanen and Erkama! discovered recently in 
B. fiuorescens liquefactens an enzyme which causes 
hydrolysis of aspartic acid into malic acid and 
ammonia. This, however, is not the first example of 
h tytic de-amination of amino-acids. In a series 
of papers", we have been able to show that in aqueous 
solution, amino-acids are hydrolysed under the 
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influence of ultra-violet light to give the oorre- 
sponding hydroxy-acids : ` 
R.CH(NH,).COOH + R.CH(OH).COOH. 
Here again, a certain resemblance exists between 
enzymatic and photochemical processes. 

This photolysis of amino-acids is a general reaction. 
It is the primary process in absence of oxygen and 
precedes, therefore, the well-known photo-oxidation 
of amino-acids* into the corresponding aldehydes : 

R.OH(NH,).COOH — R.OHO. 


Histidin, for example, is reported by Szendrd‘ to 
give imidazol-acetaldehyde, on irradiation. We have 
been able to show that here, too, ammonia and & 
hydroxy-acid are formed primarily ; the presence of 
the latter one is easily demonstrated by the colour 
reaction with 2.7 dihydroxy-naphthalene'. The re- 
action velocity is high: 115 o.c. of a 1 per cent 
aqueous solution of (-)-histidin, irradiated for two 
hours in the apparatus, described previously, gave 
18-4 0.c. of N/10 ammonia, corresponding to a 25 per 
cent decomposition of histidm in the above sense. 
In oe of oxygen only, the hydroxy-acid is de- 
seated inte imidazol-acetaldehyde. 

The histamin-like biological effects of an irradiated 
histidm solution® are due to imidasol-acetaldehyde 
according to Szendrd‘, and there is no need to assume 
a photolytic degradation of histidin into histamin 
proper. As imidazol-acetaldehydy resembles histamin 
physiologically, the possibility has to be kept in mind 
that the ‘“histamin-precursor” identifled by Barsoum 
and Smirk’ with histamin’ on the basis of their bio- 
logical resemblance is also imidazol-acetaldehyde. 

t would be worth while to test the biological effects 
of imidazol-hydroxy-propionic acid. . 
E. BERGMANN. 
Y. HRSHBERG. 
Daniel Sieff Research Institute, 
Rehovoth, Palestine. 
March 28. 


1 MATURE, 148, 954 (1938). 

OR. Acad. Sci, 108, 163 (1084); J. Amer. Chem. Soc.. b8, 1075 
(1088); J. Amer. Chem. Soe., 80, 1709 (1988). 

* Plotafkow, ‘Lehrbuch der Allgemeinen Photochemie”, pp. 630, 575 
(Beriin’ and Latprig, 1920). s 

- 4 Chem, Ceniralbiatt, 1, 8126 (1937). 

3 Hegriwe, Z. anah. Chem., 90, 101 (1032). 

' Wilingsr, Piskom. F., 215, 279 (1029). 

T Olin, Sei , 8, 387 (1030). 


Sulphonamıde Drugs and Pneumococcus Capsular 
Polysaccharides 

Tua remarkable curative effecta on certain types 
of bacterial infection of drugs of the sulphonamide 
group! immediately opens up & new fleld of research 
into the mode of action of these drugs. In a bacterio- 
logical examination of organisms isolated from the 
peritoneal cavity during & course of treatment of an 
experimental pneumococcal infection in mice by 
M and B 693’ (2-[p-aminobenzenesulphonamido]- 
pyridine), Whitby" reported that the ‘‘capeules 
became swollen and’ crenated and eventually dis- 
appeared”. Hence it might seem that the drug has 
a direct destructive action on the ococcus 
polysaccharide-capeular material. It is well known 
that the capsule is a defence mechanism of virulent 
bacteria and, for example, in pneumococcal in- 
fections, is probably the decisive factor in determining 
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the fate of the bacteris in the host. Any destructive 
action on material by sulphonamide drugs 
would be comparable to the effecta of the poly- 
saccharide-splitting studied by Avery, Duboa 
and others?. In this work it has been clearly demon- 
strated that denudation of the organism of its capsule 
leaves the cell to the phagocytic action of 
the body and usually the attack of pnemuonie is 
repelled. 

o bave thought it of interest to ascertain whether 
solutions of sulphonamide drugs have any destructive 
action in vitro on purified capsular polysaccharides 
soni Tipe aon a a Accordingly 
dilute solutions of the polysaccharides were separately 
incubated in physiological saline during several days 
at body temperature, with saturated solutions oj 
sulphonamide, sulphonilamide (supplied by the Glaxc 
Laboratories, Lid.) and M and B 698’ (supplied by 
Meers. May and Baker, Ltd.). The solutions were 
systematically examined for changes in specific 
rotation, increase in reducing power, change ip 
viscosity and for loss in precipitin reactivity with 
homologous immune antisora. 

We could clearly demonstrate that under the 
above conditions the drugs have no chemical 
action on the ifio pol ides. It is 
likely, therefore, the action of the drugs èn 
vivo is not one of capsule destruction but one 
of capsule inhibition. Whilst this work was ix 

, & recent investigation by Mclqtosh anc 
Whitby‘ has thrown considerable light\an the 
problem. These authors favour the idea that tha mode 
of action of the drugs is in some measure ur 
with the inactivation of the bacterial 
responsible for the food requirements of the o 
In and extension of these findings it is of 
interest to recall the work carried out in this de 
ment and elsewhere’ on polysaccharide syntheeais by 
bacteria. In the cases studied here it has been found 
that -pol i ction js extremely 
capricious, for not only must the organisma have 
their appropriate food supply but a highly specific 
‘acceasory growth factor’, albeit in minute quantity, 
must also be available. It is possible that in vioc 
sulphonamide drugs’can render unavailable to the 
organiam the necessary ‘accessory growth factor’ and 
thus inhibit capsule formation ; the body would then 
bd able to rid itself of the invading bacteria by 
phagocytic action. 

This tentative explanation would account for 
differences observed in the mode of action of various 
drugs on different groups of organisms, since 
i factors’ are sharply speciflo for 


ROOSSBOTI A 
each group. A search in peptone broth or in blood 
for such growth-su responsible for capsule 


production in the pneum group, for example, 
might well prove a profitable study. 
i M. Sracay. 
E. Somitomrmrer. 
A. E. Hills Laboratories, , 
University, 
Birmingham. 
March 28. 
Whitby, L. H. H, Lemcet, 335, 6011 (1938) 


1 
a 
* White, B., “The Biology af Pneumococous’’, chap. ir. 
a 
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Sulphanilamide Therapy in Pneumonia 

Nicotrxio acid bas been found to be especially 
important as a supplement to sulphanilamide therapy 
of pneumonia. In a series of cases, it has been noted 
that there frequently occurs in victims of pneumonia 
treated with ide, a black-dotted, heavy 
furring of the tongue akin to black- At the 
same time, consolidation of the lung to resolve 
though the temperature be normal and toxic effects 
cleared. 

Administration of nicotinic acid in doses of 
10-100 mgm. resulta in rapid clearing of the tongue, 
generally from behind forward. At the same time, 
the consolidation of the hmg resolves. 

Though no pathological studies have been made, 
it appears probable that the failure of resolution in 
these cases 18 due to changes in the mucous membrane 
of the bronchial tree of the same character as affects 
the tongue. 

An interesting light is thrown on the mechanism 
of action of sulpbanilamide by the change of typing 
of the pneumococci in cases treated with the drug. 
Following therapy, it will frequently be found that 
the ococci lose their typing reactions and can- 
not be typed. Characteristic typing reactions are 
Da to the organisms after animal passage. 
EMANUEL M. JosEPHson. 
GUTEL KLEWAN. 


“Animal Language” 

THERE 1 a point in the review of ‘Animal 
Language” in NATUBE of February 25 on which 
I should like to comment. The reviewer writes : “At 
times, Dr. Huxley his views with con- 
siderable confidence. t is the point of a rattle- 
make’s rattling ? The answer is really very simple. 
Tho snake doesn’t want to strike unless it has to. 
[t might very easily get trodden on ... The 
rattle is a warning to the intruder to keepaway. .. . 
In the same sort of way those who install burglar 
alarms in their houses put up a notice to that effect 
yutside.’ This may be so, but whether it is an 
established truth or simply an ad hoo hypothesis we 
are given no real evidence to decide.” 

In the first place, “Animal Language” was not 
Jesigned as a scientific monograph, but as a popular 
book addreased to the general public, so that cita- 
tions of evidence would have been out of place. In 
passing, in compiling it I was astonished at the lack 
of any coherent body of scientific information on the 
som ive aspect either of sound-production or of 
nearing : here is a fruitful field for anybody with 
ime and knowledge. 

As regards the point concerning the rattleanako, 
dadow, m the “Camb: Natural History’’, writes : 
‘The rattle is d y useful to the snake as 
an instrument of SE of any approaching 
oossible enemy, since no snake likes to ite unless 
n self-defence or in order to kill its prey.” The 
‘Enoyclopedia Britannica” (eleventh edition) ex- 

a similar idea. So does that eminent authority, 
Dr. Thomas Barbour, in his book “ tiles and 
Amphibians” (1926), but in considerably greater 
jetail, and with the specific suggestion that the bison 
is the enemy to be warned off. 

Ditmars, in his “Reptiles of the World” (1910), is 
me of the few authorities to express scepticiam as to 
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the rattle’s warning function—though he goes on to 
make the far more speculative statement that it may 
serve as a mating call, an assertion which, as Barbour 
points out, must be erroneous as makes cannot hear. 
The whole question of what constitutes “evidence” 
for the presumed function of an allssthetio character, 
whether concerned with warning, threat, or display, 
is a very interesting one. I have recently briefly 
ep acta pt aed ae It seams clear that there are 
different bebility, culminating in proof 
only when the cava era) method has been pe 
but that the ‘old-fashioned’ Darwinian view 
suming an adaptive function from general hide 6 of 
the structure and habits of the animal in question 
gives a reasonable probability and puts the onus of 


disproof on ments. 
Ditmars i in one fallacy that is 80 common 
that I cannot from commenting upon it. He 


wishes to deny the warning function of the rattle 
because ‘many species of harmless and poisonous 
snakes without a rattle, vibrate their tail when 
”, It should surely be obvious by this time 

that the lack of a character or organ in one type does 
not preclude ita being adaptively functional in 
another. Numerous examples of this point in regard 
to threat and i characters ın birds have 
recently bean given by me’, Not only this, bub in 
this particular case the evidence adduced by Ditmars 
strengthens the case for the ing function of the 
rattle, by making it clear that tail-vibration per se 
a mania device, presumably rendering the makes 
icouous without impai 


Jortan 8. HUXLEY. 
Zoological Society of London, 
Regent’s Park, N.W.8. 
March 21. 
1“Byolition” (Oxford, 1088); and-Amer. Nat., 78, 416. 
* Proc. Bighth Internat. Ornith. Congr., p. 430. 


Production of Intercellular Hormones 


In the investigation of metabolic controlling factors 
(intercellular hormones) appearing in the suspending 
fluid when oell aggregates are subjected to lethal 
ultra-violet’, X-rays’, and other external agents, it 
seems to us of particular interest to determine 
whether such substances are released by living cells 
into the intercellular fluids or are simply dead-cell 
disintegration products. To study thia question, 
suspensions of yeast in isotonic salt solution were 
irradiated with lethal ultra-violet for periods from 9 
to 24 hours under such oonditions that the full 
irradiation period was required to kill 90 per cent of 
the cells. Samples taken out at regular intervals were 
filtered through Berkefeld filters, and the 
pooni of the filtrates compared with those of 

from control suspensions allowed to stand 
for equal periods without irradiation. The extent 
of killmg was determined by methylene blue staining 
and by plating. Maximum production of growth 
factors (intercellular wound hormones) preceded 
maximum rate of killing and occurred while most of 

As an alternative method, carbon dioxide and 
oxygen were bubbled through yeast suspensions for 
24- and 48-hour periods, and the growth potencies 
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of the filtrates from these suspensions compared with 
those from controls allowed to stand for equivalent 

iods. ‘Leas than one per cent of the cells stained 
in any of these suspensions. Nevertheless, the 
filtrates from the suspensions to carbon 
dioxide balla dee one and one- times as potent 
as the control filtrates, and four to seven times as 
potent as the filtrates from suspensions exposed to 


oxygen. 
Full details will be published elsewhere. 
Joms! R. LOOFBOUROW. 
SISTER Oromia MARE DWYER. 
Institutum Divi Thoma», 
Oincinnati, Ohio. March 7. 


Sart Loatboarow and Tr eye, Nitya 148 CLs IDET); Bootes 
pat ie Thoma 1108 BN, Loot (1038). Yootbourew, Dwyer and Morgan, 


ecto esc ean, Studies Inet Divi Thoma, 1, 17 (1937) 


Cytochrome Oxidase in Flowering Plants 

In 1925, Keilm'! described for the first time the 
absorption spectrum of cytochrome visible in the 
living tissues of flowering planta. We have been able 
to prepare from germmating seeds and other tissues 
of monocotyledons and dicotyledons an insoluble 
residue showing the complete cytochrome spectrum. 
700 





0 10 20 %0 40 50 60 
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This residue behaves in the same way as the 
cytochrome oxidase preparations from animal tissues. 
Shaking the suspension in air causes the bands of 
cytochrome to disappear, succinate will cause the 
bends to sppear; re-oxidation is ted by 
cyanide and azide. If cytochrome o ( ox heart) 
is added to the preparation it is rapidly reduced in 
presence of succinate and immediately oxidized by 
shaking in air. In the accompanying graph are shown 
manometric measurements of the oxygen uptake of 
the preparation in of cytochrome 6, succinate 


haseolus seeds m twice their weight of water; the 
greater part of the solid material was removed by a 
low-speed centrifuge and the opalescent fluid was 
spun down on a high-speed centrifuge. The slightly 
brownish residue was suspended in about three 
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volumes of water. This preparation showed a cyt 
chrome spectrum one twentieth the intensity of thi 
in bakers’ yeast. In each experiment show 
37-5 mgm. dry weight were used in 2-2 0.0. of fu: 
at pH 7-4. The Qo, with p-phenylenediamine ‘an 
cytochrome ¢ was 20; with succinate and cytochron 
c, 10-8. Testa for catechol oxidase were negative. 
These resulta ahow that the c spectru: 
seen in plant tissues is associated with the insolub 
enzyme systems which characterize yeast and anim. 
tissues. This now proves the of a trv 
cytochrome oxidase in the planta and 
respiratory mechanism identical with that found : 
yeast and animals. It is not possible to state exact. 
how much of the oxygen taken up in the reepiratic 
of plants is by means of the cytochrome system, bi 
in some tissues the intensity of the whe 
scnuaied P east us peal Se es 
of respiration. These observations are a confirmatic 
of the general presence of the cytochrome system | 
aerobio organisms as originally discovered by Keilii 
R. Har. 


School of Bi Re 


Cambridge. March 24. 
1 Kellin, D., Proe. Roy. See., B, 98, 312 (1025). 


Spectroscopic Power of a Human Eye due, to Inju: 

THE case reported bere of a structure tir 
from an.injury to an eye, conferring on the -tE 
ahad of spectroscopically analysing light, is ] 


TMr. J. M. Rowe, of Adelaide, suffered, at eightee 
years of ago (he is now fifty-two years old), an injur 
to his right eye due to the impact of i 
Which oa, trough Gis boroa und ieee bee diaro 
plas eas drean of a seven the orient 
place with lopment of a scar on the cornea th 
protuberant of which was afterwards remove 
with a pair of surgical scissors. The pupil of the ey 
was left, however, displaced from ita central positio 
downwards and inwards ; also it is no longer roun 
but distinctly tical in shape with its long ax 
in the direction of the displacement. ie, eras 
this eye is quite normal—Mr. Rowe has a 
excellent rifle-shot—except for the fact that brigt 
sources of light show spectral colours. Mr. Row 
has been aware of this for some years, but onl 
recently informed me of this iarity of visior 

Testa made showed that the effect is due to th 
existence of a periodic structure in the eye of th 
nature of a diffraction grating. It is definitely not 
priam effect since: (1) the spectrum is seen on eithe 
side of the bright source ; (2) the blue is on the inside 
the red on the outside of theae images ; (8) the angl 
made by the direction of the blue light with tha 
of the source is approximately half that made by th 
red part of the coloured image. Rough measuremen 
of these angles was made by asking Mr. Rowe t 
indicate the positions of the several images on 
metre rule held at a measured distance from th 
eye. The blue—or violet—imner edge of the coloure 
images was approximately four and a half centi 
metres distant from the central source, a single fila 
ment galvanometer lamp; the red outer edge abou 
7 oantimetres, when the metre rule was held at . 
distance of one metre fiom the eye. This makes th 
first-order diffraction angle about 24° for the blue 
and about 4° for the red light, corresponding to 
spacing in the elements which constitute the gratin, 
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if 1,000-1,300 ‘linea’ per centimetre. The direction Commemoration of the Cell Theory 


n which the rule had to be placed in order that all Tue hundredth annrversary of the discovery of the 
hree images fell upon it was about 15° from the cell by Th. Schwann is being commemorated this 
artical and, roughly at least, perpendicular to the year in many countries. There seems, however, to 
a A major aan QF tiie displaced be a mistake about the date of this great discovery. 
up ; Schwann’s ‘“Mikroskopische Untersuchungen” boars 
A sodium lamp gave first-order (uncoloured) the date 1839; but the first two and T think tho 
nages ın positions agreeing well with the above. most important—parta of the book had already 
econd-order images were seen only when a ‘Pointo- appeared in 1838. The edition must have been very 
: À small, for I have seen only one copy of them during 
he brightness of the spectrum causing Mr. Rowe to the last twenty years. hokona placed the 1888 
xelaim : “Oh! It’s beautiful.’ i edition before the Paris Academy of Sciences. At all 
Dr. Tostevin, an eye-specialist, kindly made an events we are, I think, late in our commemoration. 
ramination of Mr. Rowe’s eye with the aid of a A few years ago, by the way, I made a similar 
itlamp. Ho states that the injury has resulted in blunder. “I published in my “Facsimile Edition” a 
dhesion of the cornca to the iris, and that the colls reprint of the first edition of Galvani’s famous work 
F tho cornea where the scar exista have lost their which had appeared in 1792. But I discovered too 
uclei and are clongated in a definite direction. Jate that this work had already been published aa a 
here is no injury to the lens. paper a year earlier m the ‘Commentani’ of the 
Should any reader of NATURE suggest a reason for Academy of Bologna. My reprint was in reality 


xoro accurate or other observations, Mr. Rowe has nl t iti f th k 
timated his swillinghaes' to sdbmit. to tham, only tha ot tlio. first editioti o See T 


Kerr Garant. 
University of Adelaide. The Hague, 
Feb. 27. March 4. 
fa Points from Foregoing Letters 


J. G/Daunt and K. Mendelssohn find that a the surface tension of a liquid with the molecular 

r’ of liquid helium H takes place along a\ mass and the Lindemann frequency. The values 

lid ace when a temperature gradient 1s kept up. ` obtained in the case of forty-five substances investi- 

hofy also observe that a flow of liquid helium I \gated were found to be of the right order of magnitude. 

ugh a powder plug is acoompanied by a caloric The natural radio wave-length of an antenna is 

ca ree shee eu ge quppart tho idea tho- ound by R. Nakhla to increase with the electrical 

es aes io eE quid oinductivity of the surroundings up to a definito 
y as , init and then to become constant. 

5 EEA for oe phere eae rds Wei E. B and Y. Hirshberg 

i PaE E E fi J L p s Th vegan point out that the enzymatic hydrolytic de-amination 

ve a racea titaani e eoon of exnino-acida recently discovered by Virtanen and 

EPO eA ry fi new procedure: oe pared Erkama, parallels the analogous photochemical pro- 

jth an analogous method described by Philpot. cees, which is more general. The behaviour of histidin 


Several factors are presented by R. B./Dean, O. is quo SA aD O ag ae 

atty and E. Stenhagen which may invalidate the M. Stacey and Miss E. Schluchterer find that 
sumption that the thickness of multilayers of Certain drugs of the sulphonamide group have no 
rotein is a measure of the thickness of & surface layer Chemical action tn vitro on specific capsular poly- 
‘the protein on water. Conditions for dvoiding these saccharides from Types I and O pheumococcus. 
Tors are set forth and the orientation of the layers The tentative theory is advanced that sulphonamide 
? protein on the slide is also considered. drugs are active in vitro since they can render 
A. H. Nisan and L. V. W. Clark that unavailable to the invading bacteria highly essential 
reasonable basis of comparison for studying the SS@ory growth factors’ which are responsible for 
soosity of liquids has been found so that an homo- capsule formation ; „deprived of their protective 
gous series, for example, the n-parafiing, yields a mechanism, the organisms fall rey to the phagocytic 
litery curvo for all ita bers, with the exception action of the body and the infection is aborted. 


: the first few, independent of molecular weight. John R. Loofbourow and Sister Cecelia Marie 
i is generally accepted that in ņ = Ae3/T, B is Dwyer have found evidence that living cells produce 
‘variant with temperature for unassociated liquids. growth factors (‘intercellular wound hormones’) as a 
vidence is given thet B is a function of temperature physiological response to injury in the fact that tho 
ren in the case of n-paraffins. From an examination production of such factors precedes the killing of 
` a large number of liquids it is poasible to classify yeast by lethal ultra-violet and occurs in suspensions 
1em into three groupe with regard to viscosity: of living cella aerated with carbon dioxide. 
xmal, associated and metallic. A preparation from various tissues of flowering 
Assuming that, at the melting point the energy planta showing the complete cytochrome spectrum 
ar unit area of a liquid surface is given by the been obtained by R. Hill and Miss K. Bhagvat. 
ital energy of the molecules in a surface layer of The cytochrome is associated with cytochrome 
ut area, each molecule vibrating with a frequency oxidase and succinic dehydrogenase showing the 
qual to the Lindemann frequency, L. Sibaiya and presence of a respiratory mechanism in the plant 
. Rama Rao arrive at a simple formula connecting identical with that characteristic of animals. 


Research Items 


Socio-political Grouping in the Great Basin, U.S.A. 
In 1985 the University of California, and m 1986 


the Bureau of American Ethnology, instituted an 
ethnographic reconnsissance of the Western Shoshoni 
and their Paiute and Ute nei of the Great 
Basin area. under Julian H. In a study 


of their socio-political groups (Bull. 20, Bur. Amer. 
Ethnol., 1989), it is ahown what are the sociological 
patterns among these simple hunters and collectors, 
and the factors which produce them are analysed. 
Most of the Basin Plateau peoples live at bare sub- 
sistence level, and their culture is meagre in content 
and simple in structure. Problems of daily existence 
dominate their activities and limit and oondition 
their institutions. Population density depended 
directly upon the quantity of plant and animal food 
which the hunting or gathering devices known in 
the area allowed to be procured. This, therefore, 
determined in each region the size, nature and 
permanency of the population aggregate, which in 
turn determined the social structure 


po 
trols. Gene i i f existence allowed 
con rally exigencies o a leone ae ae ae DP 


little latitude for variation; but where ecology 
permitted such latitade; warfare, festivals, ceremonies, 


eto., became determinants of sociological pere ‘ 
aiute it: 


Hence among the Western Shoshoni and 


in one place or in permanent association. The o 
standing sociological unit, therefore, was the bio- 
logical family and the small winter village. 


Carbohydrate Metabolism and Muscular Work 4 


F. C. Courtice, C. G. Douglas and J. G. Priestley F 
. Roy. Soc., B, 127,41; 1989) have studied in detail the 
respiratory pee and quotient and the sugar, 
lactic acid and carbon dioxide combining power of 
the blood in two subjecta during the period after 
prolonged moderate muscular work (a ten-mile walk 
at a speed of 44 miles per hour). During rest after 
work there is a reduction in the glucose tolerance, 
which is very like that following a low-carbohydrate, 
high-fat diet, and is also associated with a low 
respiratory quotient and ketonuria.. It appears, 
therefore, that the low R.Q. after exercise 1s to be 
attributed to a diminution in the ratio of carbohy- 
drate to fat oxidized. There was no evidence that 
the reduced tolerance to glucose was accompanied by 
a change in the sensitivity of the tissues to insulin, 
since the response of the blood sugar to intravenous 
insulin was the same whether after exercise or after 
a low-carbohydrate, high-fat diet. The administra- 
tion of ingulin is followed by a prolonged but slight 
increase of the respiratory quotient, ing an 
increased oxidation of carbohydrate, and it is tempt- 
ing to assign the similar rise in quotient which occurs 
during exercise to the same cause. The injection of 
insulin ia, however, accompanied by a large fall of 
blood sugar, and such do not occur during 
exercise. It is probable that other endocrine secre- 
tions, for example, adrenaline, play a considerable 
part in the control of carbohydrate metabolism 
during exercise. Administration of adrenaline causes 
an increase in the oxygen consumption, hypergly- 
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Brown (Proo. Roy. Soc. Bdinburgh ; 1938) has give 
‘a full account of the babita, distribution and anatom 


was physically impossible for families to remain =A be present up to 278 per square metre. 
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cewmia and certain characteristic changes in the la 
acid of the blood. If insulin and adrenaline a 
injected together, they neutralize one another in a 
far as their effects on the blood sugar are concerne 
but the changes in the blood lactic acid are the sa 
as if adrenaline alone were injected. 


Habits, Distribution and Anatomy of Ophelia -cluthensis 

In 1935, I. P. MoGuire described a new polychss 
worm from the sands near rt under the nain 
of Ophelia chahoensts which 
until that time, sometimes possibly 
been taken for the young of another species 


worm. It has twenty-five segmenta, 
being setigerous, and 8-10 pairs of gills, The bod. 
KJ 






















colour due to the colour of the hæmoglobin-coh aini 
blood showing through. It is found just below 
water neap tides, and in spite of its recent dis 


of Apple Diet on Intestinal Flora 


M. Dack, R. Johnson and L. R. Dragsted 
(J. Inf. Dis., 64, 52; 1930) have made a comparativ 
study \of the bacterial flora of the duodenum, ileum 
and of three Macaca mulata when thee 
monkeys were on & control and a raw apple diet 
Surgical fistule were made in the three levels of bowe 
to simplify the removal of specimens under physio 

ical conditions. The bacteriological examination 
included the determination of the relative numbe 
of Bact. ‘coli, the predominant organism, and 
the numbérs of L. acidophilus m the cæ 
Dysentery bacilli were looked for as the monkey i 
a susceptible host to bacillary dysentery. A searol 
was also made for Bact. neorophtlum, which has beer 
associated with ulcerative processes in the bowel o 
man and animals, but with negative resulta in both 
cases. No essential differences were found in th 
flora of monkeys on & control diet as compared wi 
the apple diet. The authors conclude that any 
therapeutic effect that raw apple diet may have i 
not by virtue of any c which occur in thg 
bacterial flora of the bowel. Hydrogen ion determina 
tions were made and there was no radical shift in 
the pH of the cæcum which would sccount fon 
inhibitory effecta or bacterial growth. 







Phenology of 1938 - 
Tum Phenologicel Report, 1938, by Major H. C 
Gunton (Quar. J. Meteor. Soc., 65, No. 279; 1939 
is the forty-eighth annual report of this kind. Fo 
meteorological reasons the period with which it is 
concerned, namely, December 1987—November 1988 
is one of exceptional suitability for the study of tha 
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eactions of wild life to abnormal conditions. The 
hange from winter to summer in the British Isles, 
astead of taking place in its usual rh 
aanner, spring being made up of short bursts of 
rarmth, sometimes equal to that of summer, followed 
y abrupt wintry retrogrossions dus to sudden in- 
ursions of cold air from the Arctic, seemed on this 
coasion likely to be a sudden one, winter holding 
way in February and summer from the beginning 
f March onwards. In actual fact, however, the 
xoeptional warmth of March did not persist beyond 
hat month, and there were long cold and dry orik 
2 Å and May, with t night frosts. These 
oe caused much to blossom and 
, and the report instances cases where song 
Arusha and blackbirds deserted the young birds in 
heir nesta in the drought, when insects must have 
een unusually scarce. The weather continued very 
bnormal even after May, for there were notably 
avere midsummer gales, and very stormy weather 
gain in October, which resulted in an early fall of 
he leaves, which had already suffered damage. In 
Tovember came the second spell of unseasonable 
aummer warmth, which was as remarkable as that 
£ March except in ita duration. It is not surprising 
hat butterflies and moths were on the whole scarce 
broughout the year, but there were some cxoeptions, 
mong them the silver dae carpet moth and the 
halk “blue butterfly. Red admirals, moreover, 
vere ed in large numbers in September and 
Jctobér, and even as late as November. The early 
all Sf the leaves made the autammn a poor one for 
, but the November warmth caused numerous 
mormal second flowerings of shrubs and trees. 







The Weddell and Ross Seas 


Tre Weddell Sea and the Ross Sea, the two great 
vighta on the opposite sides of the Antarctic continent, 
ave different relations with the Southern Ocean. 
These contrasts are indicated by G. E. R. Deacon 
a a paper on the “Antarctic Voyages of R.R.S. 
iscovery II and R.R.8. Wiliam Scoresby 1985-37” 
n the ical Journal of March. In the south- 
vest of the Weddell Sea freezing is intense in winter ; 
his raises the salinity of the surface layers by the 
alta left when the ice is formed. Thus the surface 
vaters sink rapidly and, as a bottom current, spread 
yver the whole Southern Ocean and northwards into 
ihe Atlantic, Indian and Pacific Oceans. Bottom 
emperatures and salinities at great depths show a 
‘ontinuous increase towards the east and the oxygen 
„ntent a continuous decrease. The increase in 
emperature is due to mixing with the deep Southern 
Joean water subsequent to sinking from the cold 
urface, and the decreased oxygen content is due also 
o distance from surface origin. It is thus clear that 
he Weddell Sea is the chief supplier of the cold 
»ottom water. The Ross Sea has le surface 
onditions bat a submarine ridge between Cape 
\dare and King Edward Land cuts off the bottom 
vaters fram the Southern Ocean. This basin, south 
vf the ridge, is filled with very cold saline water 
ihat cannot escape. Thus the Ross Sea has little 
nfinence on oceanic circulation in general. 


Analysis of Ethylene Oxide - Carbon Dioxide Mixtures 


A MIXTURE of carbon dioxide (90 per cent) and 
xthylene oxide is now largely used as a fumigant. 
The analysis of this mixture has caused some 
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difficulties and J. R. Branham and M. Shepherd (J. 
Res. Nat. Bur. Stand., 72; February 1989) have now 
described a simple and accurate method with & 
reproducibility of 0-05 per cent. Ethylene oxido is 
rapidly and quantitatively absorbed by a small 
vo of sulphuric acid, which takes up more than 
5,000 times its volume of the oxide but no significant 
amount of carbon dioxide, which is then absorbed 


in concentrated potash solution. pd siping 
in which the gases are measured dry is descri 


Reduction of Silver Ions by Hydroquinone 


ALTHOUGH the-reduction of silver ions by hydro- 
quinone is of considerable interest in connexion with 
photographic development and fogging action, no 
detailed investigation of its mechanism has been 
made until recently. T. H. James (J. Amer. Ohem. 
Soc., 61, 648; 1939) has now studied the reaction in 
gelatm and gum arabic solutions. The reaction in 
slightly acid sohition is y catalysed by colloidal 
silver, gold, palladium and silver sulphide. The rate 
of reaction catalysed by silver varies as the first 
power of the hydroquinone concentration and as the 
two thirds power of the silver ion concentration. 
The dependence of the rate upon the hydroxyl ion 
concentration shows that both unionized hydro- 
quinone and the univalent ion perticipate in the 
reaction in the pH range 5-15-6- 27. The rate of the 
catalysed reaction varies proportionately with the 
surface of the catalyst and inversely with the oon- 
centration of gum arabic. The mechanism 
by the results involves & primary adsorption of silver 
ions on the surface of the catalyst, as is mdicated 
by the fractional of the concentration. No 
adsorption of ph asi ete is discloaed by the experi- 
mehta. The between the mechanism and 
that found for the reduction of silver ion by ferrous 
ion, which indicates that the homogeneous reaction 
between the ions is very rapid in comparison with 
the rate of deposition of silver on condensation 
nuclei, is pointed out. 


Solid Adsorption 

THe great influence which the addition of a very 
amall proportion of a second metal may have on 
the resistance of a metal to corrosion has been known 
for some time; for example, small quantities of 
aluminium added to copper or brass retard oxidation. 
In two recent (Bull. Polish Acad., March-May 
and October-December, 1988), the first by Dr. 8. 
Dobinski, the second by Dra. Dobinski and Ji 
of Cracow, it is shown that these effects are to 
adsorption of one of the constituents of the solid 
solution at the surface, in accordance with the Gibbs 
rule of the Equilibrium’ paper of 1878, that if 
diffusion of the constituents can take place the one 
with the smallest surface tension will concentrate in 
the surface. Unfortunately the surface tensions of 
solids have not yet been measured, but Desch and 
others conjecture that they are proportional to those 
of the liquids. By surface electron diffraction photo- 
graphs the authors show that for alloys of lead and 
antimony, zinc and tin, copper and calcium, silver 
and cadmium, copper, aluminium and nickel, and 
copper, aluminium, nickel and , the cons 
stituent which concentrates in the surface when 

lished or when the alloy is heated to about 200 °C. 

in each case that the surface tension of which in the 
liquid state is the least. 
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The University Observatory, Glasgow 
By Prof. W. M. Smart 


HE new observatory buudings of the University 

of Glasgow were formally opened on April 17 
by Sir Arthur Eddington in the presence of a repre- 
sentative assembly presided over by the Chancellor 
of the University, Sir Daniel Stevenson, who was 
supported by the Principal, 8ir Heotor Hetherington, 
and Prof. John Walton, dean of the Faoulty of 
Science. During the pro ings, Sir Arthur Edding- 
ton gave an addreas on “The Expansion of the 
Universe”, in which ho described his recent work, 
involving relativity and quantum theory, of pre- 
dicting the actual rate of expansion. 





Owing to tho exacting demands of modern ob- 
servational astronomy as regards instrumental equip- 
ment and favourable atmospherical conditions, the 
new observatory (which is within & stone's throw of 
the main University departments) has boon designed 
mainly for instructional . The principal 
room of the main building 1s a library which can also 
be used for lantern lectures: a fine collection of 
fifty astronomical transparencies 18 mounted in this 
room. The other accommodation consists of a large 
instrument room and rooms for the director and his 
assistant. A 7-inch refractor carrying & small spectro- 
scopic equipment is mounted on tho high ground 
behind, and close by is a transit house. The observa- 
tory 18 also well equipped with subsidiary instruments. 
For two centuries and perhaps more, particularly 
during the last thirty or forty years, comprising the 
directorship of Prof. Becker. astronomy has proved. 
academically, to be of interest to a fair number of 
students, and it is hoped that the new facilities will 
further encourage astronomical study and research 
in the University. 

The present o atory is the third astronomical 
institution established by the University. The Old 
College of Glasgow was in posseasion of a telescope so 
far back as 1608, and although astronomy was one 


D: 
[Glasgow Herald. 
UNIVERSITY OBSARVATORY, GLASGOW. TOPS OF THE TRANSIT HOUSE AND THE 
7-INGQH DONB ARE SEEN ON THE RIGHT. 


of the subjects taught ın these early days by th 
occupant of the chair of physics (or, from 1727, c 
natural philosophy), no proper accommodation fo 
observational work was provided until 1756, when th 
Univermty received the valuable bequest of th 
instruments belonging to Alex Macfarlane, a wealth 
Jamaican merchant and a graduate of the University 
The erection of an observatory—known as the Mac 
farlane Observatory—was immediately undertake 
and the regius chair of practical astronomy was estal 
lished in 1760 under a warrant of King George I 
It is noteworthy that it was the establiahment of th 
Macfarlane Observatory that le 
directly to James Watt’s appoint 
ment as instrument maker to tk 
University, and ıt was m th 
capacity that he effected the in 
provements in the steam engit 
that made his name world famow 
At the beginning of the ninc 
teenth century the rapid extensio 
of the city and the inoreasin 
industrialization of the neighbow 
hood made astronomical observe 
tions almost impossible, ^an 
matters were not mmproved whe 
some fifteen or twenty degrees ¢ 
the meridian were securely blocke 
by the high steeple of a new paris: 
church. It would appear that b 
1820 the Macfarlane Observator 
was reduced to little more than’ 
centre of instruction, and it we 
there that Kelvin was taught th 
use of astronomical instruments. 
In 1836 Prof. John P. Nichol wa 
appointed to the chair—one of th 
applicants, it is of interest to note, was Thomas Cai 
lylo. Nichol’s success as a lecturer led to the formatio 
of the Astronomical Institution of Glasgow, and a nev 
observatory, with Nichol as diroctor, was establishe 
as a private concern in 1841 at Dowanhill. The entht 
aiasm of the Glasgow citizens, however, waned wit 
almost as groat a rapidity as it had been stimulatec 
and ın 1848 the University acquired the Observatory 
together with the labilities of the dead society 
Nichol’s successor was Prof. Robert Grant, whose tw 
great publications—‘‘Tho Glasgow Catalogue of 641 
stars” and the ‘Second Glasgow Ostalogue of 215 
stars” —form a remarkable output for an observator 
with such limited resources. The last effective directo! 
ship at Dowanhill was that of Prof. Becker, from 189 
until 1935. On his retirement, tho University was oor 
fronted with the same problem which the academi 
authorities had to face, a century or more before, i 
connexion with the Macfarlane Observatory. Th 
new observatory at Gilmorehill representa the soli 
tion. If auguries have any aignificanco, the brilliar 
addreæ of Sir Arthur Eddington and the benedictio 
of an unclouded sun on the opening day should spe 
the beginning of a career of usefulness to the ne 
institution in & University and City where astrohom 
and science as a whole have such long traditions. 
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The Early Sealers in West Antarctica* 


F. W. M. HOBBS has written a long and 
elaborately illustrated monograph on the history 

of the Graham Land area of Antarctica from Smith’s 
of the South Shetlands in 1819 to Ellsworth’a 
dight in 1986. The earlier years of this have 
«veen much discussed by Mill, Balch, Nordenskjöld, 
Bruce and others, but assiduous search from time to 
«ime reveals new chiefly in the form of 
< log books. Prof. Hobbe's reproductions of 
ae maps alone his monograph great interest. 
Jome of his pon hae however, do not appear 
© be justified from the available facts. Thus he 
that the Antarctic 

in November 1820, when 


Hobbe, however, is entirely in his 
er Be, the asgounte and Ghorta. wilh | are 
sad ida ani Bransfield’s sighting of Trinity 
and February 1820. W. B. Bruce, 
T. Gould, have shown convin y that 
was the original discovery of Antarctic 
and preceded Palmer’s discovery by at leest ten 
The attempt to establish an American 
of Antarotica fails. 
chief interest, however, in Prof. Hobbe’s mono- 
h lies in his strictures on Weddell. These strio- 
sures have a weak foundation, but since they impugn 
the veracity and reputation of a notable explorer, 
annot be overlooked. Between 1819 and 1824, 
Weddell made threo southern voyages in tho course 
af which he ‘surveyed in part the South Shetlands 
and the South and gained s high southern 
‘atitude im lat. 74° 18’ 8., bee 34 34° 16’ 45” W. im the 
3ea of George the Fourth, which is now called the 
Weddell Sea. He published his account of these 
vO his discoveries and his route chart in his 
-known volume “A Voyage Towards the South 
Pole”, eto. (London, 1825). He sailed southwards 
mto the Weddell Sea about long. 80° W. and came 
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north again between long. 30° and 40° W. from his 
southern record where he saw a see free from field 
ice with only four icebergs in sight. He had, however, 
seen. “many ice islands” in places on the way south. 
Roes, twenty years later, failed on account of ice to 
follow Weddell’s route, and the Scotia in 1903 had to 
keep farther eastward to gain a high latitude, but in 
1904 crossed the -middle of an almost ice-free Weddell 
Sea and reached lat. 72° 8. before difficulty began. 
The Deutschland and the Endurance in later years 
were caught and drifted in Weddell’s longitudes. But 
from these scanty records we are not entitled to assert, 
as Hobbe does, that the Weddell Sea is unnavigable. 
The pack of the Weddell Sea is partly due to local 
formation in that sea and partly due to the sweep 
of pack from the east which is caught in this great 
bight. The pack is carried towards the south-west 
coast which may be always blocked, and then flows 
north before wind and current until, in the latitudes 
of 65° to 60° 8., it is swept eastward again by the 
set of winds and the eastward drift of the waters. 
With the amount and distribution of the pack in 
the Weddell Sea dependent on many factors, local 
and general, it would be surprising if the distribution 
of ice remained constant, as indeed a limited know- 

of that sea shows not to be the case. 

ordie has commented on the low ave wind 
velocity in the Weddell Sea as promoting ice oon- 
gestion in the western side. A year of unusually 
strong southerly winds in this area might easily clear 
away the ice for several weeks or even for a whole 
season. Years or periods of open water are likel 
ocour,-and Weddell was fortunate engugh to in 
such a season. Hobbe’s deductions on the state of 
ice, based on the scanty data available, are not a 
foundation for the destruction of Weddell’s in 
tion and the slandering of his name. Si 
Hobbe’s charge that Weddell did not make surve arvoa 
in the South Shetlands but merely copied P 
earlier map (published im 192%) would seam to 
ignore Weddell’s ice of surveying from boate 
and not direct his ship, for which reason 
Weddell did not mark his route amo island groups. 
It is a pity that such charges should & work 
that comprises much research, even if some of it lacks 
scholarship. R. N. R. B. 


Absorption Spectra of Single Tr of Hæmoglobin in Polarized 
Light 


By M. F. Perutz, Cavendish Laboratory and Molteno Institute, Cambridge 


INGLE crystals of hæmoglobin generally show 
strong pleochroism!. They are dark red and almost 
paque in two extinction directions and become light 
red and transparent in the third. a ae 
of the absorption spectra corresponding to 
vibration directions was undertaken with 
the view of obtaining information on the molecular 
structure of hemoglobin. 


Horse methamogiobin crystallizes in the mono- 
clinic system, as described in a previous paper’, and 
is usually obtained in the prismatic form tarminated 
by domatio faces (Fig. 1). The orientation of the 
epee ete ony ce ce om tee Agate cong 
the double refraction is probably negative 
crystals show strong absorption in on directions 
parallel to 8 and y, and weak absorption parallel to æ. 
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The absorption spoctra of the orystals wore studied 
while they were mounted on microscope slides and 
immersed in their mother liquor (3 parte sat. 
(NH,)80, + 1 part molar (NE), HPO, ; pH = 
6:3) to which gum tragacanth had been added in 
order to keep the crystals stationary. Preparations 
were made with crystals lying on their a, b and c faces 
respectively, the last two havmg been cut with a 
razor blade. The absorption spectra were observed 
through a microspectroscope replacing the eyepiece 
of a polarizing microscope. 





Fig. 1. 
CRYSTAL OF HOBSH MITHAMOGLOBIN. 
The anal ratios are a:b:0 = 1:72: 1: 0°86; B’ = 68°. 
a makes an angle of 12° witha; ß is tob; and 
y makes an angle of 10° with o. The damatio faces are 
210 faces. 


In unpolarized light, the spectra of the crystals 
conformed with the spectrum of acid methsamoglobin 
in solution, showing a strong absorption band at 
637 my, faint bands at 582 mu and 548 mp and a 
general agen! TE increasing from the green towards 
the violet of the spectrum. (The band at 504 mp 
was not visible owing to the low resolving power 
of the spectroscope.) 

The resulta of the spectroscopic examination in 
Benge light are recorded in the scoompanying 
table. 

















As the a, B and y directions are parallel or nearly 

parallel to the a, b and c axes, the crystals show 

iam when the light is travelling per- 

dicular to the b or o planes, whereas pleochroiam 

is completely absent when the light is travelling at 
right angles to the a plane. 

Crystals of methemoglobin can.be treated with 

acid without being immediately dissolved. If a 

drop of n/10 HCl was added to the mother liquor, the 
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acid could be seen to penetrate the crystal by the 
change in colour which travelled from the edgee 
towarda the centre. Simultaneously, the spectrum 
changed gradually from that of methsmoglobin tc 
that of ferrihsamatin chloride, the edge of the absorp. 
tion band in the red (637 mp) shifting from 640 my 
to about 675 my, until finally a very broad band 
stretched from about 640 my to 680 mu. At the same 
time, an increase in the general absorption in the 
green and blue could be noticed. Strong pleochroism 
was visible for several minutes after the acid had 
penetrated the crystal, which was lying on its o face. 
When the vibration direction was parallel to B, the 
bands of the spectrum of acid hamatin, especially 
the band in the red, were strong and sharp. If the 
nicol was turned, the band contracted from the red 
end until it was narrow end smeared, when the 
vibration direction was parallel to æ. After five 
minutes the pleochroism disappeared and the orystal 
dissolved. 

Crystals of sheep methamoglobin were obtained in 
large thin peeudohexagonal plates which X-ray 
analysis had shown to be triclinic. Their spectrum 





Fig. 2. 


ABSORPTION SPECTRA OF A SINGLE CHYSTAL OF SHEEP 
METH ZEMOGLOBIN. 


(a) taken in polarized light with the vibration direction 
parent to ms (b it is parallel to B ; and (o) shows the 


spectrum in unpo. t. The e3 rope Gi (o 

and (O) acoeqund; in (c) the time is 

to counterbalance the absence of the nicol. oy y (b) and 

(0) are taken on a panchromatic plate, (d), (e) and are 

the same photographs taken on an isochromatio te. 

The reproductions are positives. The arrow in (0) indicates 
the absorption band in the red. 
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zas similar to that of horse methssmoglobin, except 
hat the absorption in the grean was more pronounced. 
Che small thickness Gitte eryelals seni Ga 
mation in any other than the c plane impracticable, 
sut made it possible, on the other hand, to get 
pores which were bright enough to photograph 

ig. 2). The photographs taken on the panchromatic 
slate show the change in width and strength of the 
sand in the red, while those on the isochromatic 
late illustrate the variation of the general absorption 
a the green and blue. 

In needles of horas oryhamoglobm, both the char- 
coteristic absorption bands in the green and in the 
rellow were strong and sharp when the vibration 
Virection was icular to the needle axis, and 
eded out when the vibration direction was parallel 
o it. 

In horse methemoglobin the absence of pleochroism 
m the a plane and the sharpness of the in the 
ed in combination with the high general absorption 
u the green and blue in vibration directions parallel 
o f and y, indicate that the four hsme groups oon- 
ained in one molecule are approximately parallel 
o each other and lie in the a p . This orientation 
lso agrees with the positions of the high refractive 
dices. It was shown by the effect of acid on the 
crystals that the absorption must be due to dipoles 
Sag ee ee themselves, since the 
e of the absorption bands to the vibration 
i in the crystal remained unchanged even 

the hsme had become detached from 

globin component and the position of the absorp- 

gon band had shifted to that corresponding to free 
<errihsmatin chloride. 

In drawing these conclusions it has bean assumed 
shat the coefficient of absorption is high when the 
‘lectrical vibration of the polarized light is parallel 
‘0 the heme groups and low im any other direction. 
ee ee E since the strong 

Ee ee a oae 

due to its large planar system of conjugated 
louble bonds, and dipoles induced in this system 
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must reach their maximum value when the electrical 

vibration of the light is parallel to the plane containing 

the double bonds. This relation between pleochroism 

and molecular orientation has been established by 

Bernal and others, who applied it to the structure 

analysis of crystals possessing layers of flat molecules 
chains* 


or : 

X-ray data showed that the four hæme groups in 
methemoglobin must be arranged in pairs related by 
twofold axis’. Their parallelism now indicates that 
ne See See ted 

aulingt. In horse oxyhæmoglobin their arrange- 
ment appears to be the same as in methemoglobin, 
since ita crystals belong to the same system, have 
similar axial ratios and exhibit the same type of 
pleochroiam’. According to Haurowits', reduced horse 
heenoglobia crystallizes in the form of hexagonal 
plates, which on contact with oxygen change spon- 
taneously into the monoclinic needles of oxyhsmo- 


globin. This of symmetry indicates that a 
rearrangement of the heme groups may take place 
on reduction. 


I have to thank Dr. G. 8. Adair for his collaboration 
in preparing the crystals, Prof. J. D. Bernal for 
els Seen ete this research, and Prof. D. Keilin and’ 

Hartree for much practical help and advice. 

Summary. The absorption spectra of single crystals 
of hæmoglobin in polarized light have been examined. 
In met- and oglobin of horse and in methsmo- 
globin of sheep, the width and strength of the absorp- 
tion bands was dependent on the vibration direction 
of the polarized light. The results indicate an approxi- 
mate parallelism of the four hmme groups in the 
met- and oxyhsmoglobin moleculo. 

Relea and, Brom, the 
l Biom, iii of Hemoglobins” 
al e a Hie a as AO 


* Bernal and Trans. Farad. Soc., $2, 1032 (1939); poir, 
r eA 151 (1938). Wolls, Pree. Roy. Soo., A, 187 


1 Pres. Hat. Aeed. Sci, 31, 186 (1935). 
s g. physiol. Chem., SA, 266 (1038). 


Chemistry and its Applications in Modern Life 
Meeting of the American Chemical Society 


MEETING of the American Chemical Society 

was held early m April at Baltimore, when 
many papers of topical interest were presented. 
Grouping the papers by subjectes, it is possible to 
indicate some of the more striking advances which 
were recorded. 

One group of papers dealt with vitamins and 
hormones. The close relation between vitamin A and 
vitamin A, ( ing in visual purple and in the 
livers of freshwater fish) has been established by 
distillation under very low pressure. on the 
content of vitamin C in various vegetables and ita 
changes on boiling and storage showed, among other 
things, that loss on boiling is reduced by putting a 
cover on the veasel go as to exclude air. A covered 
aluminium vessel was better than covered glass or 
enamel veasels unless sodium carbonate was added 
to the green , in which case the loss was 
greater with the aluminium vessel. Contrary to the 
general belief that citrus fruits and tomatoes are the 


richest sources of the antiscorbutic vitamin C, it has 
been found that freshly picked parsley, broccoli, kale 
and cauliflower contain two to three times as much 
vitamin C as citrus fruits. Vitamin A concentrates 
were found not to lower the fat content of milk pro- 
duced by cows fed on them, whilst fieh oils tended 
to lower the fat content. 

Whey has been shown to be a valuable source of 
vitafnins and vitamin products, including all the 
known water-soluble vitamins, the fat-soluble pro- 
vitamin D, vitamin K thrombin), vitamin E, 
cestrin and vitamin B, or Q. The importance of whey 
aa an adjunct to feeding animals was shown experi- 
mentally. The use of whey products in human foods, 
especially in bakery goods and confectionery, has also 
been the object of research. 

Zine insulin crystals have been widely used in the 
treatment of diabetes in the United Btates and 
Canada. The chemistry of the visual and 
of the adrenal cortical hormones has been actively 
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worked upon. Adrenal gland extract has been shown 
to contain at least twenty-four different substances 
allied to cholesterol, bile acids and the sex hormones, 


one of them , the hormone 
duced by the corpus luteum of the The 
logical ions of the pituitary hiva berni 


many views formerly held in this field. For exemple, 

it is now known that certain physiological effecte 

paints to be due to different separate anterior 

ae a Cesta denen bador on tase 

ese effects in ways depending on ita mode 

pe pleas Roma Doubt has been cast on the as- 

sumption that the thyroid stimulating effect of the 

pituitary is produced by a separate principle acting 
on the thyroid gland only. 

Another group of pepers dealt with cellulose and 
cellulose products. The purificatian and utilization 
of wood cellulose have been investigated, and the 
suitability of various kinds of woods studied. The 
main object in view was the production of a cellulose 
suitable for the production of viscose, since this 
accounts for 80 per cent of the wood-pulp cellulose 
used. for chemical An interesting paper 
dealt with the use o the whole cotton plant wih ane 
bolls for the production of cellulose; the oil is first 
extracted from the seeds of the whole ground plant 
and the cellulose isolated from the residue. 

chitin and ita producte received attention 

plea by of view. The dehydrogenation 

pigeon ihe cracking has led to an increased 

supply of coactive. clues esd in. tbe eyntheaia Of 

iso-octane, ketones, organic derivatives and plastics. 

The production of aviation fuels by high-pressure 
hydrogenation is increasing, one of the 

blending te iso-octane. New catalysts have 

pen superior fuela now available 

have enabled engine manufacturers to build engines 

capable of pater powa output per unit weight. 

The stabilization of petrols by amall quantities of 
organic compounds known as deactivators, which 
prevent oxidation, ia an important advance. 

Casein products and the utilization of lactio acid 
provided topics of interest from the point of view 
of plastica, i ing polymethylacrylate from lactic 
acid. A wool-like is made from casein by dis- 
Solving in alkali solution and forcing under preasure 
into a solution containing acid, formaldehyde and 
either salts or sugars. The fibre is then treated with 
oils and other substances to increase ita flexibility 
and strength and to bleach it, and is cut into staple 

carded and spun into yarn. It may be dyed 

laundered in the same way as wool. It shrinks 

less than wool but has poor tensile strength, especially 
when wet. 

Resine, shellac varnishes, house paints, organic 
sulphur com and other iœ of technical 
interest also featured in the more academic 
interest were papers on ‘reactions of heavy 
isotopes of oxygen and nitrogen. The use of aspartic 
acid as an anticoagulant for blood is of medical 
interest, as it prevents clotting m the circulation. 
Aspartic acid is a natural component oll aT 
, animal tissues ; it is used as the sodium salt injected 

intramuscularly, but further studies are to be made 
of the possible injurious effects on the kidney such as 
are noted with other anticoagulants. It is stated 
that, of the long list of amino-acids formed from 
proteins in digestion, only two have any appreciable 
effect in preventing clotting, namely, cysteine and 
aspartic acid, and aspartic acid is much more potent. 
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Science News a Century Ago 

The Zoological Society 

Tua anniversary meeting of the, Zoological Society 
was held on April 29, 1839, Lord Braybrooke being 
in the chair, when the reports for the year were sub- 
mitted. That by the auditors stated that the reoaipta 
had been £14,004 2s. $d. and the 

£12,588 12s. Id. Among tho aseta of the Society 
was the farm at valued at £11,000. In the 
report of the it waa stated that steps were 
being taken to reduce greatly the permanent expendi- 
tare. In 1837 salaries were £3,548, but for the coming 
year that would be reduced to £2,916. An increase 
had taken place in the oost of provisions due to an 
increase in the number of animale, “and amongst 
other circumstances to the growth of the larger 
-elephant’’, There were 3,010 members of the Society, 
38 candidates for election and 126 
members. The Museum contained 760 

5,230 birds, 1,000 reptiles, 1,170 fishes and 8 
mounted akeletons. 


Jupiter’s Satellites 

Unpue the above title, the Athonawn of May 4, 
1839, said, “An irregularity in tho first agtellite of 
Jupiter has for some time attracted the attention of 
M. Boguslawaki, the director of the observa’ at 
Breslau. He observed it on the 14th of April (838, 
and on the lst of May he made farther o 
when he found that its lustre, which, X 
speaking, is greater than that of the second, 
to be much weaker when it quite the diso of tho 
R ater Ug paleage ceiver especially sta’ tte 
shadow is sean upon Jupiter. By means of the 
heliometer he kept the second satellite always by the 
side of the first, and at the same distance from the 
disc, in order to ascertain if the li ee he plane 
were the cause of the diminution. hours 
after leaving the diso at 12 h. 64’ 86-3" sidoroal time, 
the first satelite was evidently paler than the second ; 
it then alowly began to resume ita light, but which 
at 15 h. 18’ had not yet attained that of the second. 
The next day it had quite resumed ita lustre, and 
again surpassed that of the second”. 

Palon Hemrich Ludwig von waki was born 
at Magdeburg in 1789 and died in 1851. He was 
well known for his observations of comets and pub- 
lished an astronomical year-book, entitled “Uranos”. 


Purther Discoveries by M. Lartet 


In its column of Miscellanea, the Athenaum of 
May 4, 1889, said: “The indefatigable M. Lartet, of 
whose labours we have so often spoken, announced 
the discovery of two fossil Oarnivora, one of which 
appears to constitute a sub-genus, intermediate 
between the badger and the otter, and the ‘second 

ing to the dog, differing but little from that 
gigantic fossil which he has described under the name 
of Amphicyon. He is of the opmion that the latter 
is the same animal as that of which some remains 
were found at Epelsheim, and which constitute the 
Agnotherium of M. There are a considerable 
number of fossil found on the border of 
the Rhine, which appear to be identical with those 
which are daily brought to light at the foot of the 
Pyrennees. These affinities are the more interesting, 
because the intermediate countries, for 
instance, possessed very different races of animals.” 
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Paris* 


Academy of Sciences (O.R., 208, 858-052, 
March 20, 1939). 


A. Rose: Thermal dissociation of zino carbonate. 

A. Doenow and O. Puorrautr: Action of various 
radiations on superficial films of proteins. 

Mur. M.-E. Rumer-Nogpmanw: Contribution to 
he study of some permolybdates. 

E. GRuLOT: Lead halogen-ethanocates. 

H. Sarra: A phenomenon of expw gation 
ee of tropical soil in Weat Africa. 

: Carboniferous of Issacuane 


nents of salinity of the waters of the Orne, between. 
Jaen and the mouth (Franceville) 


L. CAGNARD : Propagation of a signal in a rarefied. 


nized atmosphere. The speed is that of the g 
G. Bouvrans : Presence of woody bundles m the 
pper part of'the root of Helianthus annuus (var. 


a 


pal 


: New attempts at the cultivation of 
Mirs. L Lavora : 


Oontribution to the study of 


he mo t of water and of dissolved substances 
KCTORB t tissue. 
L. L and R. GaurnHmaer: Glucose and 







iration of plant tissue cultures. 

. DB PurMaLy: Modifications undergone by an 
taking part in the constitution of a lichen 
migrum 8. Gray). 

Mixx. L. POTTERA : Diffarentiation of reproductive 
organs in abnormal buds of Solanum tuberosum L. var 
Psterlingen. 

Mun. 8. Virtankova-Bracnon : Superficial struc- 
tures of heterotrich ciliates and the genetic continuity 
of their oinéoms. 

P. Laswe: Polymorphism of certain Bostrychid 
Coleoptera. 

M. Rosa: Physiology of the parabasal of Try- 

is Grobbeni Poche: 

Mwa. L. Ranpom and O.-P. LEBLOND: New 
biochemical method of estimating vitamin CO. 

Mua. P. Beera : Coefficient of specific mag- 
netizstion of oxyhmmoglobin. 

A. Lamos: Examination of some substances as 
precursors of ascorbic acid. 

J.-H. Vivigw: Role of the hypophysis in the 
determinism of the female genital cycle of a teleos- 
tean, Gobius paganelus L. 

J.-0. Vis : Physico-chemical properties of desoxy- 
cholic acid. 


(*Contimusd from p. 695.) 


Cracow 
“Polish Academy of Sciences and Letters (Feb 6, 1989). 


8. Banace : The ‘supreme law’ of Hoene-Wrorski. 

Min. L. Stanxrswict: Rome formule of the 
calculus of inverses. : 

M. Wourxs: The states of helium. If 
the two states I and IL are due to degeneration, they 
ought to exist also in solid and gaseous helium. 

M. Kawnontex : Origin of Wolf's comet (1). 

8. PIOTROWSKI : method for finding 
ce ee ee ee 

termined by the method of corresponding heights. 
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J. CHoswackr: Modifloations of biacene (Cy.H,,). 
Two forms, a and ĝ, are obtained by crystallization 
of solutions in benzene below and above 100° 0. 
respeatively. Crystallographic data are given. 

CENTINERSIWER and A. WoLtpmwsmred: Pre- 
Pe, i tion of metals in liquids under the 
influence of ultra-violet light. Colloidal solutions in 
water of iron, lead, silver and mercury are formed, 
due to the production of ozone which acta as an 
oxidizing agent. 

Mis. R. Lupwiczak and J. Suazo: (1) Dibrom 
derivatives of and their transformation 
into natural bases. (2) Vinyl-phenol bases of quini- 
dine: cupreine and 

K. Kontorn: Geological structure of the neigh- 
bourhood of Strayzéw. 

A. Bursa, Mum. H. Wosrusiax and R. J. Wos- 
TUBIAK: Researches on the submarine fauna and 
flora of the Bay of Gdańsk, Baltio Sea, carried out 
with the aid of a diving apparatus. 

J. Borysowiaz : researches on the 
cyto-architecture of the corpus geniculatum externum. 


Moscow 
Academy of Sclences (O.R., 20, No. 9, 1938). 


V. 8. Fenonorr : Polynomes of a complex variable. 

A. G. Danow: Splitting of nuclei by ocoamio rays 
at high altitudes, to observations made 
with the help of pho with a thick layer. 

L. L Rovssnrow A. A. Yusmrnovion : Soft 
rediation from bromine. 


8. 8. Suatyr: Anomalous magnetic properties of 
anhydrous FeCl,. 5 

L Kavosrncov and N. Ersmova: Instability of 
the ozone layer at sunrise and sunset and the problem 
of determination of the height of the ozone layer 

N. A. Tonorow and P. F. Konayacaw Bolid 
solutions of the orthosilicates of barium and calcium. 

L L Kornmov and V. S. Mrkuasev: Alumino- 
metric method of producing ahrome-aluminium alloys. 

W. A. Imanes and E. A. Surpwov: (1) Colora- 
tion of the arylamides of the p-nitro-phenylacetic 
acid. (2) The coloration of the arylamides of the 
p-nitro-hydrocynnamic acid. 

M. K. Dsaxova, A. V. Lezovos, T. Q. STEPANZ- 
EvA and 8. A. BENJAVIN : Solution of coals. 

B. V. Ivaxovy, A. I. Zverxov and I. M. Suumaino: 
Egyptian blue and refractories for oopper smelti 
furnaces. iii 

A. E. Kaumwxavios : Effect of nitrogen-potasium 
periodic supply upon yield of root and store of rubber 
in ‘kok-saghyz 

G. M LITvar : (1) Susceptibility of the sporo- 
gony process in oocysts of Cocaidia to ultra-violet 
rays as dependent upon temperature conditions and 
the separative power of oocysts. (2) The significance 
of aerobic and anaerobic conditions for the affect of 
ultra-violet rays on processes of sporogony of Coocidia 
from rabbit. 

M. Savonux: The gradient-fleld (in regeneration). 

N. I. Smarmo: Time and spontaneous mutation 
in Drosophila 

Vv. P: ZOssTMOVIOH : Interspecific hybridization 
in Beta. (1) tal synthesis and the origin 
of Beta trigyna and K. (2n = 54). 
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N. E. Zarkovexasa: Reduction division in inter- 
specific hybrids in the genus Beta. 

P. V. Mxrarova: Inheritance of yellow leaf 
colour in Nicotiana tabaoum L.. 

N. D. Tanmavaxy: Role of nuolemic acid in 
chromosome conjugation. 

N. A. Kasnporov: Nitrogen supply to sunflower 


eee no een periode. 
G. M. : Effect of day length upon growth 


of stem parenchyma cells in soya. 

M. I. Gorp: (l) Tobacco mosaic virus as in- 
fluenced by micro-organisms. (2) ees a of 
tobacco mosaic virus by micro-organiams 

P. A. Nesrapanxo and 8. N. Parcs ‘Hollow- 
ness’ in Clary sage (Salvia solarea L ). 

K. 8. Souxmov and A. M. Vovk: Mosaic of culti- 
vated cereals and its tranamission in Nature. 

8. A. Ivanova: Influence of excesivo para- 


thyroid hormone on the devel t of bones. 
A. W. Rumsanrasw aod L. F. Beraesxnva: In- 
ductive action of cartilage in vitro. 
Rome 
National Academy of the Lincei (At, 28, 217-272, 
1988). 


: Comparison between thermal 
theory and experiments in metallic photo-reaistance. 

G. CumocHi4-RisPoLI: Observations on the struc- 
ture of the shell of Ol 

E. Borto Lorri: Differential projective geometry 
of dualistic transformations. 

R. Oanarso: Deformation of the Voss lattices of 
a Euclidean S,. 

C. Misawpa: A problem of differential geometry 
set by Minkowski. 

U. BALINI : Applications of Minding’s method for 
the deformation of ruled surfaces. 

A. Towo~ro: Extension of a trigonometzical 
thearem of Legendre. 

M. VaLa: Quasi-asymptotic curves (1). 

GQ. CoLonnarii: Investigation of the experimental 
foundations of the theory of elasto-plastic equilibrium. 

G. B. Bonmo and R. Mawzoni-Ansipar: Raman 
spectrum of ortho-deuteroxy benzaldehyde. 

G. GomaAmsion: Influence of the stock on the 
receptivity of the graft towards parasitic infections. 

V. Zaqgami: Researches on the seminal fluid (8). 
pH value of the seminal fluid of the rabbit. 





Forthcoming Events 
[Mesting marked with an asterisk is open to the publio.] 


Monday, May 1 


ROYAL GĦOGRAPHICAL Soonmry, at 5.80.—A. M. Champion: 
“By Motor Van from Cape Verde to Nairobi” ). 


Tuesday, May 2 
Univmenstry Cotupes, Lompon, at 5.—Prof. E. J. 
Bigwood: ‘‘Ghemical Reactions between Proteins and 
Electrolytes’’.* 
Sr. Mary's Hosrrrat, Lobon, W.2, at 5.—Dr. Wilson 
Smith: ‘The Prevention and Control of Virus Diseases’. 


Inerrrotion or Qvo Enapoomrs.—Prof. Karl von 
Terzaghi: “Soil Mechanica: A New Chapter in 
Engineering Science” (James Forrest Lecture). 
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Thursday, May 4 
Univmnerry or CAMBRIDGE (CAVENDISH “LABORATORY 
at 4.30.—Prof. P. M. B. Blackett, F.R.S.: ‘Comm. 
Rays: New Results and Further Problems” (Boor 
Lectures. Succeeding lectures on May 5 and 8). 
Pasar CHaMigan sawp RoyaL METEOROLOGICA 
Socors (at the Royal Institution), at 5.30.—Dir 
cussion on “Chemical and Phymcal igations c 
Atmosphere” to be Tiol -by Prof. F. & 


Friday, May 5 
Royat Lescrrvrion, at 9.—Prof. W. L. Bragg, F.R.B. 
“Magnete”. í 


IRON awp Stem. Inercrore, May 3—5. Annual meetin 
to be held at the Institation of Civil Engineers. . 


Appointments Vacant 


APPLIOATIONS are invited for tho following appoint ts; on ç 
before the dates mentioned : 


OFFICERS, JUNIOR BOIMNTITIO OFFICERS AND ASISTANS 
ggnie TP in m er ee ae ae Hatabliahmment, Sutto 
or 
Sek ene OO 


ODED te 14 Grosvenor Ee aan tee ae SW. 
ATSR 


Awrat OHRT for the London Shellac Resea:ch' Bureau—Th 
General Department, 


Inds, H 

OE om Oe U). ae 
Bor RESLARCH Orricme (grade IT) to take charge of 
ee re are and Benen eee for Lt ad 
isiy G Agonia and ahane 1) Weal Place, 

W. y 

PROFESSOR OF GEOGŁAPHY fn an Art Oo for Gtris to bo 
in Oabutia—The High Commissioner for General 


India House, Aldwych, London, W.0.2 (May Quote, ) 
see eee Oye tni tis tis Chemical Besaran Laboratory 


The Establishment Departowat o 
Todueerial Resear 16 Od aa Een 
BW (eel D May 16). 

BOCOR LECTURER IN THE ZOOLOGY OF VERTABRATPS and JUNIOJ 
LBOTURER IN YHN ZOOLOGY a ee ene oi 
as ad Ree 

ET CHEMISTS m Admiralty Oordite Factories—feoretary of thx 
Adnbaity OE Branch IND), London, 8.W.1. 
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` Industrial Development and Social Welfare 


JEW major questions have emerged so rapidly 

from the theoretical to the practical stage in 
went years as that of the location of industry. 
‘hen the problems of the location of industry in 
reat 


i were first discussed by Political and 
lanning (P E P) in 1931, the idea of 
e location of industry was generally 
as impracticable, and little improvement 
blio opinion was discernible when P E P in 
first began the preparation of its report on 
«is question, a summary of which appears else- 
here in this issue (p. 770). Since then, however, 
«any authorities and considerations have streesed 
le importance and urgency of attention to the 
mmplex problems which this question presents. 
This was one of the main points made by Lord 
tamp in urging the establishment of a Royal 
ommission upon population changes and the 
Zencies required to deal with questions arising 
om these problems as they develop. A programme 
E research proposed by a group of experts in the 
niversities, quoted by Lord Stamp in his ‘The 
aience of Social Adjustment”, includes a quan- 
tative investigation of regional distribution of 
opulation with reference, among other matters, 
) the location of industry. The report of the 
own Planning Institute last year, recommending 
National Advisory Board, directed attention to 
18 importance of recognizing trends in population 
anges due to the location of industry as well as 
> changes in age distribution and the declining 
irth-rate. 

Already in 1984, in endowing the Commissioners 
x the Special Areas with financial and other 
owers to induce industries to locate themselves 
| areas of unemployment, Parliament has given 
limited shape to the public concern that industrial 
aterprise should be so prompted and directed 







that it would meet effectually the requirements of 
the community, not only in the supply of goods 
and services at the point where they are wanted, 
but also in the supply of employment where it is 
wanted. The reality of that publio concern finds 
further expression in the view asserted in 
Parliament and elsewhere that the Special Areas 
Act itself is an experiment to determine the value 
to these areas of providing special treatment, and 
to learn whether the results obtained warrant a 
wider application. The pressure of opinion which 
compelled the Government early in 1937 to 
over-rule a departmental decision to build an 
aircraft factory in the Maidenhead  distriot 
sprang as much from growing awareness of the 
necesaity of long-range statesmanship and resolute 
scientific investigation in the interlocked problems 
of town planning, location of industry, national 
health and defence and the provision of amenities, 
as from the threat to amenities and the vulnerability 
of a factory contiguous with the Greater London 
area, 

The dangers of the excessive concentration in 
the Greater London area were emphasized in many 
ways at the time of the September orisis last year, 
and planned control of the growth of London has 
been advocated by Sir Raymond Unwin before 
the Garden Cities and Town Planning Associations. 
Binoe then, the question of planning the location 
of industry in regard to defence has assumed 
increasing importance as a factor in defence 
against air attack, and defence considerations have 
to be taken into account in any system of State 
guidance or location of industry. 

The P E P report leaves no room for doubt as 
to the complexity of the problem and ita dynamio 
rather than static character. Essentially the 
location of industry involves the problem of the 
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use of the land. This is the affair of town and 


country planning and of land management. With 
this particular aspect, local authority planning 
committees, the Ministry of Health, individual 
landowners and agents in charge of publio or 
semi-publio estates are already dealing. The chief 
need here is to secure a better informed and more 
co-ordinated type of development, through a 
central planning body able to collect the necessary 
information and use it m guiding the local 
authorities concerned. Some pooling of ownership 
and management, in the public interest, of land in 
and around growing towns may also be required. 

Secondly, there is involved the maintenance of a 
balance between different regions of Great Britain 
which will prevent some from exploiting and 
sapping the vitality of others, and in partioular 
prevent London from dominating further and 
enfeebling the life of the rest of the country. The 
third problem is regional development and the 
guidance of the location of industry. This problem 
affects the industrialist, the utility services, the 
Board of Trade and the Ministries of Labour and 
Transport, just as the second concerns public 
administration, aided by the universities, the 
British Broadcasting Corporation and other cultural 
agencies. 

The report frankly recognizes that a long-term 
policy is involved, and that many years may pase 
before the full effect of that policy is felt, even if 
a number of immediate steps could be taken to 
improve the present situation or minimize ite 
dangers. The first need is, however, the elaboration 
of a definite and constructive national policy, and 
in this a clear statement of objectives is required. 
The State, it is true, cannot be expected to avert 
the consequences to industries of natural pheno- 
mena, technical progress or international forces. 
At the best it can only mitigate them. When, 
however, the odds are lengthening against the 
selection, by the most far-sighted industrialist, of 
a location which will remain economic for him for 
a long period, owing to the increasing rate of 
technological change and the multiplication of 
extraneous and unpredictable factors, it is essential 
that the State be prepared to establish services 
which will enable the industrialist to perform his 
function more efficiently. 

To promote the efficient functioning of industry 
without detriment to existing standards of living 
or disruption of society is one of the first objecta 
of national industrial policy. A second objective 
must be the co-ordination of the many State 
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activities which affect industry and economics, œ 
as to eliminate overlapping and waste and t 
co-ordinate the provision of State services generall 
with industrial requirements over a long perix 
Powers will also be required to curb the aotivitic 
of the minority of economic pirates whose influenc 
may be out of proportion to their numbers, and 

is now necessary for the State to possess powes 
to direct the nature of industrial development wit 
reference to the requirements of national security 


The primary need, accordingly, is a well-form 
lated but flexible policy which will guide the w 
of all national resources. In several spheres 
start has already been made in this direction : th 
unification of coal royalties in the hands of tl 
Coal Commission, the establishment of the Ele 
tricity Commission and of the Central Electricit 
Board, as well as the unification of numern 
local bodies into catchment boards, being example 
As yet, however, the control of the use of tł 
land under the Town and Country Planing Ac 
which must form the starting-point of a a 
of actual control over national resouroes, is 8 J 
affective, and it is evident that local author(ti 
should be given more explicit guidance in 
principles they should observe. 

Industrial location is, of course, a wider problen 
involving a balance between the varied econom: 
requirements of the community and the requir 
ments of the manufacturer, and a fundament 
conolusion of the report is that it requires treatme: 
as a whole on s national as well as.on & region: 
or local scale. Reconditioning of the preser 
Special Areas and the prevention of the recurren 
of the same troubles elsewhere can only be 
gradual process. Permanent machinery is require 
for guiding and adjusting industrial growth. 

Extension of national action in this respect woul 
require a reassessment of priorities, and this i 
turn involves the collection of information an 
the evolution of a satisfactory method of measur 
ment. Existing methods of measurement hav 
scarcely been adequate for the complex problen 
of measuring the current prosperity and futu 
prospects of localities, and accordingly one of t} 
major tasks of the Industrial Developme: 
Commission proposed in the report would be tl 
provision of a centralized information service ` 
assist industrialists in the choice of sites ar 
locations of new plant and in problema of industri 
development generally. 

This proposed Commission would socording 
be charged with the responsibility of keeping und 
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-view factors affecting the efficient operation of 
„ndustry, with particular reference to those factors 
arising from the choice of location. It should be 
_mpowered to publish information concerning the 
‘acilities available for the establishment of factories 
n all suitable areas. It should be provided that 
she services of the officers of the Commission 
would be available for prior consultation by 
persons desiring to apply for licences in respect of 
new factories or extensions. ` 

This is regarded as one of the most important 
ections of the work of the proposed Commission, 
and the smooth working of the machinery as a 
whole would probably depend largely upon the 
«ucoeas achieved by the Commission in collecting 
and disseminating information and advice cal- 
ulated to assist manufacturers in this matter. An 
ficient central advisory service, in practice, might 
»bviate all question of compulsion in the majority 
f individual cases, since the choice of a suitable 
ite would be determined in amicable agreement, 
and ‘mation of that choice through the 
mnsine machinery would then be a formality. 
Moredéver, such a service, on the basis of continued 
epearch, should relieve industrialists of the 
‘aborious and wasteful task of conducting their 
wn preliminary investigations, and present the 
valevant facts for consideration much more 
rapidly and lucidly. It might also put before the 
mdustrialist factors he might otherwise overlook, 
such as the interest of the industrialist as well as 
of the community in creating and maintaining a 
ceasonable balance of industries within broad 
əcoonomio regions. 

The organization of an efficient information 
service is largely a matter of intensive economic 
research into the growth of industry and the 
factors affecting it, and of ensuring that the 
service is recognized by industry and used in 
practice as a matter of course. The task of under- 
taking the necessary research and keeping the 
information up to date should not, however, be 
ander-estimated. It involves, for example, the 
determination of the eoonomio regions into which 
Great Britain would be divided by the Commission, 
and the needs of those regions in relation to 
industrial balance. A oomprehensive knowledge 
of sites available and suitable for further mdustrial 
development is essential as well as a full 
knowledge of the existing distribution of industry 
and of national resources generally. It also 
involves the determination of a Ime of policy 
with regard to social and strategic considerations 
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in relation to the distribution of unemployment, 
vulnerability to attack and other factors. 

We have here, in fact, a scientific approach and 
@ programme of research which have long been 
advocated by those, within the ranks of scientific 
workers or without, who have sought to approach 
theee complex problems in the spirit of science. 
This alone should commend the report and ita 
recommendations to the interest and support of 


‘ scientific workers, while the value and magnitude 


of this preparatory work are indicated in the 
opinion expressed in the report that a considerable 
interval would be justified between the establish- 
ment of the Commission and the coming into 
force of certain of its executive powers, such as 
the licensing provisions. 

The second main purpose of the Industrial 
Development Commission recommended by the 
report is the oo-ordmation of policies and actions 
of central and local government authorities, 
publio utilities and other institutions, and it is in 
pursuance of the task of guiding the future location 
of industry, to avoid the repetition and multiplica- 
tion of mistakes of the past, that the report suggests 
that the Commission should be charged with the 
responsibility of licensing new factories or extens- 
ions to existing factories. Such powers of reatraint 
are regarded as essential, although it is believed 
that only rarely would it be necessary for the 
Commission to exercise its veto. Not the least 
service of the report is the way in which, fairly but 
undisguisedly, it puts the case for such compulsion. 

These proposals of the report in regard to the 
licensing of new factories and evacuation and 
resettlement schemes for derelict areas, radical 
as they seem, are only the logical extension of 
principles which have already been tentatively 
adopted. Moreover, the clear but far-sighted 
statement of the principles of evacuation or 
re-settlement which the report contains should 
dissipate controversy on general ideas and facilitate 
the elaboration and execution of detailed plans, 
even if the financial estimates of the report prove 
to be somewhat optimistic. The conception of 
spending to create a model town, instead of 


_prolonging the life of one that is moribund, is 


essentially in keeping with a scientific policy, and 
the bold constructive proposals of this report 
have strong claims on the attention of all scientific 
workers who are in sympathy with ita underlying 
conception of a new co-operation both in form and 
in purpose for the integration of industrial expan- 
sion and social welfare and stability. 
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Science and Trusteeship in Africa 


Science in Africa 

A Review of Scientific Research relating to Tropical 
and Southern Africa. By Dr. E. B. Worthington. 
(Issued by the Committee of the African Research 
Survey under the auspices of the Royal Institute 
of International Affairs.) Pp. xiv-+-746. (London, 
New York and Toronto: Oxford University 
Presa, 1988.) 10s. 6d. net. 


N his Rhodes Memorial lecture in 1929, General 
Smuts directed attention to the paucity of 
information available regarding the policies, 
activities and plans of the different European 
colonial powers in Africa, and made the valuable 
suggestion that s comprehensive survey should 
be undertaken to collect such material. A oom- 
mittee was appointed to give practical effect to 
his proposal; funds were made available by the 
Carnegie Corporation of New York; Sir Maloolm 
(now Lord) Hailey was invited to direct the survey, 
and a number of preparatory studies of different 
aspects of the survey were commissioned. Among 
other studies, Dr. E. B. Worthington, whose 
biological studies of East African lakes are well 
known, was asked to prepare a report on the 
progress of scientific research and technical 
services having a bearing on African development. 
Dr. Worthington began this work in the autumn 
of 1933, and in the course of his studies accompanied 
Lord Hailey during 1985 and 1936 in his visits to 
Nigeria, Dahomey, Togoland, the Gold Coast, 
Sierra Leone, Gambia, Senegal and the French 
Sudan. 
When Dr. Worthington’s draft report was 


completed, the committee in charge of the Survey. 


came to the conclusion that the material it oon- 
tamed should be published as a separate volume : 
for while much of it could be summarized and 
moorporated in Lord Hailey’s comprehensive 
survey, to do full justice to Dr. Worthington’s 
studies and to provide scientiflo workers and 
scientific and technical institutions, both in Africa 
and Europe, as well as the many interests associated 
with African finance and administration, with a 
detailed record of scientiflo endeavour and ita 
bearing upon African development, demanded 
space which would have added too greatly to the 
bulk of the major volume and upset its balanoe. 
The committee is to be congratulated on its 
decision and Dr. Worthington on the result of his 
labours. With the assistance of specialists in 
many fields of research, he has us with 
a clear acoount of the nature and extent of the 


problems confronting African administrations, the 
contributions which scientific workers have already 
made towards their solutions, an indication of 
the paths in which their future activities.ahould be 
directed and the organization necessary in order 
that the results of research may be moro effectively 
applied. 

From one point of view this is an encouraging 
volume: from another, exasperating. It ie 
encouraging because much has been done during 
the past fourteen years to improve and extend the 
scientific and technical services in British Colonia. 
Africa, where any existed, and to provide them 
where there were none. At least some of the 
prejudice against central research stations has 
broken down with recognition of their obvious 
utility. Also there is a growing tendency tc 
utilize the services provided by the Imperia' 
Research Bureaux. Other Europeans Colonia! 
powers are paying much more attention\to the 
fonction of utilitarian scientific research the 
development of Africa’s resources. The i 
to a lesser extent the French—have developed 
system of co-ordination between scientiflo workers 
in Africa and those in the universities and research 
institutions in Europe which presenta features 
that might with advantage be incorporated in 
our own. Another important point is the realization 
by the several European Colonial powers that 
certain problems are common to all African 
territories, for the solution of which international 
co-operation and pooling of funds and effort is 
essential. Some of this co-operation is effected 
through the Health Section of the League of 
Nations, some by the interchange of information 
and literature between the different centres in 
Europe, and at least one major menace, the 
locust, has led to the formation of an International 
Locust Control Committee. ` 

It is expecting too much, however, for inter- 
national co-operation to advance rapidly while the 
co-ordination of research and technical servioee 
of British territories is still meeting with opposition. 
Many local executive and legislative councils stil 
lack the vision to realize that” well-staffed and 
well-equipped laboratories serving groups oi 
territories and drawing financial support from eack 
member territory of the group would result in 
economies as well as more effective work, at the 
game time giving urgently needed assistance tc 
those territories which at present lack the money 
to provide any research services of their own 
Again, even in some British territories there is 
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1uch avoidable waste of effort due to the non- 
xistence of any machinery for the systematic 
<ollection and dissemination of data from the 
otebooks of field-workers: neither is there 
ny effective agency for the interchange of results 
nd information between the different scientific 
nd technical departments. Further, there is 
ti far too little co-operation between the 
iwniversities of the British Empire and other 
entres of research, and those agencies directly 
-esponsible forthe investigation of African problems. 
There is yet another aspect of oo-operation to 
rhich Dr. Worthington directs attention. It must 
-o obvious that the fight against human, animal 
nd plant diseases, the war against pesta like the 
nosquito, taetee-fly and locust, effective measures 
gainst erosion, soil desiccation and the destruction 
f foreste, and the general improvement in methods 
£f cultivation, stook-raising and the health of the 
«ople, ‘depend japon the effective oo-operation 
«f Africans with, the European personnel. In their 
«resent stage /of development, the tropical and 
-ub -tropical African territories cannot be expected 
o shouldgr much more in the shape of additional 
ware burdens involved in the essential expan- 
the specialist services, unless the expansion 

hér takes the form of the employment of African 
wæfsonnel or the European powers are prepared 
o advance the necessary funds for considerably 
nore European specialista. But even if money is 
orthooming from outside Africa, it would better 
3e spent on the training and recruitment of 
Africans than on the provision of many more 
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Europeans. Already the time of many highly 
trained Europeans is too much occupied in 
performing routine field duties which experience 
has shown could be quite efficiently done by 
Africans were they given the necesaary preliminary 
education and trainmg. This much is certam— 
not until there are thousands of trained Africans 
oo-operating with Europeans will the results of the 
researches of the latter into African problems bear 
the fruit they deserve. Africa has an abundance of 
generals, bat it lacks the disciplined forces to fight 
this epic battle with Nature. Mass education for 
Africans alone can provide the material from which 
these forces oan be raised. 

It is impossible to give, even in outline, an 
acoount of the work on African problems which 
Dr. Worthington surveys in seventeen chapters 
on the different specialist services, or even to 
summarize the gaps and deficiencies which must 
be made good.’ It must suffice to commend the 
volume to the attention of all scientific workers 
interested in tropical and sub-tropical research : 
to all individuals and companies interested in the 
economic development of the territories: to all 
missionaries and education officers: and to all 
members of African administrative services. It 
will be of the greatest service to them. Together 
with Lord Hailey’s survey and Prof. Frankel’s 
masterly account of “Capital Investment in 
Africa”, it should help them to appreciate the 
magnitude and complexities of the tasks before 
them and, above all, the implications of European 
trusteeahip. A. Q. CHURGH. 


Precautions against Air Raids 


‘Commonsense and A.R.P. 

A Practical Guide for Householders and Business 
Managers. By Major-General C. H. Foulkes. Pp. 
02. (London: C. Arthur Pearson, Ltd., 1939.) 
ls. net. 


HERE has been so much nonsense talked and 

written about A-R.P. that it is refreshing to 
read this little book, even if ane does not entirely 
agree with all it contains. It will not be popular 
to suggest that the reason for the better balance 
with which the subject is here presented is that 
the book is written by a soldier; but much mis- 
understanding would be avoided if the public 
could be- made to realize that A.R.P. is a war 
problem. It is true that General Foulkes is an 
excéptional soldier, because besides being an 
engineer officer of great experience he was Director 


of Gas Services during the war of 1914-18; so 
that anything he has to say, either on the subject 
of cover from high explosive or on defence against 
gas, is worthy of the closest attention. He has 
also been consulted by many important works and 
offices about their A.R.P. schemes, so that he has 
& wide knowledge of the problems that actually 
arise. The book lives up to ite title, and is a 
simple and practical guide to those who wish to 
take reasonable precautions. 

I must join issue with General Foulkes on one 
point. On p. 27 he says: 


“Expert opinion is now almost unanimous in 
believing that gas is very unlikely to be used, not 
because of ita supposed inhumanity, but because 
it would not be as effective, weight for weight, as 
high explosives when employed against 
organised community sheltered in buildings. The 
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conditions were very different in the chaotic state 
of the battlefield : men had necessarily to occupy 
gas-contaminated ground for days at a time ; and 
guns had to be served and ration and working 
parties were compelled to expose themselves in 
the open. Decontamination of scores of square 
miles of scarred surface was an obvious impos- 
sibility, and the air in ẹ bombarded area remained 
dangerous for days, while contaminated mud was 
often carried unwittingly into sleeping quarters, 
with disastrous results.” 

Now consider an area oontaining important 
munition works surrounded, as many are, by 
workers’ dwellings; after a bombardment with 
high explosive many of the houses would be 
blown down, and the ares covered with dust and 
debris. If such an area were bombarded with 
mustard gas it would be extremely difficult to 
decontaminate—in fact, the present method of 
decontamination would not succeed in removing 
mustard gas from a pile of broken brick and 
plaster—so that, to quote General Foulkes, the 
air in the bombarded area would remain dangerous 
for days. The workers would therefore either 
have to evacuate the area, remain in their houses, 
or stay in the factories. Unless they stayed im the 
factories, work would be stopped, and even if 
they did stay, transport to and from the factories 
would have to pass through the area to bring food 
and materials and to remove manufactured articles. 
In any event, I think that there would be a large 
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To-day and To-morrow 


Modern Aspects of Inorganic Chemistry 

By Dr. H. J. Emeléus and Dr. J. S. Anderson. 
(Iwentieth-Century Chemistry.) Pp. +536. 
(London: George Routledge and Sons, Ltd., 
1938.) 25s. net. 


ee science of inorganic chemistry to-day is 
very different from what it was fifty years 
ago; it has been invaded, even pervaded, by 
physics to an extent that it is the physical and 
physico-chemical aspects which are taught to-day 
and are destined to provide the developments of 
to-morrow. 

The modern student of honours standard has 
no difficulty in approaching the subject from this 
angle; the older generation find it less easy, 
especially as the rate of progress is so fast that 
what is regarded as fact to-day may be cast aside 
to-morrow. Perhaps only believers should study 
modern physics; oritios as a class may have to 
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number of slight casualties from carelessness, and 
a hundred thousand sick, on account of the care 
they would require, may be a great disadvantage 
in war. 

I do not wish to exaggerate the power of gas. 
but it is dangerous to belittle it, and we should 
not forget that during the Great War mustard gas 
was distributed in shells and only came in pints. 
whereas in seroplane bombs it would come in 
gallons. 

. The book makes no mention of the magnesium 

incendiary bomb, which in my opinion is likely tc 
prove more effective than the thermit bomb. J 
am also sorry to find that there is no referenoe tc 
the possible use of bacteria. But perhaps thes 
matters are left out for the sake of simplicity 
which is the keynote of the whole book. 

The author has a keen sense of humour but he 
has carefully suppressed it, so that it only break: 
out, generally in the form of a footnote, wher 
some irresistible absurdity has to be exposed 
The book is cheap, clear, and concise, and should 
be read by everyone in a position of responsibility 
Ita value is largely due to the sacceptanct 
of three fundamental facts, namely : W thai 
if we fight at all the paramount policy is to 
win the war; (2) that our resources, though A 
are not unlimited, and must be disposed of i 
accordance with this policy ; and (3) that in war 
time some casualties are inevitable. 

H. A. Sisson. 


in Inorganic Chemistry 


wait a decade before they are tolerated as oj 
service. 

The personal reputation of the authors of the 
work under notice ensures their competency tc 
undertake the task, which they avow in the 
preface, of reviewing the developments of the 
last two decades and relating them to the 
science as a whole: the book is intended fo 
teachers, honours students and research workers 
and has the further laudable object of helping 
to overcome the comparative neglect of m. 
organic chemistry in Great Britain as comparec 
with its popularity in Germany. The author 
believe that it should rank as an absorbing 

ental acience which offers unlimited oppor 
tunities for the development or new experimenta 
methods. 

The reviewer endorses this view the mon 
because he clearly remembers practically the sam« 
thing being said by the greatest of organi 
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hemista, Emil Fischer, about 1900 to his two 
oung assistants, O. Ruff and A. Stock, when 
cst causing them to work on the subject of in- 
cganic chemistry. The literature shows how 
auch these two men and their students have 
noe contributed to the subject, and one can 
Imire the prescience of Fischer at a time when 
cganio chemistry was so vigorous. It is to be 
oped both that the British authors will imitate 
4e men mentioned and that their book will 
uspire others to do ‘likewise. 

The time-worn method of discussing the elements 
4 groups has been abandoned. First comes 
omic, then molecular structure, followed by 
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chapters on co-ordination compounds and inorganic 
stereochemistry, which leads up to polyacids and 
silicates. Hydrogen and the hydrides receive a 
chapter, as do the peroxides and peracids, the 
carbonyls, eto. Another section deals with re- 
actions in liquid ammonia and liquid sulphur 
dioxide, and a final one with radioactivity and 
atomic disintegration. 

At bottom the book is essentially chemical, and 
though stiff reading to many of us, it is as clearly 
written as is possible in these days when scientific 
language contains so many ooined words that it 
requires the aid of a glossary to interpret it. 

E. F. A. 


: Rock Carvings in the Far North 


Tonumental ‘Art of Northern Europe from the 
tone Age’ 

yG Hallström. 1: The Norwegian Locali- 
8. . 544 + 64 + 48 plates. (Stockholm : 
okforlags Aktiebologet Thule, 1938.) n.p. 


HE occurrence of rock carvings in Norway 

and Sweden has long been known. They are 
yand on hard rock surfaces on the west coasta of 
candinavia from the county of Tromsé right up 
1 the north to the extreme south of Sweden. 
hey also occur inland in Jemtland and elsewhere. 
{ore than one technique oan be observed and 
alimpeesta also have been found. Clearly this 
ct includes figures of very different ages. Actually 
wo distinct groups can be distinguished. One is 
antred in Bohuslän, north of Göteborg, and is 
rll known, being characterized by the large 
amber of ships depicted ; it dates for the main 
art to the Bronze Age and has been well studied 
ad published ; figures belonging to it are found 
> far north as the Trondhjem district. 

The second group, with which the present work 
ı concerned, is the older. ‘This can be demon- 
trated at Bardal where a superposition occurs, 
gures belonging to the Bronze Age group being 
ppermost. For the most part these older rock 
arvings are of animals executed in a naturalistic 
r semi-naturalistic way, but signs and other 
igures do also oocur. Very occasionally paintings 
oth of human beings and of animals are found, 
ut these are invariably extremely convention- 
lized. This earlier art group can be subdivided, a 
hree-fold chronological sub-division having been 
etermined by oonsidering (a) palimpsests, (b) 
tyle, (c) position. As many of the decorated rocks 
ocur on raised beaches which were once under 


the sea, it is sometimes possible to be certain of 
a date post quem, at any rate. This art is usually 
connected with the Arctic Culture, the roota of 


‘which lie far back in mesolithio times. The 


motives underlying its production are completely 
unknown. 

The present work is in the nature of a catalogue 
of this early art group in Norway. The seoond 
volume, dealing with the sites in Sweden, Finland 
and Russia, will be published in about a year’s 
time. Actually, of course, the title is misleading. 
These glacier-worn surfaces of rook covered with 
engravings or pockings should not be described as 
monuments, but this does not detract from the 
very great importance of the work as a whole, 
and archsologists will be particularly grateful to 
Dr. G. Hallstrém for having at last put on record 
a corpus of the finds. The system he has adopted 
is geographical, and a numbered sketch map gives 
the position of the various sites, which are then 
deacribed in order. There is a number of illustra- 
tions at the end of the volume and a separate 
portfolio of reproductions of the drawings. 

In no sense is the work meant for armchair 
reading. It is a catalogue, but none the less 
important for that. The English, though some- 
times a trifle quaint, is not obscure. May I recom- 
mend that anyone wishing to spend an interesting 
vacation abroad should acquire this book and 
visit some of the sites therein described. Doubt- 
leas the explorer will find it wise to bind up the 
work in three or four smaller fascicules for con- 
venience of handling, but I know I can promise 
him a very interesting expedition, made possible 
for the first time by the publication of this work. 
We all eagerly await the second volume. 

M. C. Burgrrr. 
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The Ojibwa Woman 
By Ruth Landes. Pp. vii+247. (New York: Col- 
umbia University Prees ; London : Oxford University 
Press, 1938.) 15s. net. 

HE psychological study, of which Misa Landes 

gives the resulta in “The Ojibwa Woman”, was 
undertaken with the express purpose of pursuing the 
inquiry in conditions other than those, that is, of 
Western civilization, in which similar pgychological 
mvestigations have usually been carried out. Her 
choice of the Ojibwa’ of western Ontario, among 
whom she spent seven months collecting -material, 
was well judged. The conditions, which here form 
the background, were certainly both unusual and 
peculiar. In the Ojibwa society, which came under 
Miss Landes’s observation, it is only the male half 
of the population and ite activities which fall under 
traditional regulation. The female half is left to a 
spontaneous and confused behaviour. In consequence 
there is a wide range of development in the person- 
alities and careers of the women. As the author says, 
“Some rival the most successful 'men in ambitions 
and honours received, but do not pursue them in 
systematic male fashion ; others engage in both male 
and female pursuits; still others are reduced to an 
incompetence that continues until death’. This 
dictum is demonstrated in detail, and the resulting 
conduct and mentality of men and women are oon- 
trasted in youth, in marriage, in occupations and in 
abnormal manifestation. The force of the study 18 
much enhanced by a free use of the actual words of 
the subjects under observation, and further ihm- 
inated by a number of life-histories. 


Étude pratique des rayonnements 
Solaire, atmosphérique et terrestre (méthodes et 
résultats). Par Ch. Mauram. Pp. iv+189. (Paris: 
Gauthier-Villars, 1987.) 80 francs. 
Cee a Oh. Maurain, the director 
of l'Institut de Physique du Globe, covers chiefly 
from an observational point of view the important 
study of radiation, solar, atmospheric and terrestrial. 
Certain phenomena associated with the ionosphere 
Indicate that the sun’s ultra-violet radiation varies 
in sympathy with the eleven-year sunspot cycle; 
yet the reality of a related periodic variation of the 
integrated radiation (the ‘solar constant’) as received 
at the earth’s surface is extremely difficult to demon- 
strate in spite of years of observation lmked with 
the name of O. G. Abbot (see Narunn of April 29, 
p. 705). Passing from the determination of the 
solar constant, there is the allied study of the in- 
coming solar radiation as it passes earthwards through 
the atmosphere: the long-wave radiation from 
atmosphere snd earth, and the distribution of these 
various factors in the energy balance sheet, which 
Dines first showed meteorologists how to prepare. 
The present work usefully brings together the 
methods of measuring the various quantities involved, 
the instruments used, their principles and the practical 
difficulties encountered. A number of numerical ex- 
amples and other tabular matter include observations 
made at the Observatory of Saint-Maur near Paris. 
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La Vie morale et l'au dela 
Par Jaoques Chevalier. (Bibliothèque de Philosoph: 
scientifique.) Pp. 211. (Paris: Ernest Flammarion 
1988.) 17 france. 
" [5 timely work gives an analysis of t 
ultimate causes of the darkened intellectual ou: 
look of our time, and proposes the necessary remedia 
The excess of liberty and the restriction of libert 
which characterize our age are to be accounted fc 
by the absence of strict moral discipline. But a 
ethical doctrine is not to be constituted at randor 
to suit some particular ends: it must be founde 
upon & rigorous metaphysics embodying a clear visio 
of reality and the spiritual values attached to i 
This reality does not. stop short at the world < 
appearance ; but it. goes beyond it and causes ot 
behef in another life the nature of which is the ree 
foundation of our moral discipline in this world. 
Written in beautiful language and displaying wit 
restraint a valuable metaphysical experience, thi 
recent work of the learned dean of the Faculty c 
Letters of the University of Grenoble is well worth 
of an English translation. T. G. 


An Introduction to Chemistry 

By Prof. John Arrend Timm. (InțernationaOhemice 
Seriea.) Third edition. Pp. xx+568. (New Yor 
and London : McGraw-Hill Book Co., Inc., 1988.}.314 


T is not surprismg that Prof. Timm's book 

reached a third edition since ita first publicatia 
in 1980, for it has many features which will recom 
mend it to students and teachers. It is not so mud 
a regular text-book of physical or organic chemistr 
as a general survey of many parts of chemistry whia 
are of particular interest. It does not deal systematic 
ally with the elements, and in fact it requires mucl 
supplementing by other books; but it takes up sucl 
topics as the atomic and molecular theories, atomi 
structure, valency, combustion, radioactivity, solu 
tions and electrochemistry, colloids, and some pert 
of organio chemistry, and develops these subjects ii 
& very interesting manner. There are many historica 
allusions. 
Les Méthodes actuelles de la chimie p 
Par Prof. Pierre Jolibois. (Oollection Armand Oolin 
Section de Chimie, No. 87.) | Troisième éditior 
entièrement refondue. Pp. 224. (Paris: Arman 
Colin, 1988.) 15 francs. 

HIS unpretentious little book gives a ver 

accurate and readable survey of the funda 

mentals of physical chemistry and their application 
which all students could digest with profit. Th 
mathematical equations are not deduced ; but the: 
are clearly stated and their applications are illustrate 
by well-chosen examples. Recent advances, such a 
Raman spectra, strong electrolytes and the structur 
of crystals, are included, and the sections on th 
phase rule are particularly good. Students who wial 
to improve their knowledge of scientific French and a 
the same time to clarify their ideas on many branche 
A er V e BEN Dool 
for their needs. 
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The National Nutrition Conference: 


= modern State accepta without serious 
question the duty of applying, without stint, 
il the regources of science and finance to the 
feotive defence of ita citizens from enemy attack. 
: would appear at least equally important that 
se democratic State should utilize all the help of 
{odern science to make its citizens worth pro- 


The cost in money of providing proper and 
lequate food for every citizen in Great Britain 
ho at present is unable to provide it for himself 
at the worst only a fraction of the oost of de- 
nsive armaments, whilst the cost in disease, in 
social and industrial or even military inefficiency 

id in sheer human distress of allowing mal- 
yurishment to continue is one that no civilized 
sople can afford. 

An adequate scientific basis has existed for 
veral years for a positive national nutrition 
dlicy linking health and agriculture; there has 
sen wide discussion of the bases of such a policy, 
ad an increasing demand from several 
sat it be put into practice. This policy would on 
oe hand provide the benefits of a sufficient supply 
E total nutrients, and in particular of protective 
+ods—milk and dairy produce, fresh fruit and 
egetables, eggs, fish, and, to a leaser extent, freah 
neat, most of which are produced at home or in 
ne Dominions—to citizens of all ages; and on 
he other hand it would assist the home farmer 
y giving him a muoh larger and guaranteed 
tarket for that type of human food which the 
timate and soil of Great Britain are particularly 
1ited to provide. 

All interested in the development of a healthy, 
hysioally fit citizen must therefore have weloomed 
he decision of the British Medical Association to 
all a national conference to deal with the wider 
specta of nutrition. 

The conference was duly held during April 27- 
9 at British Medical Association House. In view 
f quality of the discussions and the character 
f the participantsa—there were many senior 
spresentatives of medicine, physiology and nutri- 
ional science, agriculture at home and abroad, 
adustry, social services, and education present— 
w pronouncements can only be ignored by a 
Vhitehall completely insensitive to informed 
blio opinion. With our present Government, 
hese discussions can scarcely fail to encourage 
hose who frame our policy to act, and to aot 
uickly. The gap between the extent of our 
utritional knowledge and the social utilization 


of such knowledge on a national scale has been 
widening steadily, and further delay can only 
mean, in terms of readily understood coinage, 
inferior recruits, persistent industrial inefficiency, 
continued high expenditure on hospitals and 
sanatoria, and more subsidies of the wrong kind 
to farmers, and, in terms of a different coinage, an 
unconscionable waste of human life, happiness and 
potentialities. 

The conference covered a wide field. Tho 
inaugural address was delivered by Sir Arthur 
Salter, M.P., who summarized the general findings 
of recent nutritional surveys in Great Britam and 
recalled the inevitable conclusions drawn as to the 
inverse relationship, on the whole, between income 
on one hand, and disease and death-rates on the 
other. He pointed out the great part played by 
milk in the prevention of malnutrition, the severe 
economic penalty now attached to large, or even 
moderate families, and the necessity that the cost 
of the major items in the oost of living figure 
should be kept to an absolute minimum. One of 
the policies he advised is a standard guaranteed 
price to home producers of the more important 
foodstuffs. He criticized severely some of the 
recent measures adopted by the State to help 
farmers as ill-conceived and wasteful, and in 
particular the weaknesses inherent in the Agri- 
cultural Marketing Acts. By this legislation, for 
example, the consumer price of milk is controlled 
by the statutory power of the Milk Marketing 
Board, a body oomposed solely of producers, 
which must inevitably consider milk primarily as 
the channel of an important part of the farmer’s 
income, and only secondarily as the most essential 
of foods. The whole system of control should be 
reformed so as to make the public interest prevail. 

Sir Arthur gave an account of the present posi- 
tion of Great Britain as regards food storage 
requirements, and urged the need for provision of 
food reserves on a much more adequate scale than 
anything that has yet been done. One per oent of 
our annual defence expenditure would provide the 
total sum required to handle the necessary 
quantities. 

Following the inaugural address came a dis- 
cussion on the physiological aspects (miscalled in 
the programme the ‘medical’ aspects) of nutrition. 
Prof. E. P. Oathoart pointed out that proper 
nutrition depends not only on an adequate and 
balanced food intake, but also on exercise, aleep, 
housing and working conditions, and adequate 
Telaxation of body and mind. He made a cautious 


746 


survey of some of the requirements of an adequate 
diet, emphasized the need for education on how 
best to spend a relatively low income and how to 
make the best use of available foodstuffs. Dietary 
habits, despite man’s natural conservatism as 
regards food, are changing for the better. It is 
most desirable to etudy the means by which this 
alow change in dietary habits could be accelerated. 
Dr. G. P. Crowden mentioned, inter alia, one of 
the ways in which this is being done, namely, 
by wide circulation of small, inexpensive house- 
hold guides on sound dietetic lines, containing 
shopping lista, menus and recipes. 

Major-General Sir Robert McCarrison, in a 
cogent contribution, emphasized that there is 
now no controversy about the main principles of 
nutrition. Food, as fresh and natural as possible, 
produced from unimpoverished soil, is the main 
factor for health. He regards malnutrition as 
essentially a functional disturbance, and only in 
ita later stages does malnutrition lead to gross 
bodily changes. His plea for more precise methods 
of assessing malnutrition, especially in the young, 
was repeated time and again throughout the 
conference. Another factor requiring further 
research and elucidation is ‘freshness’ in food. 
What exactly does freahness mean, and how 
important is it, nutritionally? This was men- 
tioned by several speakers. Later speakers also 
stressed. the real need for keeping clearly distinot 
the minimal diet, on which health might be barely 
maintained, and the optimal diet which, without 
excess, provides a factor of safety. 

The second session, on the “Means of Stimulating 
Production (a) Home Agriculture” was under the 
chairmanship of Sir John Russell. The thesis of 
Lord Astor’s paper, which immediately followed 
the chairman’s pertinent remarks as to possible 
ways of reorganizing agriculture, was that the 
abolition of malnutrition should be the next major 
social reform. He, in common with other speakers, 
expreesed deep dissatisfaction with recent agri- 
cultural-cum-nutritional policy. It is high time that 
a home agriculture should be developed which is 
more suited to our times and needs—among which 
adequate nutrition of the whole population is the 
foremost—and which avails iteelf more freely of 
recent scientific and mechanical progress. Although 
home agriculture is still very much alive, the gross 
output of British farming being greater than it 
has ever been, he considers that, with the further 
spread of progressive methods of production, the 
protective foods could be provided for all oon- 
sumers at cheaper rates than those now in force. 
Properly planned distribution, from which redun- 
dant services have been eliminated, can still 
further cheapen the consumer oost of milk, for 
example. These benefits should not be withheld 
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any longer by marketing boards, whose preses 
freedom from Parliamentary control should | 
withdrawn. He enlarged on the changes whic 
might easily be brought about in milk productic 
and would benefit producers and consumers alik 
and regretted the hasty withdrawal last Decem be 
of the Milk Industry Bill before it received prope 
consideration by Parliament. Public money 

being spent on agriculture now in a wasteful wa 
which helps only a few farmers. This mone 
should be available to finance a properly conceives 
national nutritional-cum-agrioultural policy, whic 
would bring health and welfare to millions, ne 
least to the farmers themselves. Dr. Keit 
Murray, in a thoughtful paper, also gave reasol 
for believing that some form of subsidy from tl 
Exchequer would be required, at least until suc 
time as increased productive efficiency, a facte 
normally of slow operation, ahould have caught u, 

Mr. Anthony Hurd agreed that farmers coul 
make a much bigger contribution than they æ 
making at present towards the better feeding » 
the human community, and also stressed the nee 
for wider education in food values. Both he an 
Mr. Cleveland Fyfe regard it as essential * 
consider also the balance of farming and tl 
need for the preservation of the fertility of tk 
soil so that the generations of farmers who com 
after can continue to play their part witho» 
hindranoe in the future feeding of the nation 
Prof. W C. Miller emphasized that the healt 
and adequate nutrition of farm stook are pr 
requisites to the produotion of satisfactory dair 
produce, poultry and eggs, and that any increasin 
demand for home-produoced protective foods ooul 
not be met without a sound -foundation, on th 
farm, of knowledge and practice of disease pri 
vention. Proper housing, satisfactory methods « 
Tearing, adequate exercise, as well as feeding, ar 
as necessary to the farm animal as to the citizer 
if health is to be maintained. 

The direct interest of the Dominions and tb 
role of the Dominion producer in Great Britain’ 
nutritional policy were ably dealt with by Mr. F. I 
MoDougall (Australia) and by other Dominio 
representatives. A nutrition policy for the whol 
Empire is needed. Malnutrition existe in acut 
forms in various parta of the Empire, and, in fac 
in the world at large. An effective endeavour t 
meet it would solve not only many of the probler 
of Dominion food producers, but probably ale 
some of the international problems which underli 
the present tension. Recent international agre 
mente, far from remedying the acknowledge 
under-nourishment of half the world, have bee 
agreements to restrict food production, to whic 
Dominion Governments have been hesitant an 
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Mr. G. V. Jacks regards the high food output 
of some of the Dominions as the result of rathleas 
over-exploitation of stored soil fertility whioh 
will have to be paid for in the near future by 
diminished productivity due to soil exhaustion 
and soil erosion. In Great Britain and some of 
the older countries soil conservation, inoluding 
manuring, draining, proper crop rotation, ete., has 
been carried out for centuries as a matter of course. 
The ooste of this good farming represent the 
major part of the difference in costa of production 
between home produce and similar produce from 
the Dominions. Prof. 8. M. Wadham would not 
accept this view as applying to Australia, where 
farmers over the really productive areas are fully 
alive to the danger of soil exhaustion and have 
already dealt with it. 

There was nearly complete unanimity that lack 
of purchasing power among the lower income 
classes of the population is at present the main 
factor in faulty nutrition. Mr. L. 8. Amery, M.P., 
in introducing the discussion on family allowances, 
pointed out that a wage system which takes no 
account of family needs and responsibilities is 
to-day inflicting grave hardships on millions of 
malnourished children. He made a convincing 
case, both on the grounds of simple social desir- 
ability and of the future industrial and defence 
needs of the country, for additional purchasing 
power for families in which there are growing 
children. Parents are now finding their own 
solution to the problem by refusing to have children, 
and as a consequence we are heading for national 
catastrophe at a speed measurable by the decline 
in the birth-rate. Family allowances should effect 
an appreciable saving on the £300 millions annually 
which the nation pays for ill-health, not to speak 
of the new wealth they would add through the 
positive increase of national efficiency. Mr. 
Amery’s views were supported by Mr. Laurence 
Cadbury and Sir Kenneth Lee, who emphasized 
that no time should be lost m getting a national 
scheme into working order. Where private indus- 
trial schemes of family allowances are already in 
being, increased expenditure on food, that is, 
improved nutrition of the family, has been shown to 
be the major result. Extensions of the facilities 
for provision of free milk and meals direct to 
school children and to expectant and nursing 
mothers were advocated by Dr. Stella Churchill, 
not a8 a substitute for family allowances but as 
an efficient supplement to them. She emphasized 
that money spent on school meals and milk 
meant leas spent on hospital beds, sanatoria, and 
unemployment in later life due to ill-health 
resulting from early malnutrition. 

The final session of the conference, presided 
over by Sir Cyril Norwood, linked up the scheme 
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for improved nutrition with education both in the 
schools and amongst adulte. Mr. Lester Smith 
stated that the oolleges at which housecraft 
teachers are trained are very much alive to their 
opportunity of improving national nutrition by’ 
training their students in what to eat, as well as 
how to cook it. He made the useful suggestion 
that school journeys ought to embrace visita to 
farms, market gardens and orchards, as well as to 
industrial and manufacturing concerns. The 
greater use of the radio for the education of the 
public in matters of health and nutrition was 
recommended by Prof. V. H. Mottram, and the 
part played by the women’s institutes, whose 
membership is largely made up of those actually 
responsible for the purchase and cooking of the 
family food, was emphasized by Mrs. Henry 
Haldane. This discussion made it clear that one 
of the main requirements in our educational 
system, having in view the objective of an improved 
national nutritional status, is a greatly increased 
emphasis on the elements df science and their 
bearing on health, throughout school life. Through 
this educational channel every future consumer, 
housewife, farmer, administrator and stateaman 
has to pass. 

The text of the resolution passed at the end of 
the Conference may be given in full, as it marks 
a clear but conservative appeal which ought soon 
to be reflected in Government policy. 


“This conference called by the British Medical 
Association and composed of representatives of 
Medicine, Agriculture at home and overseas, 
Industry and Education, is deeply impressed with 
the importance of nutrition to the national welfare. 
It urges upon the Government the formulation of 
a long-term food policy in which the requirements 
of Health, Agriculture and Industry shall be 
considered in mutual relation. It is oonvinoed 
that measures to secure the more ready avail- 
ability to all sections of the community of food- 
stuffs which are held to be desirable on nutritional 
grounds should be accompanied by an educational 
campaign to enoourage their increased con- 
sumption.” 

It is reasonable to expect, in a democracy, that 
Government policy, particularly when dealing 
with home needs, will be largely under informed 
democratic control. If, with proper knowledge of 
the circumstances, public opinion asks for, and is 
ready to pay for, improved social conditions, then 
if democracy means anything at all an honest and 
pertinacious attempt must be made by executive 
authority to plan and provide the necessary 
services. 'The present international tension, far 
from excusing any delay in making such provision 
for an adequate long-term food policy, sharpens 
the need for it 
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The Living Ccelacanthid Fish from South Africa 


By Dr. J. L. B. Smith, Rhodes 


recent discovery of the Coelacanthid fish 
(Latimeria chalumne J. L. B. Smith) near 
East London, as described in Natta of March 18, 
p. 455, has aroused great interest. This has 
partly found expression in numerous requests 
from all parte of the world for the earliest possible 
publication of a detailed description. I am able 
to pursue my investigations only in very limited 
spare time. The preparation of an adequately 
illustrated detailed description, under present 
conditions, will ocoupy several months. I have 
therefore decided upon the somewhat unusual 
procedure of issuing a synopais of the more 
important resulta of my investigations to date. 
This is in the form of brief outlines without 

Few scientiflo workers are as fortunate as those 
who have concentrated upon Coelacanthid remains. 
The present specimen is a living tribute to the 
accuracy of their interpretations and recon- 
structions. 

The specimen was somewhat damaged in the 
trawl, the skin having been broken in several 
places. Repairs were skilfully executed by the 
taxidermist. : 

Skull and head. The skull is unfortunately not 
quite intact. The basisphenoid and part of the 
structures around the foramen magnum were 
removed (and discarded) in mounting. The soft 
parte of the head appear to have been removed 
rather roughly. The remaining tissues are in poor 
condition. Only the structures left intact will be 
described as fact. 

Air-bladder. According to the fairly definite 
evidence of the taxidermist, this organ was at the 
very most but feebly ossified. 

The scales are cycloid and but little omsified. 
The proportion of residue after ignition of the 
unornamented portion of a mid-body scale is very 
much Jess than, but qualitatively identical with, 
that obtained by similar treatment of a telecetean 
soale. The exposed surface of a scale varies from 
one fourth to one sixth of the total area. The 
ornamentation on the caudal scales is in the form 
of spines, on the rest of the body as tubercles. 
The tubercles are superficial only ; each is set in 6 


thin oval basal plate with corrugated surface. The . 


plates are attached to the scales by tiasue which 
is softened by alkali. The tubercles are of simple 
structure with a central cavity (see Fig. 1). The 
lateral line tubes are posteriorly widely bifurcate. 


University College, Grahamstown 


Fins. All the rays of the first dorsal, of th 
principal and of the supplementary caudal ar 
spinate. “A few of the rays of the second dorss 
and of the.anal are basally feebly spinate. Th 
outer face of the pectoral is spinate. The pelvic 
only are quite smooth. The bony rays of th 
dorsal and caudal are articulated. The soft ray 
are finely articulated to their bases. AIl rays ar 
composed of two fused lateral segmenta. 

Dermal bones. The cheek-bones are a post 
orbital, a squamosal, a preopercular and a sub 
orbital (lacrimojugal). On the middle of the lowe 
surface of each cheek is a small bony stud whic 
may be an obsolescent quadratojugal. The oper 
cular is moderate in size. There are two derma 
structures in a stage of arrested metamorphosi 
from scale to dermal bone, which are regarded a 
subopercular and interopercular respectively. 

The intertemporals and the supratemporal 
appear to be fused. The exposed portion of ead 
frontal is amall, oval and flat. These bones are al 
feebly ornamented. The splenial and angula 
alone show externally on thelower jaw. The gular 
are large and heavy. 

Fronto-rostrals. Just beneath the skin there ar 
nineteen bones in this series on each side. On 
large frontal and a smaller ‘pre’-frontal; nin 
‘rostro-nasals’, including a oanal-bearing bon 
(No. 18) often named ‘premaxilla’ in fossils. 

There are eight bones in the ‘parafrontal’ series 
the anterior expanded bones having been name 
‘antorbitals’ in fossils. Besides these ninetee 
there are the small dentigerous rostral plates 
Most of these bones are small and Jaminate. 

Sensory canals. The main canals run much 4 
‘have been shown in reconstructions. From th 
lateral line the canal passes through the supra 
temporals and intertemporals, thenoe ‘parafronta 
to the snout. There it has a small superior media 
branch. Just below that it gives off an inferior brana 
which is the infraorbital canal (running through th 
lateral limb of bone No. 18, which anastomose 
with the suborbital). Below this junction is . 
commissure across the snout. The canal then ran 
downwards‘ and curves outwards to end on th 
outer edge of the rostrum around the inner fac 
of bone No. 18. Just behind the frontal is th 
junction of the infraorbital canal running dowr 

` wards through the postorbital, which continue 
through the suborbital to the snout. The anteric 
limb of the squamosal anastomoses with th 
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ostorbital-suborbital anastomosis and carries the 
ugal canal which continues through the pre- 
speroular, thence as a tube in the skin obliquely 
over the lower outer face of the quadrate. It enters 
he angular very obliquely and thence runs for- 
yard on the lower margin just below the surface 
o the symphysis. There is a posterior branch on 
he lower surface of the angular. 

Ol organs. There are on each side three 

al’ apertures, two conventionally on the side 
ff the snout before the eye, the third on the front 
of the rostrum. Each opening is the end of a simple 
ube which leads from a median capsule situated 
yeneath a thin layer of mesethmoidal cartilage. 
Che tubes and the capsule were apparently lined 
vith fine rugose tissue. The capsule is depressed 
djioonical in shape. There is also on each side of 
he rostrum an infero-lateral nasal tentacle, 
‘:pparently imperforate. On each ride of the snout, 
oferior and anterior to the median nasal cavity, 
ies a s0, typically covered below, laterally, and 
yvartly behind, by the prevomer, in front by bone 
No. 18. That bone lies against the outer surface 
f the hind column of the prevomer. These saca 
vorrespond with the usual ‘olfactory capsules’, 
wt do not appear to have any external narial 
pening. The nerve supply to these paired capsules 
vppears to be from the olfactory lobe, and to enter 
wt the upper inner portion of the surface. The 
lerve supply of the mesethmoidal (pineal ?) cavity 
wppears to come from farther back. 

Respiratory organs. The branchial arches and 
sppendages were lost. The arches are stated to 
usve been strongly spinate. Remaining is a 
pinsate epihyal and ceratohyal. Also a super- 
icially ossified tuberculate copula (‘tongue’), to 
which appear to have been attached four branchial 
wohes. There is apparently a hyoidean gill-slit 
hind the free margin of the ‘preoperoulum’. 
Che spiracles are amall and probably function- 
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The palato-pterygo-quadrate apparatus is massive 
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and typically cœlacanthid. There 
is no hyomandibular. The pre- 
vomer is an unexpectedly solid 
structure, with the anterior edge 
of the autopalatine bearing 
against the hind surface of ite 
outer columnar vertical process. 
The ectopterygoid overlaps tho 
autopalatine and the pterygoid 
above. 

Upper jaw Maxillæ are absent, 
probably also premaxille. The 
upper jaw bears paired dermal 
plates attached to rostrals, pre- 
vomers, palatines and ectoptery- 
goids. These plates are of fused 
small teeth, and each bears one or two large 
conical tuaks. On the pterygoids and parasphenoid 
are conical granular teeth. There are two feeble 
granulate ‘epi’-pterygoid areas. 

Lower jaw. There is a series of small ‘labial’ 
dentate plates on the outer surface of the dentary. 
Superiorly are four dentate plates on each dentary. 
The anterior coronoid is small and bears granular 
teeth as well as several large tusks. The posterior 
coronoid is large and feebly granulate at the base. 
The articular-prearticular plate is very long and 
is granulate anteriorly only. 


Several letters from overseas have contained 
very harsh criticism about the loss of the carcass 
of this fish. Few persons outside South Africe 
have any knowledge of our conditions. In the 
coastal belt only the South African Museum at 
Cape Town has a staff of scientific workers among 
whom is an ichthyologist. The other six small 





Fig. 2. 
Rostno-nwasaL, No. 18. Nat. AZB. Ina MARGIN 
TO THI LEFT. A PIOA OF WHITH PAPE HAS BEAN 
INSHETED INTO THE CANAL. THA DOTTED LIVES SHOW 
THA OOURSM OF SENSORY CANALS. THA RIGHT-HAND 
LIMB ANASTOMOSES WITH THE SUBOBBITAL. 
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museums serving the coastal area are in extremely 
poor circumstances, and generally have only a dires- 
tor or curator, who cannot possibly be an expert in 
all branches of natural history. There are not 
uncommon fishes in the sea which to any of the 
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latter would appear as strange as, if not stranger 
than, a coelacanthid. It was the energy and 
determination of Miss Latimer which saved s 
much, and scientific workers have good cause to be 
grateful. The genus Latimeria stands aa my tribute. 


Science at the Royal Academy, 1939 


S| hee one hundred and seventy-first exhibition 
of the Royal Academy of Arte, which opened 
on May 1, may be described as conservative 
artistically, although many will regard it as dull. 
Whatever trends in art ıt may reveal, it is remark- 
able in that it reflects nothing of the alarms and 
excursions, of political events almost unparalleled, 
of the clash of arms and the clatter of armoured 
vehicles that dominated the period in which the 
painting was done. In the exhibition there are 
more Elizabethan men-at-arms on one picture than 
there are modern soldiers in the thousand other 
works. There is one interior that contains a gas- 
mask, and, surprisingly, only two or three pictures 
of refugees. 

Few will grieve at this eclipee of war even if 
only on canvas; but the neglect of belligerent 
science extends also to the other branches almost 
as much, and, of the thirteen hundred pictures 
on show, only about one hundred can be said to 
include any features of scientific interest and that 
even in the widest possible sense. Of the nine or 
ten branches of science which one may allege to 
be represented, botany and geology appear to be 
the most favoured. 

Agriculture is fortunate in being depicted in two 
of the finest works in the Academy. ‘‘Harvest’’, 
by Dame Laura Knight, RA, with its sun- 
chequered scene, and James Bateman’s ‘““Haytime 
in the Cotswolds”, one of the pleasantest land- 
scapes of the year. 

Antiquaries have not far to seek for interest, 
because the second picture in the first room is 
“Antiquity”, by Alan Beeton, A-RA. This shows 
a human skull surrounded by paleoliths and rest- 
ing upon & copy of Antiquity. The work is rather 
small, but this is compensated by the very large 
panel, destined for Brighton Grammar School, 
entitled ‘“Hollmgbury Camp, 1929”, by Louis 
Ginnett, in which a party of archeologists is seen 
at work in the field. The anthropologists are 
better served, numerically, with a dozen pictures 
of much interest and considerable artistic dis- 
tinction. Dame Laura Knight again heads the list 
with “Gipsy Family”, a typically brilliant study 
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which is certain to be acclaimed as one of the 
pictures of the year. Negro studies are unusually 
prominent, of which “The Dance, Zululand” (218). 
“Zalu Woman” (271) and “Zulu Exodus” (278, 
should be mentioned. A. R. Thomson’s “Princ 
Keesie of Ashanti” and Neville Lewis’s ‘Pond 
Youth” are interesting portraits. A more compre. 
hensive work is “The Village in the Jungle’, by 
David Paynter, with a man, a woman and a chilc 
in the foreground. In addition there area stud} 
of a Jamaican, Japanese and Chinese po 

and the delightful Burmese “Ma Seyn No by 
Gerald Kelly, R.A. 

For the botanists, there are a profusion af sitio 
and a riot of colour. Apple blossom, carnations 
celery, cinerarias, chrysanthemums, gladioli, lilies 
marguerites, roses, tulips and even tobacoo flower 
(these last by Dod Procter) are only a selectior 
of the delights available. There are also surprises 
such as the unexpected ‘Tex Tree”, a Montallegr: 
landscape by Gerald Kelly.’ Gilbert Spencer’ 
“Cherry Tree in Winter” and Sallis Benney’ 
“Beech Trees” are other arboreal attractions 
There are flowers under their own names, flower 
as “Still Life’, “Rainbow Colours”, “Purity”, o 
just “Flowers”. Mr. O. R. W. Nevinson’s “Autumıi 
bouquet”, and Sir George Clausen’s “Rosee” ar 
noteworthy, while Miss Grace English contribute 
a oharming variety of colour contrastes in he 
“Summer Flowers”. 

Perhaps the most attractive of what may b 
termed the botanical works is Charles Oppen 
heimer’s ‘Galloway Woodlands in February’ 
This is a large picture with a background of typica 
rolling Galloway scenery. The woodland, th 
picture’s main feature, is carpeted with snowdrop 
and the whole effect makes a charming pictur 
one would like to possess. 

Botanical and geological interests are combine 
ın Maloolm Milne’s “Val Fleuri”, where the ga; 
alpine flowers decorate the high valley. The othe 
pictures which may interest the geologist cove 
various aspecta of the science. Antony Ayrton’ 
“Alpine Landscape” and Hilda Carline’s “A Wels 
Farm” illustrate a variety of mountain scener 
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hich is supplemented by the stark but ominous 
randeur of ““Tulloch, Inverness-shire’, by Oliver 
fall, R.A. ‘Leas rugged aspecta of the British 
countryside are portrayed by Charles Oppenheimer 
1 “The Red Roofs of Whitby”, by Miss Amy 
srowning in “East Anglia” with its very ohar- 
cteristic landscape, and particularly in J. Mol. 
“atrick’s quiet “Glamis Village”. More informa- 
ive geologically are Gerald Kelly’s “River Lugno 
tom Montallegro” with its clearly-shown valley 
arms, and Stephen Denison’s “Lime Works at 
Vharfedale” with a quarry section. Sidney Lee, 
..A., portrays varieties of bedding, an anticline 
md other folds, faulting and weathering in ‘The 
Road by the Cliff’. The meander of a stream is 
ell illustrated in “Pastoral” by George Henry, 
A. 

Typical and pleasant oosstal, olif and rock 
venery is shown by William Matthews in 


Tantallon”’, by Julius Olsson, RA, in 
Rocks, Antibes’, and by A. Raine Barker’s 
Bridport”. 


Applied geology is not forgotten, for there are 

quarry in Kent (588), the sandpit, Coldharbour 
233), and “Cement Works in Surrey”, by Q. W. 
ech. The last picture reveals that the industrial 
otivity is lees disturbing ssthetically than might 
e imagined. 

Geologists, geographers and all Americans will 
© interested by Norman Wilkinson’s “San 
falvador”. In this bay, Columbus landed on 
Jotober 21, 1492. 

If the mineralogists have but two pictures 
ssigned to them, they may be reminded that 
(uality is sometimes better than quantity. In any 
went, Gerald Brockhurst, R.A., is responsible for 
he two pictures, both of which are charac- 
eristically exquisite portraita. In the first, ‘Mrs. 
Iubert Raphael” is portrayed wearing scintillating 
meralds and diamonds, while in the second, a 
vortrait: entitled “Mrs. Harrison”, the amethystine 
illianoe of necklet, brooch, bracelet and ring is 
triking and attractive and reveals the masterly 
kill of the artist in his medium. 

The xoologists have been served not quite so 
avishly as might have been expected. Mr. 
funnings has, however, made his usual and 
‘ppealing testimonies to equine grace. Miss 
Winifred Austen, in one of the very few dry pointe, 
vortrays equine leisure. There are dogs and cats 
n oils, greyhounds in wash and in bronze, and 
m antelope in wood. Mrs. Lilian Andrews oon- 
ributes a swan and family in pastel, and Philip 
vonnard, R.A., shows “Flying Swans”, a piece of 
ouch distinction. Mrs. Daisy Smith has a delicate 
vater-colour study of kookaburras. 

The zoo aspect is supplied by “The Birdhouse” 
y Percy Shakespeare, with its toucans and para- 
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keets; and “Elephant in Regent’s Park” by Henry 
Carr. “An August Evening in Suffolk”, by Bertram 
Priestman, R.A., with its black-and-white cows, is 
peaceful ; Mr. John Platt’s “Bull across the Path”, 
a colour woodout, is more aggressive. 

The march of time in applied acience is amply 
demonstrated by Sir Muirhead Bone’s impression 
in chalk “Building the Queen Hlzabeth” and 
Charles Cundall’s detailed picture of the launch 
of the same veasel. The launch of the Mauretania 
is the subject of a wood-engraving by Marjorie 
Biscomb. The less spectacular sides of industry 
are represented by ‘Tin Miners” (383) and ‘Coke 
Ovens” (487). The march of science is depicted 
in “Television Rehearsal” by Harry Rutherford ; 
“Chelsea Power Station” by Gerald Ackermann, 
and, in a different sense, in ‘““Pylons’”, where Miss 
Evelyn Saner shows the feet of the pylons embedded 
in beautiful highland soenery. 

The architecture section contains plans of much 
interest to many men of science. The new science 
buildings of the University of Oxford (1046), new 
or recent buildings of the University of London 
(1047), the Imperial College of Science (1082) and 
research laboratories at Berkhamsted (1079) are a 
few on exhibition. 

Portraits of scientific men are not numerous, 
but the few are well worthy of note. There are 
Charles Wheeler’s bronze bust of Col. W. A. 
Bristow and the marble bust of the late Sir Robert 
Mond by William King. Lord MoGowan and Lord 
Weir are the subjects of splendid portraits by 
Harold Knight, R.A., and T. O. Dugdale, A.R.A., 
respectively. Maloolm Osborne, R.A., provides a 
dry point of Prof. Alexander Low, of Aberdeen, 
while an attractively academic portrait is Edward 
Halliday’s painting of Prof. W. E. B. Turner. 
Others known in scientific and university circles 
who are portrayed include John Murray, principal 
of the University College of the South-West, 
Exeter (oil painting by R. G. Eves); Dr. A. W. 
Pickard-Cambridge, vice-chancellor in 1930-38 
of the University of Sheffield (oil painting 
by George Harcourt); Sir William Elderton 
(oil painting by Harold Knight); the late Dr. 
A. O. Woolner, vice-chancellor of the University 
of the Panjab, Lahore (statue by (Gilbert 
Ledward); and the late Lord Moynihan (bust 
by Sir W. Reid Dick). 

If for any reason these aspects of science should 
prove of little attraction, or should they pall, it 
may be comforting to know that the Academy 
also bears testimony to another science, an applied 
science which is, one believes, still also a pure 
science, that the month of May particularly wel- 
oomes. It is brilliantly dealt with in No. 264, Mr. 
Charles Cundall’s “Test Match at Lord’s’’. 

W. E. Swinton. 
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Obituary Notices 


Sir William Ramsay 

ORN at Glasgow on March 15, 1851, and educated 

at Aberdeen Gymnasium, the University of 
Aberdeen, St. Jobn’s College, Oxford, and the 
University of Göttingen, William Mitchell Ramsey 
married early and spent the years 1878-85 in per- 
sistent and fruitful travel, first in Greece, then in 
Asia Minor, with the wise encouragement from 1880 
onwards of Sir Charles Wilson, who came from the 
Survey of Western Palestine to be British consul- 
general for Anatolia, and with a travelling scholar- 
ship and later a research fellowship from Exeter 
College, Oxford. To the methods of historical 
geography followed by Hamilton and by Leake, 
Ramsay added the critical study of local coinage in 
its topographical distribution, and of the Byzantine 
and ecclesiastical adminjstrations of Asia Minor, 
many of the centres and regions of which were 
inherited from Hellenistic and even much earlier 
times. Though he travelled in most parta of Anatolia, 
Ramsay’s special region was Phrygia, and his largest 
coherent publication dealt with ita “Cities and 
Bishoprios”’ (1895, 1897). For the methods of pioneer 
research, however, his ‘Historical Geography of Asia 
Minor” (1890) is a turning-point, and the patronage 
of the Royal Geographical Society, which published 
it, and later awarded Ramsay ite Victoria Medal, 
was never better bestowed. 

On the establishment of the Lincoln and Merton 
professorship of classical archmology and art in 
Oxford, in 1885, Ramsey was an obvious first choice, 
and though he passed on im the folowing year to 
his old University of Aberdeen, where the facilities 
for summer travel were greater, he left his mark in 
Oxford in a succession of classical archwologista and 
historical geographers, of whom the best known was 
David Hogarth of Magdalen, his constant travelling- 
compenion. From Aberdeen be contmued to direct 
and advise even after his retirement from the chair 
of humanity in 1911, when frequent ill-health had 
been aggravated “by reckless exposure to austere 
conditions of travel. But Ramsay never stopped 
working: only last summer, on one of his busy 
visits to Oxford, he was as keen and clear-headed 
as ever, and full of problems and projects. 

Ramsay’s output of published work was larger 
than the titles already noted indicate; the only 
diffculty was to keep track of it, for his articles, 
large and small, are scattered among & score of 
periodicals in both hemispheres. It might have been 
larger on the geographical side, had he not devoted 
much of bis middle life to more popular expositions 
of the early history of Christianity, in its relations 
with the Roman administration: “The Church in 
the Roman Empire” appeared in 1893, “St. Paul, 
the Traveller and the Roman Citiren” in 1895, and 
so on at frequent intervals until 1914. ` 


Other interests arose from Ramsay's intimate 
experience of Turkish administration, before anc 
after the revolution of 1909, and from his academic 
activities at Aberdeen. His easay on ‘““The Imperia 
Peace, an Ideal in European History” (1918) has c£ 
fresh significance to-day. On the four hundredtt 
anniversary of his University in 1906, Ramsay was 
knighted ; he was an honorary fellow of Exeter 
Lincoln and 8t. John’s Colleges, an original membe 
of the British Academy, and one of the founder 
of the Hellenio Society. From Pope Leo XIII he 
received & gold medal in 1893 in recognition of hie 
contributions to the history of Christianity, anc 
other marks of recognition were conferred on hir 
by many universities and academies. J. L. M. 


` Mr. H. J. George 

Harsuet Jon~ GronGE, whose sudden dest 
occurred on April 19 at the comparatively early age 
of forty-six years, was fellow, tutor in chemistry, anc 
senior bursar of Jesus College, Oxford, and University 
lecturer in chemistry 

George was educated at Cardiff High School anc 
entered Jesus College as scholar in natural science 
in 1911 after a short period at University College 
Cardiff. He gained a first class in chemistry in thx 
June before the Great War broke out. In the Wa 
he served in the Royal Welch Fusiliers in Galipoli 
where he was wounded, and then in Mesopotamic 
and India. Later he was transferred to a department 
of the Ministry of Munitions. 

In 1919 George returned to Oxford as research fellow 
and lecturer of his old college and became an officia 
fellow and tutor a few years later. Since then Dr 
D. L. Chapman and he have been in charge of the 
teaching of chemistry to the large number of mer 
whose centre was the Leoline Jenkins Laboratories 
of Jesus College. He was an excellent college tutor ; 
he took great pains with his pupils. As University 
lecturer he took charge of colloid cbemistry anc 
lectured effectively to large classes on this for many 
years. 

George’s absorption in his tutorial work anc 
latterly in administrative duties (he was successively 
librarian, junior bursar and senior bursar of hi: 
College and also an Oxford City councillor) did noi 
leave him the time for research work that his abilities 
warranted. He published work on the adsorption o: 
gases on glass surfaces, on the theory of strong 
electrolytes, on organic derivatives of thiophoagen< 
and on other subjecta. At the time of his deett 
he was working on the constitution of thiophosgen. 
derivatives and on the accommodatian coefficients o: 
metals. The results of these researches will bt 
printed in due course. A 8. R. 
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News and Views. 


rof. A. H. Gibson 
Ar a meeting of the Institution of Civil Engineers 
n May 2, the James Alfred Ewing Medal was pre- 
anted to Prof. Arnold Hartley Gibson, professor of 
agineering in the University of Manchester. This is 
he second award of the medal, which is presented for 
socially meritorious contributions to the science of 
ogineering. Awards are made by the council of the 
nstitution of Civil Engineers on the recommendation 
€ the presidenta of the Institution of Civil Engineers 
nd of the Royal Society. Prof. Gibeon was educated 
t Rishworth Grammar School and at the University 
f Manchester. In 1909 he was appointed professor 
€ engineering of the University of St. Andrews, 
rhere he stayed until 1920, except that during the 
treat War he served in the Royal Field Artillery and 
aa seconded in 1916 to the Royal Aircraft Factory, 
here he afberwards had charge of the investigation 
ad researgh work on aero engines. He was president 
f Section G (Engineering) of the British Association 
a 193%, and was a member of the Board of Trade 
on water-power of the British Isles; of 
Air Ministry Engine Research Committee ; and 
itis Bevera arrago Omamities. He has written 
, number of papers on hydraulic engineering, io- 
tuding such subjects as experiments with tidal 
codels, the reaistance to rotation of disks in water 
it high speeds, formation of standing waves in an 
pen stream, wave impact on engineering structures, 
to., and, among other awards, has received & 
Wrampton Prise and a Telford Premium for papers 
vablished by the Institution of Civil Engineegs. 


Sir Frederic Kenyon, G.B.E., K.C.B. 
Tis anniversary meeting of the Society of Anti- 
yuaries of London on April 27 marked the retirement 
if Sir Frederic G. Kenyon from the office of president, 
hich he had beld since 1984, the statutory period 
if five years. His term of office has covered 6 period 
n the history of the Society of enhanced activity in 
he fleld—the excavation of Maiden Castle is a per- 
nanent landmark in the study of British prehistory 
—in the promotion of archsological studies, and in 
forte to preserve the antiquarian remains of Great 
3ritain. Sir Frederic’s wise leadership and tactful 
sxonduoct of the Sockety’s affairs have been more than 
worthy of the great tradition of the long line of his 
sredecessors. His own interests as an eminent 
wathority on early classical and Biblical texts from 
papyrological and other sources have in no way 
been allowed, in the performance of his official duties, 
to colour, though they may have added inspiration 
to, his judgment in the broader flelds of archmological 
research. Sir Frederico Kenyon was director and 
orincipal librarian of the British Museum (Blooms- 
Jury) from 1909 until 1980. Since his retirement, he 
yas devoted himself strenuously to the advancement 
of learning and research by taking part in the ad- 


ministration of several learned societies and other 
bodies, including the British Academy, the Society 
for the Promotion of Hellenic Studies, and the 
Society for the Protection of Science and Learning. 
Sir Frederico is succeeded as president of the Society 
of Antiquaries by Mr. Alfred William Clapham, 
secretary since 1929, and secretary of the Royal 
Commission on Historical Monuments, England, 
since 1933. Dr. R. E. Mortimer Wheeler will succeed 
Mr. Olapham as secretary of the Society. 


Prof. Karl von Terzaghi 

Tre forty-fifth James Forrest Lecture of the 
Institution of Civil Engineers was delivered on May 
2 by Prof. K. von Terzaghi, who took as his subject 
“Soil Mechanics: A New Ohapter in Engineering 
Science’. Prof. von Terszaghi was born at Prague in 
1883 and, after attending the Technical University 
of Graz, was engaged on projects for hydro-electric 
developments and other construoction-projects in 
Austria, Hungary and Russia until 1912, when he 
proceeded to the United States and was chiefly 
engaged in the study of modern dam construction 
and problems of engineering geology in connexion 
with the projects of the United States Reclamation 
Service. During the Great War he served in the 
Austrian Army until in 1916 he was transferred to 
the Technical University of Constantinople to take 
over the chair of foundation and highway engineer- 
ing. From 1918 until 1925 he was professor and head 
of the Department of Civil Engineering of the 
American Robert College in Turkey. During this 
period, he was engaged on research in connexion with 
the physical properties of the most important types 
of soils and published in 1925 his book “Erdbau- 
mechanik”, which is acknowledged as the basis of 
modern soil mechanics. Between 1925 and 1936, 
Prof. von Tersaghi was leqturing at the Massachusetta 
Institute of Technology, the Technical University in 
Vienna, the Technical University in Berlin-Char- 
lottenburg and at Harvard University. He was 
president of the first International Conference on 
Soil Mechanics and Foundation ing, whioh 
was held at Harvard University in 1936. In addition 
to bis contributions to civil engineering, Prof. von 
Terzaghi has advanced knowledge im the feld of 
physical chemistry and geology, his best-known work 
perhaps being his mechanical theory of swelling of 
gels. 


George Miller Beard (1839-1883) : 

Ds. Gorca BuaRgp, an eminent American neuro- 
logist and psychiatrist, was born at Montville, 
Connecticut, on May 8, 1839, the son of a Congrega- 
tionalist minister. He studied medicine at Yale, 
where he qualified in 1862, and four years later joined 


the staff of the College of Physicians and Surgeons 
of New York. In the course of his comparatively 
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short life he engaged m numerous activities, but 
the subjecta in which he was chiefly interested 
were electrotherapy, hypnotism, functional nervous 
diseases, longevity and the reform of medical educa- 
tion. As a mental expert he took part in several 
famous trials and notably that of President Gar- 
fleld’s assassin Guiteaud, whose case he reported in 
the Journal of Nervous and Mental Diseases of 
January 1882. Of his numerous other writings the 
most important are “Medical and Surgical Electricity” 
written in conjunction with A. D. Rockwell (1875), 
‘“‘Neurasthenia (Nervous Exhaustion) with Remarks 
on Treatment” (1879) and ‘American Nervousness : 
Ite Causes and Consequences”, which was translated 
into German. He also contributed many articles to 
the North American Review in which he popularized 
scientific knowledge, and was the founder of the 
Archives of Hlectrictty and Neurology, which had only 
a short existence (1874-76). He was one of the 
origmators of the National Association for the 
Protection of the Insane and of the American Neuro- 
logical Society., He died on January 23, 1883. 


Preservation of Wild Geese and Wild Duck 

Taa Wild Birds (Ducks and Geese) Protection Bill, 
which passed its final stages m the House of Lords 
on May 2, and will come into force as an Act on 
August 1, marks a decided step forward in the efforts 
being made to conserve the world’s stock of Anatidm. 
During its passage through Parliament, the Bill has 
been strengthened by amendments put forward by 
the promoters, the International Committee for Bird 
Preservation (British Section). The Bill, when first 
introduced in November 1938, was framed with the 
view of securing ita rapid passage as an unopposed 
measure; but as opposition was encountered the 
promoters, while compromising on certain points, 
were able to gain considerably on others. The main 
terms of the Bill im its ftnal form are: the extension 
of the ‘close season’ for wild geese and wild duck (of 
any species whatsoever, the merganser and goosander 
only being excepted) from February 1 to August 11; 
the addition of wild geese of all species to the 
schedule; and the probibition of import of wild 
geese and wild duck from February 1 to August 11. 
Heretofore wild duck have enjoyed the benefit of 
being scheduled birds (by the Act of 1880), that is, 
protected from owners and occupiers of land on their 
own land—during the close season—but wild geese 
have not. The new measure, therefore, greatly 
increases the protection afforded to wild geese. How- 
ever, in order to safeguard the interesta of farmers, 
for, in certain cases, willd geese are considered to 
damage crops, a clause gives power to county 
councils to apply to the Secretary of State for Home 
Affairs to remove wild geese from the schedule im 
any area in the county concerned. 


County councils also have the mght to make 
similar application to extend the shooting season for 
wild duck and wild geese on the shore and land oon- 
tiguous to it to a date not later than February 21. 
This clause is admrttedly a concession, but the duck 


NATURE 


May 6, 1939, Vor. 143 


it will affect are mainly widgeon. Though quit 
number of widgeon nest in Scotland, their breed 
season is during the second half of May, and - 
majority of birds are those passing through on tk 
way north to breed, where the season is later st 
usually not until June. Allowing these birds to 
shot until a later date would not have s0 mt 
deleterious effect as, would the shooting of ear] 
nesting species. Further, county councils retain { 
right to make application to extend the statut< 
close season, but not, as heretofore, to diminish 
The prohibition of import of wildfowl during t 
breeding season is an extremely important point, : 
it cute off the demand from the London market of duc 
caught in decoys m certain European countries at t 
time. Thousands of duck have been caught annua 
in decoys on the Continent during the breedi 
season, and this has been a serious drain on the sto 
of European wildfowl; by means of the new A 
this drain will now be effectively curtailed. 


Sir Ambrose Fleming and the Thermionic Valve 
Watooman by the Provost (Sir Allen Mawer), Pr 
R. O. Kapp and an appreciative audience, | 
Ambrose Fleming once again visited, on*April { 
University. Oollege, London, where for more th 
forty years he occupied the chair of electrical 
ing. The occasion was the formal presentation t 
College by Mr. R. MoV. Weaton of a conv 
exhibition cage to hold early Fleming and oth 
valves m the posseasion of the Electrical Engineeri: 
Department, including those presented recently | 
Mr. Weston and Sir Ambrose himself. After the ca 
had been unveiled, with the appropriate aid of toro 
photocell, valve amplifler and relay, Sir Ambro 
gave a remarkably clear and vigorous address on t] 
history of the valves displayed. ~The story begt 
when he investigated the reason for a white line 
clearer glaas in the deposit of evaporated carbe 
from the filaments of early Edison-Swan lamps aft 
many hours of use. He concluded that some of tl 
carbon particles became charged and were drive 
off with high velocity from one end of the filamen 
throwing a ‘shadow’ of the other side of the hairpi 
loop on to the glass. Edison, in America, hung 
metal plate within the loop, and found that whe 
connected through a ,gatvanometer to the posit 
end of the filament, a current flowed to the plat 
but not when connected to the other end. 


Epson left the subject with the discovery of th 
effect; but Fleming continued his experiments, whio 
led to the construction of a bulb containing a file 
ment at each end. With one filament hot, negativel 
charged particles would flow through the bulb to th 
other filament, if the latter was a few volta positive 
but not if negative. This was the first ‘rectifyin, 
valve’, and here Sir Ambrose left the work to oon 
centrate on his teaching duties. It should be em 
phasised that this work was before the discovery o 
the electron by Sir J. J. Thomson. During the nex 
decade, Sir Oliver Lodge, Marcon: and others wer 
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xperimenting with wirelees telegraphy, using ooherers 
ad magnetic detectors. In 1899, Sir Ambrose was 
ppointed scientific advisor to the Marconi Company, 
nd soon came up against the problem of finding a 
wore stable detector, suitable for operating a morse 
rinter. In November 1904, he removed from the 
upboard the rectifying valve, set up a high-frequency 
enerator on the lecture bench, and was successful 
1 using for the first time a thermionic valve detector 
£ electromagnetic radiation. Very soon, special 
alves were being designed for this purpose. The 
abinet of valves, occupying a prominent position in 
be College Engineering Department, will be a 
stant reminder of Sir Ambrose Fleming and of 
oe rapid developments during the last thirty-five 
Oars. i 


, 


Tillion-Volt X-Ray Tube 

A PAPER on a million-volt X-ray tube which has 
‘een installed and is if operation for treatment at 
t. Bartholomew's Hospital was read before the 
ostitution of Electrical Engineers by Allibone, 
fancroft and Innes at a meeting held on April 18. 
« description was given of the design, equipment, 
my-out and operation of the unit. Briefly, it may be 
aid that the tube embodies the principles of the 
ll-metal X-ray tube designed by Dr. Allibone for 
ywer voltages, and the elaboration set out in the 
‘resent paper arises from the soale of voltages used. 
‘he X-ray tube consists of a steel tube 14 in. in 
liameter and 17 ft. long; the central portion of it, 
com which the X-ray beam emerges, traverses the 
reatment room and projects into each generator 
oom. The generator rooms each house 500 kv. D.O. 
‘enerators. The X-ray tube and thermionic rectiflers 
wed in the D.o. generators are evacuated continuously 
*y oil diffusion pumps, and the whole apparatus is 
eadily demountable. Removable filament assemblies 
we fitted to the rectifiers and facilitate rapid replace- 
nent of filaments; & special cathode with six inter- 
ihangeable filaments has been developed for the 
X-ray tube to avoid frequent admission of air mto 
he tube during filament replacements. The tube is 
low used continuously at 1000 kv. and has been 
yperated experimentally at 1100 kv. Curves relating 
X-ray output with voltage and filtration by metallic 
liters are given, and a radiograph is included to 
illustrate the capabilities of the tube if applied to 
ndustrial radiography. 


Revised Broadcasting Wave-Lengths 

ATTE sitting for some six and a half weeks during 
March and April at Montreux, the international 
broadcasting conference has terminated with the 
asue of a plan for the revision of the wave-lengths 
and power of broadcasting stations in the European 
zone, which includes Iceland and the Mediterranean 
basin. The ‘Montreux Convention’, as it is known in 
broadoasting circles, was signed by the representa- 
tives of thirty-one States, and provides for certain 
shanges in wave-length and power of European 
broadcasting stations to come into effect on March 4, 


NATURE 


755 


1940. The changes to be made affect all the British 
stations, including those ab Start Point, Clevedon 
and Norwich, which are not yet in regular operation. 
Details of the changes indicating the manner in 
which they may affect British listenera to broad- 
casting were outlined in recent issues of The Times 
and the Wireless World. Power limitations have 
been imposed by the Oonvention, varying from 
500 kw. for long-wave stations by day only to 
10 kw. for stations operating on the shortest wave- 
lengths of the medium wave-band. Although Great 
Britain has been allocated the exclusive use of only 
three wave-lengths, it is pointed out that our geo- 
graphical position on the outer fringes of Europe is 
such that we oan share wave-lengths with other 
countries in a way that would be impracticable in 
central Europe. Generally speaking, it may be said 
that the plan provides an improved state of affairs 
in the long-wave band, and also in the middle-wave 
band so far as home reception is concerned. In view 
of the developments of broadcasting, and the increase 
in number and power of stations during recent years, 
the Montreux Conference would appear to have 
achieved a satisfactory result if it has succeeded in 
avoiding any deterioration in the service now pro- 
vided in all countries. 


Further Extension of the Ashmolean Museum, Oxford 


A FURTHER extension of the Ashmolean Museum 
in the University of Oxford was opened by Lord 
Orawford and Baloarres on April 25, towards the cost 
of which the Worshipful Company of Drapers has 
contributed the sum of £10,000. The Master of the 
Company, Sir Auston Harris, in the course of his 
remarks at the opening ceremony, said that while 
the City Companies can no longer vie with the 
munificent gifts of wealthy Englishmen, or with 
great American corporations, this gift would serve 
as another mark of the respect and esteem which an 
ancient City Company beers towards an ancient 
University. The extension is on the north-east 
corner of the building, and provides for the Museum's 
Egyptian collections, which it has now been possible 
to arrange in chronological order,-a lecture room, 
and & storage basement. A set of amaller rooms on 
six floors has been built between the new wing and 
the Taylorian Institution. Here are students’ work- 
rooms, & room for the keeper, Mr. E. T. Leeds, and 
rooms for the preparation of exhibite. This is the 
third extension added to the buildings in five years, 
and marks the final stage in the plans for the en- 
largement of the accommodation to relisve pressure 
on the Museum's space. The first extension was the 
provision of the Weldon Gallery in 1984, and the 
second was the addition of the Griffith Institute, 
which was opened in January last. The gallery in 
which the Egyptian collections were formerly housed 
has now been divided by screens into three rooms, 
to be devoted respectively to the European pre- 
historic period, covering the stone and bronze ages, 
the Minoan collection, by the gifts of Sir Arthur 
Evans now the finest in existence, and the Near 
Eastern Collections. 


756 
A Cornish Headland Fortified Site 

Soma interesting resulta, it may be expected, will 
emerge from an archsological exploration of «4 
Cornish headland fortified site, which has been in 
progreas under the direction of Dr. R. E. Mortimer 
Wheeler during the fortnight ending on April 24, 
when digging ceased. The site comprises a series of 
hut-circles within an enclosed area on Gurnard’s 
Head, near Falmouth. The purpose of the investiga- 
tion is to endeavour to trace evidence of connexion 
in the first century 3.0. between these Cornish head- 
land forte and the contemporary or earlier inhabitanta 
of the sites on the south-west coast of Brittany 
examined by Dr. Wheeler’s expedition last year. 
The fortifled enclosure here is formed by three 
ditches running across the neck of the peninsula, 
hut-circles, according to a report in the Western 
Independent of April 28, begin close to the mner 
rampart, of which the wall was in three steps, re- 
calling the structure of the hill-fort of Kercaradec, 
near Quimper in’ Brittany, which has been described 
by Dr. Wheeler as fortified by three lines, with an 
the innermost facing was stepped in three stages and 


women, even 
to have been places of permanent occupation. A 
number of see-rolled stones include sling-stones ; 


working. 


Dermatology and Folk-lore 

Ar a mesting of the Bt. John’s Hospital Dermato- 
logical Society on April 26, Dr. J. D. Rolleston read 
@ paper on this subject. After a few remarks on folk- 
lore in relation to akin diseases generally, in which 
he alluded to their supposed causation, prophylaxis 
and treatment, he dealt with the individual skin 
diseases with which folk-lore was most concerned. 
No skin disease, he said, or indeed disease of any 
kind, had received so much attention in folk medicine 
as warts, the literature on the subject even exceeding 
that on whooping cough or ‘ague’. Next in importance 
in popular estimation came shingles, and then bald- 
nes, boils, burns, commetio defects such as freckles 
and wrinkles, congenital abnormalities, ringworm, 
urticaria, cancer of the skin and chilblains, in the 
order named. Asin his previous paper on “Yolk- 
lore and Medicine” (see Naruns, January 21, p. 111) 
Dr. Rolleston discussed the various preventive and 
therapeutic measures used in folk-lore under the 
following headings: (1) transfer of the diseasg to 
other persona, animals or inanimate objects; (2) 
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animal and plant remedies; (3) religious influence 
including invocations to patron saints; (4) tb 
healing power of water in the form of wells, spring: 
fountains and streams; (5) the mystical power c 
odd numbers ; (6) repellent and di ing remedies 
including coprotherapy, for the object of driving ov 
the evil spirit supposed to be the cause of the disease 
(7) miscellaneous cures, such as the doctrine co 
signatures, the influence of the moon and fastin 
saliva. 


Archzology and the Bible. 

Tas striking manner in which post-War archex 
logical investigation in the Near and Middle Ea: 
has contributed to Biblical studies is concisel 
reviewed by Prof. 8. H. Hooke in ‘“‘Archsology an 
the Old Testament” (London, Thomas Murby an 
Oo., 1988. Pp. 32. 6d. neb), one of an exceller 
little series entitled “After 400 Years’, which dee? 
with various aspects of the Bible in the light < 
modern scholarship. Whereas at one time the effort 
of the archsologist in the interests of Biblical studie 
were directed mainly to the search for texts whic 
might confirm the Hebrew record, modern excave 
tions in Mesopotamia, in Syria and in Palestine o 
Egypt have not merely provided a measure of cop 
roboration for the Biblical narrative of the course c 
eventa, but aleo—and to many this may seem < 
major impartance—they have given the Scripture 
records a historical setting and cultural background 
both within the boundaries of Palestine and i 
relation to neighbouring peoples and empires, whic 
has elucidated a multitude of obscurities in tb 
Biblical historical narrative as well as in traditioz 
in ritual and in belief. Thus Prof. Hooke, speakin 
of the recent investigations of Sir Leonard Wéolle, 
at Ur, of Dr. Dorothy Garrod in Palestine, and c 
others elsewhere, is able to say that “during the las 
thirty years archmology has reconstructed th 

. - on which the drama of the history of th 
Hebrew people was played . . . those great ancien 
civilizations, which surrounded and profound! 
influenced that amall country of Canaan”. Makin 
this his starting point, he passes on to show th 
manner in which the attitude of instructed opinio: 
on Biblical questions has been profoundly modifle 
by recent discovery in regard to the history of writin 
and ita beginnings, early law and legal codes, th 
conquest of Palestine, the religion, ritual, an 


` mythology of Canaan, the condition of Palestine i 


the time of the Lachish letters, the Hittites and the 
empire, and like matters. 


New Air Speed Record ` - 
Tua abeolute air speed record of more than 4€ 
miles an hour, set up by Herr Dieterle m German 
recently (reported in Natunm of April 15, p. 683 
has now been broken. Herr Wendel, fying a Messe: 
schmitt Me.109.R. fighter fitted with a Mercedes-Ben 
engine and a V.I.M. metal sirscrew, claims to hav 
attained a speed of 755 kilometres (469-11 miles) a 
hour. Reports claim that this aircraft is a new tyg 
of fighter, and the published reting of the engine 
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-1,175 horse-power. A previous edition of this machine, 

the Messerschmitt Bf 109, with an engine of 950 
1orse-power, is credited with a maximum speed of 
m@15 miles an hour, and this performance is about 
vhat might be expected for this class of fighter 
nerease in speed of the new machine with so small 
«n increase in rated power suggests that the term 
fighter’ ia a misnomer, and that the machine, while 
«ta design may be based on such a claes, is almost 
vertainly a specially fitted one which would be 
mpracticable for the carrying of standard military 
quipment. Also the engine must have been giving 
onsiderably more than its rated power, whiah 
uggests that ib was running under conditions that 
uld not have been maintained in practical service 
«ork. Although this does not mean that the German 
iir Force now possesses a single-seater fighter of such 
~ performance, the setting up of the record is an 
«chievement upon which the German aircraft in- 
Mustry is to be deservedly congratulated. 


Engineering ‘Research at the City and Guilds College 
A sHOBT general account has been issued by the 
Jity and Guilds College, Imperial College of Science 
and Technology, of researches in progress at the 
Jollege which are mainly financed by an annual 
yrant of the Clothworkers Company given to further 
mgineering research. This research report for 1937-88 
sontains a brief account of the fluid motion research 
=n the Department of Aeronautics. In the Depart- 
ment of Civil Engineering experimental work on the 
statio loading of a 10-ft. span vousscir arch has been 
completed which has shown that the generally 
sccepted method of design is unduly pessimistic since 
sven lime mortar jointas can resist some tensile stress, 
nd with cement mortar the first sign of failure is at 
@ considerably higher load than that given by the 
classical theary. An investigation of stresses in 
suspension bridges is in progress, and in addition to 
various structural researches the problems of river 
meander, tidal phenomena, wave research and tests 
of bituminous jointing compounds for liquid-retaining 
concrete structures have received attention m the 
Department. The Department of Electrical Engineer- 
ing has constructed a high-frequency Wheatstone 
bridge and also a high-frequency Schering bridge. 
Besides ite work on heat transmission, the Department 
of Mechanical Engineering has been responsible for 
work on heat dissipation from surfaces by natural 
convection in gases and liquids, including mercury, 
on heet transfer from gases flowing through packed 
solids, radiation from non-luminous gases, convection 
in pipes at low velocities, evaporation and convection, 
gumming tests an lubricating oils with the Helmore- 
Griffiths oil-testing machine, the mechanical pro- 
perties of metals near their melting-point and on 
internal combustion engines. 
Post-graduate Studies in the University of Bombay 
THE Deccan Oollege, which was abolished some 


years ago, 1s apparently to be revived by the Govern- 
ment of Bombay as an institution for post-graduate 
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work in arta. The scheme has given occasion to a 
candid friend of higher education in India in general 
and the University of Bombay in particular to direct 
attention in an article recently published im the 
Mahratia to some of its shortcomings, and to make 
suggestions for ensuring that they do not vitiate the 
work of the proposed Deccan College Institute. The 
existent provision for post-graduate instruction in 
the University is described as farcical and the stand- 
ards of undergraduate work in India generally, and 
particularly in Bombay, as so low that the attain- 
ments of a B.A. or B.Sc. are, more often than not, 
at or below the level of a good freshman in a British 
university. ‘Research’? or ‘‘direction of research” 
is too often a pretext for shirking genuine work, and 
much nonsense is talked about the evils of “‘over- 
lecturing” and “‘spoon-feeding”. What is wrong with 
higher studies is a deficiency of strenuous, orderly, 
conscientious, healthily motivated work under oom- 
petent direction and close supervision. It is suggested 
that the new Institute should make good the deficiency 
eo far as possible by putting graduates through a 
discipline which they ought to have already ex- 
perienced, including the regular and frequent sub- 
mission of written work and its patient examination 
by instructors intent on eliminating the indolent and 
incapable. The proposed flelds of study are 


- mathematica, philosophy, English, philology, Indian 


languages, history and economics. In view of the 
growth of unemployment among the educated classes 
and the evils attendant on the existence of an unem- 
ployed and unemployable university proletariat the 
comment suggests itself: higher education for— 
what ? 


The Geographical Laboratory 

A UsHFUL pamphlet by Prof. Griffith Taylor, 
entitled “The Geographical Laboratory” (University 
of Toronto Press, 1988), sketches with a varying 
amount of detail a three years course in geography 
for North American universities. Much of it, however, 
would be equally applicable to students in Europe, 
and there should be no difficulty in adapting the 
more special American section to other requirements. 
The courge is carefully graded, leading from map 
reading, simple surveying and standard projections 
to the treatment of statistics, the study of graphs 
and correlation coefficients and problems of naviga- 
tion. The matter for the allied lecture courses is also 
indicated. The courses express an ideal which in 
their comprehensivenees might be diffleult of fulfil- 
ment, but the pamphlet should certainly prove a 
useful guide to both teachers and students. 


Conference on Photography 

Taa Manchester and District Branch of the 
Pee Seta © er nae te Dold © Conteretice 

on “Photography” on July 8-4 in the Physics Depart- 
ment, the University, Manchester. The meetings will 
begin at 2.80 p.m. on the first day and will terminate 
at 4.0 p.m. on the second day; they are open with- 
out formality of any kind to non-members as well 
as to members of the Institute of Physics. The events 
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already arranged include lectures and discussions on 
theories of the photographic latent image, experi- 
mental work bearing on these theories, important 
properties of photographic materials, applications, of 
photography to scientific research, and colour photo- 
graphy. Lectures will be given by Prof. N. F. Mott, 
Dr. W. F. Berg, Dr. J. O. M. Brentano, Dr. D. A. 
Spencer, Dr. E. R. Davies and Dr. 8. O. Rawling. 
Full particulars will be announced at a later date. 


The Royal Institution 

THB anniversary meeting of the members of the 
Royal Institution was held on May 1, during which 
the annual report of the visitors was received and 
adopted. Matters mentioned in the report included 
the appointment of Prof. W. L. Bragg, Cavendish 
professor of experimental physica at Cambridge, to 
succeed the late Lord Rutherford as profeasor of 
natural philosophy in the Institution, and of Prof. 
E. N. da O. Andrade to succeed Bir Henry Miers as 
chairman of the Library Oammittee. A legacy of 
£1,000, free of duty, has been received from the late 
Mr. P. A. Molteno, and the first payment has been 
made by the Asiatic Petroleum Oo. Ltd. of an annual 
grant of £100 im aid of the researches at the Insti- 
tution. The following officers were elected at the 


meeting: President, Lord Eustace Percy ; Treasurer, 
Sir Robert Robertson; Secretary, Major Charles 
E. 8. Phillips. 


Recent Earthquakes 

Two earthquakes of considerable severity have 
been recorded by observatories in England recently. 
The first was recorded at Kew on April 21 at 4 h. 
$9 m. 56 s. (dilatation) and the second on April 28 
at 16 h. 82 m. 24 s. G.O.T. The former is thought 
provisionally to have had an epicentre in north- 
eastern Asia, and to have had a depth of focus of 
some 500 km.; ita occurrence is confirmed by a 
meesage from Dr. O. Somville of the Royal Ob- 
servatory at Uccle, Belgium. 


Comet Jurlof-Achmarof-Hassel (1939 d) 

Mucus interest was shown in this comet, which was 
easily visible in field glasses, and it has been under 
observation since April 15, when it was discovered, 
until the present time. It had a tail about 4° in 
length, but on April 22 this suddenly disappeared. 
Observers are certain that the teil was not dimimish- 
ing in brightness an hour before ite disappearance, 
and it is remarkable that it should have vanished so 
suddenly. It is receding from both earth and sun 
and so is diminishing in brightness; but it may be 
possible to find it with a small telescope until the 
middle of May. An ephemeris for a few dates is 
given below : 


R.A. N. Dee, 

May 7 546 -2m 32° ol’ 
9 5 8 30 38 

u 6 02-1 29 31 

18 6 08-3 28 08 


Its distances from the earth and sun on May 9 are 
116 and 78 million miles respectively. 
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Announcements 


Pror. Kars Da Wiwpaaann, professor of botan 
and agriculture in relation to the Belgian Congo i 
the Colonial University of Belgium, Anvers, has bee 
elected correspondant for the Section of Botany of th 
Paris Academy of Sciences, in succession to the lat 
Prof. V. Grégoire. 


Tse following officers of the North East Coas 
Institution of Engineers and Shipbuilders haw 
recently been elected: President, Major T. Russel 
Oairns ; Vice-Presidents, Mr. Robert Haswell, Oomdr 
E. R. Micklem, Mr. H. B. Robin Rowell; Honorar 
Treasurer, Mr. W. H. Pilmour; Seorstary, Mr. T. & 
NicoL 


Tam Challenger Society for the Promotion of th 
Study of Oceanography will be making furthe 
grants in aid of research durmg the current year 
The general committee is prepared to conside 
applications for small grants in aid of research ix 
marine biology, the work preferably to be carrie 
out at one of the recognized laboratories. Applica 
tions, accompanied by details of the proposed re 
search, should reach the Honorary Secretary, Mr 
J. R. Norman, British Museum (Natural History} 
8.W.7, before May 22. 


In compliance with the requirements of a gif 
under the will of the late Francia Amory, of Beverly 
Massachusetts, the American Academy of Arta an 
Sciences announces the offer of a septennial prize 
to be known as the Francis Amory Septennial Prize 
for outstanding work with reference to the alleviation 
or cure of diseases affecting the human genital organs 
If there is work of a quality to warrant it, the firs 
award will be made in 1940. The total amount o 
the award will exceed ten thousand dollars, and ma: 
be given in one or more awards. Further informatio 
can be obtained from the Amory Fund Committee 
c/o the American Academy of Arts dnd Sciences 
28 Newbury Street, Boston, Mass. 


Oatatocus 51, published by E. P. -Goldschmid 
and Oo. of 45 Old Bond Street, London, W.1, include 
a number of works illustrating the history of scienc 
and a few rare and important old medical books 
The scientific works consist of first editions of book 
by Brahe, Copernicus, Galileo, Hutton, Huygher: 
Kepler, Malpighi, Mendel, Newton and Pastew 
while the medical works are represented by fire 
editions of Auenbrugger, Olaude Bernard, Liste 
Purkinje, Semmelweis and Steno. John Raphae 
Smith’s oil portrait of Edward Jenner (1800) is als 
included, and modern but rare works such as th 
first edition of Freud’s “Traumdeutung” (1900) 
Einstein’s inaugural thesis (1905), Sir Oharle 


` Sherrington’s “Integrative Action of the Nervou 


System” (1806), and Johannes Schmidt's ‘“Oon 
tributions to the Life-History of the Bel 
(1906). The catelogue is well illustrated an 
annotated. 
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Letters to the Editor 


The Editor does not hold himself responsible for opinions expressed by his correspondents. 


He cannot undertake to return, or to correspond with ths 


soriters of, rejected mamusoripts 


intended for this or any other part of Narunn. No notice is taken of anonymous commvwmications. 
Norse ON POLIS IN SOME OF THIS WHSK’S LETTERS APPEAR ON P. 766. 


OOBRESPONDENTS ABH INVITED TO ATTACH SIWILAR SUMMARIES TO THHIR COMMUNIOATIONS. 


Emission of y-Rays from Fluorine Under Proton 
- Bombardment - 


t 

Tua work of many experimenters! has proved that 
the excitation curve of the y-ray emiasion from 
WMuorine under proton bombardment exhibita a series 
of sharp resonances. Such resonant effects in the 
smission of y-radiation are usually ascribed to the 
process of proton capture, and on this basis the 
y-radiation from fluorme would be ascribed to the 
reaction : 


uF + 1H — (**Ne*) + "Ne + hy . (1) 


Measurements of the energy spectrum of the 
scadiation reveal the presence of a single line? of 
Juantum 6:0 x 10! ev.*, whereas the total 

av. le according to reaction (l) is 
18:1 x 10° ev. for the lowest resonance at 330 kv. 
This di could be if the de- 
excitation of the excited *Ne* nuclei occurred by 
successive emission of two quanta of about 6 x 10* ev. 
energy, the full transition being forbidden, and we 
have therefore sought for evidence of the simul- 
taneous emission of y-fay quanta. Using a pair 
of y-ray counters exposed to the radiation, the 
cate of occurrence of coincident impulses was found 
to be 0-2/min., whereas the minimum rate to be 
expected on the above view was 35/min. It seems 
therefore improbeble that equation (1) provides the 
correct explanation of the y-ray emission, even if the 
de-excitation occurred in successive stages. 

Burcham and Smith‘ have shown that in the 
bombardment of ftuorine with protons an emission 
of a-particles of range 0-8 am. takes place and that, 
for bombarding energies in the region of the first 
resonance of the y-ray excitation curve, the «-particle 
emission exhibits similar resonant excitation. 

A ible explanation of all of the foregoing facts 


may be obtained by assuming that the emission of a 
quantum of 6:0 x 10* ev. from the inter- 
mediate *Ne* us results in the formation of a 


lees excited "Ne** nucleus which afterwards dis- 
integrates into 1O and ‘He nuclei. The resonant 
features of the y-ray emission might then have their 
normal explanation, whilst the observed resonant 
affect in the a-ray emission would be explained by 
the assumption that the **Ne** nuclei which are 
anstable with respect to the emission of a-particles 
are inet e as a result of the y-ray emission. 
On this view, however, as also for the proceas (1), 
it is to be expected that the quantum energy of the 
emitted -radiation would increase by finite steps as 
the i of the protons is increased 
gi enh, valued thah thé yey ORION sodnes fori 
the higher levels of excitation of the intermediate 
nucleus. By placing aluminium screens between 
a pair of Geiger-Miller counters, we have deter- 
mined the maximum range of the secondary elec- 


trons projected by the y-radiation. The measured 
end-point values at ing voltages of 330 kv., 
670 kv. and 860 kv. indicated value for the 
quantum energy of the y-radiation identical within 
the i tal error of + 50 kv. Further evidence 
that the quantum energy remains unchanged at 
these resonances has been obtained by the use 
of a recently constructed magnetic y-ray spectro- 
meter. By this method the relative values of the 
quantum were the same within the experi- 
mental error of 100 kv. The absolute value obtained 
for the quantum energy was 6:5 x 10° ev. In view 
of these facts, we that the y-ray emission is 
the result of the formation of excited 1*O* nuolei 
according to the process : 


WF 43H +(*Ne*)+"0* + ‘He+"O4‘He+hy, | (2) 


the same excited state of 1*O (at 6-5 x 10° ev.) being 
produced for each resonance of the y-ray excitation 
curve. 

The total energy which is available, according to 
equation (2), as kinetic energy of the *O and ‘He 
nuclei is 8-5 x 10* ev. when the 1*O nucleus is formed 
in ita ground state and resonant excitation of the 
a-particles of maximum energy is not therefore to be 
expected. When, however, the !*O nucleus is left with 
an of excitation of 6-5 x 10* ev., the kinetio 
energy of the resulting particles is only 2-0 x 10* ev. 
and this value is sufficiently low to suggest that 
broadening of the resonant level due to this «-partiale 
emision would not destroy the resonant features. 

The resonant nature of y-ray emission is usually 
explained by assuming that the protan is captured 
into a state from which de-excitation by the emission 
of an a-particle with the full energy of excitation is 
for some reason forbidden, the intermediate nucleus 
remaining excited until de-excitation by the emission 
of y-radiation can occur. The above resulta show that 
these resonant states of *Ne*, from which the emission 
of an a-particle with the full energy is forbidden, decay 
by the emission of an a-particle of lower energy, 
rather than by the emission of y-radiation, the 
residual oxygen nucleus being left in an excited state. 
It is probable, therefore, that the time required for 
this emission of a low-energy particle is considerably 
shorter than the time required for the emission of 
y-radiation, but not so short that the resonant features 
could not occur. The delay needed for this latter 
condition may orudely be pictured as the time of 
leakage of the g- iale through the potential barrier 
of the excited * nucleus. It has been shown that 
the height at which the penetration occurs is, for 
the resonance at a bombarding energy of 380 kv., 
about 2-0 x 10° ev. above the virtual ground state 
of the excited 1*O* nucleus, and one might therefore 
reasonably expect a further energy range of about 
2 »10* ev. in which the breadths of the resonant 


quently been observed, such 
with one exception, not been found for bombardment 
with protons or deuterons. 


P. I. Daa, 
8. O. Cunnam. 
Cavendish Laboratory, J. E. STROTHEBS. 
Cambridge. 
April 23. 
Hasrtad and Ture, Piye ie Gast Be Herb and 


Production of Neutrons by the Fission of Uranium 


As e result of the discovery of the fission of the 
uranium nucleus after absorption of a neutron, we 
have made experiments to see if other neutrons are 
emitted in the process, and to measure their number. 
The results are comparable with those recently 
published by Joliot! and others. 

Our consists of four concentric copper 
spheres (a), (b), (b’), (0) of radii 7-5, 10-5, 11-5, 12:5 
cm., at the centre of which a source of radon plus 
beryllium of the order of 200 mo. was placed. The 
space between (b) and (b’) was an air gap left for 
structural reasons. In the first set of experiments, 
the inner (a) was filled with wax and 
the space between (b’) and (c) with boron carbide. 
The apparatus was placed in a tank filled with water, 
and the activity detected by a dysprosium detector 
about 15 om. from the surface of the outer sphere. 
Measurements were taken with the space between 
(a) and (b) empty, giving a count v, and full of 
uranium oxide (U,0,), giving a count u. In the 
second set of experiments the peraffin wax was 
removed, and the source surrounded with cadmium 
so that only fast neutrons were used. Again, experi- 
ments were made with, 1th, and without, vı, the 
uranium oxide. Finally, experiments were made 
with the tank empty and the paraffin wax in place, 
but no boron carbide, to determine the absorption of 
the layer of uranium oxide for slow neutrons. 

We considered that the production of neutrons 

ight be due either to the slow or fast neutrons, or 
to , and our experiments enable us to asparate 
the two effects. 

We found the following counts: w = 0-81 + 
0-015; v = 0-75 + 0-02; u, = 1:24 + 0:03; n = 
1-11 + 0:025 ; while the abeorption for slow neutrons 
corresponds to a cross-section of 5-9 x 10-**, as- 
suming a cross-section? of scattering of the order of 
40 x 10-*4 for these neutrons. 

Let v be the number of fast neutrons produced by 
the fission of one uranium nucleus when caused by a 
slow neutron, and cp the cross-section for this process, 
and y!, oip be the corresponding quantities for fission 
caused by fast neutrons ; let og be the effective cross- 
section for all capture processes, i ing fission and 
resonance, for alow neutrons (for our purposes the 
resonance neutrons count as slow, but owing to their 
small ‘numerosity’ the effective cross-section for the 
Tegonance process will be considerably lees than? the 
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cross-section af resonance (25 volts) ). Let ag’ be tl 
corresponding quantity for fast neutrons. We fin 
the following resulta: voy’ — og’ = (4:0 £1) 10° 
om." ; yop = (2:1 + 1:6) 10-** + 0-7800; og (5°9 - 
1) 10-™. In calculating voc, we have assumed th» 
the number of fast and slow neutrons which reac 
the surface of our paraffin sphere are respectivel 
50 per cent and 20 per cent of the number emitte 
by the source?. 

It will be seon that there is a neb increase in th 
number of fast neutrons considered separately. A 
regards the slow neutrons the result ia leas certain 
there is apparently a decrease for these neutrons con 
sidered unleas og’ is taken as at leas 
3 x 10-4. We iove, however, that our metho 
tends to give too large a value for og to soattiex 
ing. Ib is in fact larger than that used Joliot b 
his recent , (8:7 — 1:2) +16 = 4:7. If w 
assume Joliot’s result is due to fisslon by alos 
neutrons, the value of ay’ becomes at least 4 x 10-8 

We hope shortly to make similar measurement 
with thorium. 


J. L. Mronrars. 
G. Parry. 
Imperial Oollege of Science G. P. THOMSON. 
and Technology, 
London, 8.W.7 
April 28 
1y. Halban, Jotiot and Kowarski, 18, 4 080 (1989, 
Tay i Bonba 1: Bah ote Ci *s Y Dols Haines 
* Dunning, Fink and Mitchell, Phye, Rev., #8, 265 (1085) 


Absorption Method for Determining the Range of 
Recoil Atoms 


Tus determination of the recoil ranges of atom 
been restricted almost entirely to on accoun 
of the extremely short range of atoms in solids 
in silver, for example, the range of a-particle recoi 
aloma dh Gf the ade or a fow Daed ARRO 
whilst that of B-particle recoil atoms is many thousand 
fold leas. It is clear, therefore, that absorption measure 
ments and subsequent range determination in solid: 
are possible only if the thickness of the absorbin; 
layer oan be varied by amounts corresponding to t 
small number of molecular layers. It occurred to w 
that the built-up molecular filma prepared by th 
method of Blodgett and Langmuir might serve a 
adjustable absorption screens of this kind; we haw 
now demonstrated the feasibility of this idea and havı 
obtained i quantitative results. 

In the instance, we have confined our attentiol 
to a-partiole disintegrations which immediately pre 
cede a f-particle disintegration, and have devie 
two methods, (1) suitable for thorium A, radium / 
and actinium A, and (2) convenient for thorium C 
radium C’ and actinium O. 

In method (1), a built-up film is prepared, contain 
ing a known number n of molecular layers of bariun 
stearate deposited on stainless steel, and therefor 
having a known thickness. The film is exposed for | 
short time to a source of radio-thorium, when thoriun 
A (half-life 0-14 sec.) is deposited on the outermos 
layer of the film and decays immediately into thoriun 
B. Bome of the recoil atoms are ejected downward 
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ito the metal, the proportion actually reaching the 
zstal being a function of n. This p ion is 
termined by comparing the -ray activity of the 
wecimen (measured with a Geiger counter) after 
imsolving off all the films in a suitable solvent, 
ith the corresponding activity before dissolution. 
ın absorption curve can then be obtained by 


arying n. 

Method (2), which has bean applied to thorium C, 
<roceeds by trapping the atoms which recoil owt- 
‘ards : a deposit of thorium A obtained as in method 
1) is ‘blanketted’ by covering with a number n’ of 
«arium stearate layers. Thorium B, formed by the 
woay of the thorium A, disintegrates into thorium O 
toms, 85 per cent of which emit «-particles with 
Me simultaneous production of recoil atams of 
Mhorium ©”. In the absence of blanket layers, a large 
waction—nearly one half—of these recoil atoms are 
jected out into the air and are lost. The blankets 
2 ent upon n’, of these atoms 
ecoilng outwards, thus raising the B-ray activity 
f the specimen ‘ene to thorium 0”) above ita ‘no- 
Janket’ value. As the number of blanketting layers 
3 progressively increased, the proportion of trapped 
ecoil atoms, and consequently the f-ray activity, 
moresses until it attains a saturation value co: 
ag to tho capture of al the recoil atoms within the 
Ums. The value of n’ at which this saturation value 
s just reached gives the desired recoil range. 


ayers of barium stearate—approximately 1500 A. 
“rt 2 x 10* gm./om.*—and that the range of recoil 
«tome from thorium C is somewhat leas than 
The values are 10-20 per cent lower than would be 
sxpected from previously measured ranges in 

ulver, which give for thorium A 2:2 x 1 
25 x 10° gm./cm.? peporny ey but it must be 
yorne in mind that the t-up films are oriented 
vbereas the substances previously employed were 
sotropic. 

We are now engaged on accurate determinations 
tor the elements mentioned above, and in addition 
are adapting the technique to «-particle disintegra- 
‘ions in which the product recoil atom also emits an 

<-particle. The method should yield information 
xoncerning the of heavy charged ri 
brough solids and should serve to eluci 
phenomenon of aggregate recoil. 

E. E. Wmpowson. 
8. J. GREGG. 
University College, 
Hul. 
April 11. 


J. Amer, Chem. Sec., 87, 1007 (19 35); Phys. Res., El, 064 (1937). 


Mass and Mean Life-Time of the Meson 


AOCORDING to the new field theory of nuclear . 


forces and f-decay, the mesotron with the charge —e 
‘or + ¢) can transform into & negative (or a positive) 
alectron and an antineutrino (or a neutrino) even in 
vacuum, the mean life-time of the former due to this 
process being proportional to the energy?. In previous 
pe the proper life-time To, that is, the mean 

time at rest, of the mesotron was calculated by 
assuming the interaction of it with the light particle, 
which was equivalent to that in Fermi’s theory of 
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B-decay. The result was 

I g? myc" L; 

ao rata) a) 
where g’ is a amall constant with the dimension of 


the charge, my the mass of the mesotron and 
Ap u, are dimensi constants of the order of 1. 


_ Thus we obtained a value 


(2) 


by taking my = 200 m, g = 4 x 107724, =p, =l 
Similar calculations were made for the case equivalent 
to the Konopinski-Uhlenbeck theory of f-decay, but 
the value of To thus obtained was smaller by a factor 
of the order (mimg)! than (1). 

On the other hand, the proper life-time has been 
determined by several authors‘ from experiments on 
cosmic rays following the suggestion of Euler and 
Heisenberg’. Their results all point to a value 


To = 2~4 x 10* sc., 


To = 1:3 x 10-7 sc., 


(3) 


which is in qualitative agreement with the theoretical 
value (2) corresponding to the Fermi interaction, but 
is in contradiction with that corresponding to the 
Konopinski-Uhlenbeck interaction. On account of 
the importance of the problem, it is worth while 
considering the former case more closely. 

According to Kemmer*, we assume that the inter- 
action between two heavy particles at a distance r 
in the S state is given approximately by 


> > => > igor 
Via = oO) oD f + aA of) am) JEE, (4) 
where x = myc/A and g aa the constant with the 


dimension of the charge ; où, xt are spin vector and 


isotopic spin vector of the ith particle respectively. 
The numerical values of the constant 


a = gM [A = (g'o) Mmo), (5) 


which changes slowly with my, can be determined for 
several values of my by using the resulta of numerical 
solution of the deuteron wave equation with the 
potential of the form (4)', where M is the masa of 
the heavy 
Next, the constant g’ is determined by comparing 
the mean life-time of the §-radioactive nucleus 
obtained in the previous paper’ with the correspond- 
ing formula in Fermi’s theory. The result is: 
g’ x GM sa 
to” 56 a m\m 
for case (i) à, = 0, p = l; 


and 


=a = Oo — 


for case (ii) 4; = l, pı = 0; 
A 
where Q? = 0:9 x 10% oon = 1-2 x 10” 
according to Bethe and Critchfleld’. 
Hence, for case (i), (1) reduces to 
1 ™ a (mr) 


— e= (8) 
a (m 


To 15 
and for case (ii) to 
1 


x 
os ee se 
To 3 


4 mot 
wooo 78) 
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These expressions show that the proper life-time 
of the mesotron increases rapidly with decreasing 
mass my, the numerical values for several cases 
being summarized in the accompanying table. 





my | 100m | 125m | 160m 200 m 





10* | 0-410 | 12x10 | 05x10" seo. 





Ouse (n) | 0 2x10* | 0 8x10% | 0-2x107 | 0 1x107 seo. 





Thus the theoretical life-time is always a little 
too short to account for the coamic ray phenomena. 
However, the discrepancy between theory and 
experiment diminishes if we take a value of my 
nearer 100m than 200m, and u, large compared 
with à, 1%. 

HDK YUKAWA. 
SHoront NAKATA. 
Department of Physics, 
Osaka pag ra University, 


MgA 
1 Bhabha, NATURE, 141, 117 (1938). 
* Yukawa, Sakata and Taketan!, Proc. Phye,-Math. Sec, Ji ”, 
310 Yuka: Kobe 
ze 988), Akiwa, Bee Dbayanand Takrtan, 003. 
"IV, $6. 
4 Blackett, P 978 Naronu, 148, 902 
Seite Wale eh cee Eee 
O. 
(10%). dus cher Sod WEEE Pha. 0 iT Tibe | 
3 Duler, Naturwiss., 


382 (1088); Z. P. S Bee Eulec 
and seul. Yenn 17 1 (1938). Bee also 
Ferretti, Nuevo bcos 15, 421 (1 


* Kemmer, Proc. Camb. DHE oat eee Coes: See further, IV, § 2. 
1 Bachs and Mayer, Phys. Rev, 58, 001 (1938).  Wileon, 
, „Proc. Camb ML Boe MM T Cobb i 

IV, $5. 
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* Bethe and Critohfteld, Phys. Rev., U4, 248 (1088 


Diffraction of a Current of Chemical Molecules 


A oURRENT of of mass m and velocity v, 
that is, de Broglie wave-length, 


h 
à a —, 
mv 
will be scattered at incidence on a diffraction grating ; 
tetho gan OE a line Grating endl ot à normal idene., 
the scsttering will take place in such directions 3, 
that 

h 


sin da = e awa’ 


a being the grating constant. 

Two currents of particles having masses m and m’, 

respectively, and the same velocity v, will be scattered 
in directions 

in 3 h h 

Sm On = mwa OF m’va * 


(1) 


Let us assume that the particles m and m’ are 
combined in pairs. When the bond is a strong one, 
the scattering of the pairs will probebly take place 
in accordance with the limit value formula 

: l , 3 
sin be = U” Ot mja 2 

We do not know in what manner the passage from 

case (1) to case (2) is effected. Now if we consider 


sin Yw = p 
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that work can be produced at the diffraction process, 
and that with very weak bonds we have to do stil 
with case (1) for reasons of continuity, we oan pre- 
sume that these weak bonds will be broken by the 
grating. . 

From this it seems evident that weak chamical 
bonds ought to be capable of being broken up by 
the process of diffraction. 

Wrirror Kewory. 
ul. Gdańska 154m.7, ‘ ` 
Lódt. 

Maroh 20. 


Presence of Less Common Elements in Rocks 


Onx of the latest patterns of the Hilger spectro 
meter has just been installed in the Chemistry 
Department of this College, and a systematic search 
for certain of the leas common elements, more 
particularly the rare earths, in various rocks has beer 
initiated. Incidentally, the spectral lines of nicke 
have been detected from dark green inclusions in 
various calcites, notably those from Oannington Park 
near Bri , and from Weston-super-Mare. The 
presence of the.element was confirmed by the glyoxime 
test. 

The Cannmgton Park calcite, given us by Mr. H. E 
Balch, curator of the Wells Museum, proved par- 
ticularly interesting. The nickel appeared to be 
ossibly as xaratite, along with 

hite and arurite. The char- 


detected and the existence of both elements confirmed 
chemically. Several other elements appear to be 
Dotai, and these we are endeavouring to confirm 
chemically. . 

‘The nickel in the aha calcite was associated 


Krisuvik, Iceland, with carbon PRE Ite 
presence was confirmed by reduction and recognition 
of its characteristic appearance under the microscope. 
The problem of the distribution of the leas common 

elements in our rocks and soils is ane of great interest ; 
when further data have been accumulated, it may 
well become one of extreme importance. 

J. Newron Faomp. 

Jons P. ALLORIN. 


‘Intraglobular’ Reaction in Protein Solutions 
In a letter! dealing with my hypothesis of ‘intra- 
globular’ reactions, Gralén and Svedberg state that 
the sedimentation constant of the product of the 
reaction of ogg albumin with glycine ethyl ester 
y 


diffusion constant decreased to an extent correspond- 
ing to a 65 per cent increase of the volume of albumin 
globules.. They believe that these resulta contradict 
the hypothesis of the existence of ‘intraglobular’ 
reactions. 

Careful examination of Gralén and Svedberg’s ex- 
perimental resulta appears to me, however, to lend 
the best support to my hypothesis as well as to 

Wrinch’s theory, ee eee ey 
calculations have not been completed 
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Without denying the fact that a portion of glycine 
yl ester must be bound to the surface of the 
yvomin molecule (to test this point the adsorption 
denaturated albumin at 0° O. was measured), it 
apenas ats establish that this reaction can take 
ice only between glycine eater and free NH,-groups 
the basio amino-acids, constituting the albumin, 
wth the formation of a new peptide bond. If this 
we otherwise, the cyclization reaction of glycine 
ter would lead to the formation of peptides along 
+h 2-5-dioxopiperazine, which is not observed in 
ality. Saline bonds between an NH,-group of 
«cine ester and free COOH groups of the albumin 
ə excluded by the fact that they are very weak and 
ə hydrolysed in the of dialysis; such & 
drolyais has also not observed. 
According to data published by Bergmann and 
emann’, the number of basic amino-acids (arginine, 
ine and histidine) in a molecule of egg albumin 
acounts to 28, while the number of amino- and 
«ino-groups in the side chains of these amino-acids 

to 52. Hence it follows that out of the total 

of glycine ester molecules which are bound 
th one molecule of egg albumin, only 52 are bound 
: the surface. This is, however, sufficient to create 
‘er the surface of the albumin globule a spherical 
ell with thickness equal to the length of one 
Yoine molecule, that is, c. 4:5 A., provided the 
ycine molecules are distributed symmetrically over 
«o whole surface and are hydrated in the ordinary 
«y. This oo to a 60 per cent increase of 
me volume of the globule, in excellent agreement 
ith Gralén and Svedberg’s measurements of the 
ffusion constant. 
The invariability of the sedimentation constant is 
«80 very easily. If instead of determining 
1e volume of the globule from the total volume of 
ae albumin (as I did roughly initially), this volume 
reduced, following Wrinch’, by 40 per oent, assuming 
ne thickness of the globules to be equal to 3 A., 
aen the number of dioxopi ine molecules that 
in be accommodated inside the globule will amount 
) 150 imstead of 250. We have found that each 
bumin molecule is bound with 200 dioxopiperazine 
1olecules. Since, however, 52 of them are bound to 
ue surface of the globule, we find a agreement 
1 this case also. to the fact t the density 
£ dioxopiperaxine differs very little from that of 
vater supplanted by it, the sedimentation constant 
‘ll remain the same, as has actually been observed 
y Gralén and Svedberg. 

D. L. TALMUD: 
Institute of Physical and 
Chemical Researches, 


Leningrad. 
March 12. 


NarcRe [143, 519 (1930)] 
Setence, 86, 187 (1937). 
Phil. Meg. (T), %, T09 (1938). 


The Cyclol Theory and the Structure of Insulin 
Ir has been proposed that the insulin molecule has 
he O, cage structure. This structure fits the chemical 
ind physico-chemical facta and those relating to cell 
oolecular weight, space group and cell dimensionet. 
‘he view that this structure is inconsistent with 
ertain experimental vector diagrams constructed 
fterwards has been adyanced. Thus Crowfoot, for 
sasons nowhere stated, writes: “from the cyolol 
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structure one would expect many more in the 
Patterson synthesis than do ac y occur’’’. 


Alternatively, Bernal states that “‘the distribution of 
atoms in the cyolol skeleton is far too continuous to 
give rise to any definite peeks and no distribution of 
side chains can do other than increase the blurring 
of the picture’. I can find no basis for either of 
these statements. The question of the vector map 
of the (O-O-N) units of the O, skeleton (the main 
features of which are readily appreciated by looking 
at very simple of certain idealized struc- 
tures already published‘) has been specifically 
raised by Bernal". This map has now been 
constructed by Riley and Fankuchen*, who use 
it to disprove two propositions, neither of which 
to -my knowledge . has been asserted, 

(1) the insulin molecule consists of these 288 (C-C N) 
units, and (2) these units and six points at the 
corners of a O, skeleton have the same vector map. 
This map cannot be regarded as a contribution to 
the study of insulin, since chemical requirements 
alone dispose of any idea that the insulin molecule 
has the composition (C-O-N)ass. However, the 
authors claim that it disproves also the hypothesis 
that insulin is a O, structure consisting of 288 
((C(OH)CHR)-N) units. To reach this result, they 
contend, folowing Bernal’, that a decision regarding 
all O, structures (which exceed 10** in number) can 
be reached on the basis of a vector projection of their 
(O-C-N)yunits (which in the case of insulin represent 
28 per cent by weight of the crystal) no matter what 
these 288 R groupe may be, no matter how they may 
be arranged, no matter what may be the composition 
or arrangement of atoms in intermolecular spaces. 
This contention, in view of the fact that vector maps 
are not additive, can scarcely be correct. The issue 
raised, namely, my claim i the relation 
between the O, structure and the particular vector 
projection of insulin which they discuss, remains 
unchanged. This claim runs “the 18 peaks per 
molecule are given in the correct positions, on the 
assumption that there are concentrations of atoms 
at the six slita”, 

Apart from statements uniqueness, 
dealt with m another place’, the remaining criticiams 
of interpretations of the expermmental vector dia- 
grams in terms of O, structures’* depend upon 
assuming definite intensities for groups of unknown 
chemical composition. Such intensities are necessarily 
arbitrary (cf. those given merely for purposes of 
illustration, but not made use of, in one of these 
investigations’). Crude mape based upon arbitrary 
intensities do not permit the assertion that the cyclol 
model leads to results incompatible with the X-ray 
evidence. On the contrary, O, not only fits all the 
deductions from this evidence the reliability of which 
has not been questioned’, but also it has provided 
the first hint as to a possible interpretation of the 
vector diagrams, previously left uninterpreted*, a 
hint which Bernal appears to have made use of in 
the 18-pomt model for insulin which he has since 
proposed}. (This model has already been adversely 
criticized’.*,) For with the O, structure in mind, it 
was seen’.,4 that certain outstanding features of the 

can be interpreted in terms of the system 
of electron density deviations, 3s + 8s’ — o, namely, 
six regions of high electron density at the corners of 
an octahedron of side 29-80 A. and a low density region 
at ita centre. Now it so happens that O, is a fabric 
cage with six special regions or slits which lie 
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approximately at the cornersof an octahedron, and that 
this octahedron is of side 84/6a = 20-4 A. Thus “on 
the assumption that there are concentrations of atoms 
at the six slita’’’, presumably belonging to special R 
groups or water of orystallixation, the O, structure, 
which necessarily has a low density region in its 
interior, gives a le and unforced interpretation 
of certain features of the vector diagrams. 

The investigations under discuasion—and equally 
criticisms of them—have proceeded on the assump- 
‘tion that the experimental vector di give a 
true representation of the situation in the insulin 
crystal. But it must be remembered that, quite 
apart from any lack of accuracy in the observations, 
the fact that the number of observations is incomplete 
means that the actual vector map prepared from 
them is necessarily a very distorted version of the 
true one. Further, in this particular case, the supply 
of data (59 relative measurements of amplitude) is 
certainly very meagre: Indeed the opinion has been 
expressed that “they are so inadequate that it is 
hardly worth while trying to make any kind of 
detailed analysis from the intensity date at preaent’’!4, 
In these circumstances, it is necessary to await more 
extensive data. Meanwhile, it may perhaps be wiser 
to limit deductions from the present X-ray data to 
the space group, the cell molecular weight and the 
dimensions of the unit cell. With these data, as with 
the general chemical and physico-chemical data, the 
O, structure (as was shown at the outset!) is in good 
okie Dorothy Warvox 

New York. ` 
1 W; . 
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History of the “Widmanstitten" Structure 

My attention was recently directed by Dr. R. T. 
Gunther to a paper by G. Thomson (= W. Thomson, 
F.R.8.}', which appears to have been generally over- 
looked, describing the Krasnojarsk meteorite, a 
pallasite containing abundant nickel-iron with about 
10 per oent of nickel, 

THe particular interest of this paper, which is 
dated February 6, 1804, and published in the Ans 
Acoad, Soi. Siena, 9, 87 (1808), lies in the fact that 
Thomson studied the: action of dilute nitric acid on 
the nickel-iron ; the resulting etch figures are fully 
described and figured, and it is clear that Thomson 
anticipated the work of von Widmanstetter (or 
Widmanst&tten), which was carried out in 1808 and 
published in 1813. 7 


Department of atal iey 
Britiah Museum (Natural )» 
London, 8.W.7. 

March 29. 


1 [See also NATURE of April 2%, p. 667}. 
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Active Form of Vitamin B, in Tissues 

THOUGH there has been a strong indication sin: 
the work of Lohmann and Schuster that the activ 
form of vitamin B, in pigeon brain tissue is pho 
phorylated, the failure to obtain much activity wit 
cocarboxylase in the catatorulin test with ‘brei’ « 
slices has made it impossible to make a firm decision’, 
We are now able to report that with the use of tw 
types of finely ground ‘avitaminous’ brain prepare 
tions (in presence of fumarate) we can get eithe 
(1) a preparation which shows good catatorulin effect 
with small amounts of cocarboxylase (0-26 y max. 
and practically no effect with vitamin B,, or (2) on 
which still retains some catatorulin affect with larg 
amounts of vitamin B, (10 y) as well as good effect 
with small amounts of cocarboxylase. Both prepare 
tions are rather unstable ; the medium used is as i 
previous experiments. 

As there can be little doubt that these groun 
preparations permit of better access to active centre: 
and as synthesis of cocarboxylase can be found whe 
vitamin B, is added to preparation (2), we conside 


“it to be now proved that the active form of vitamin B 


in brain is phosphorylated; the failure in th 
ordinary catatorulm test (as was previously sug 
gested)? is due to impermesability of the brei t 
cocarboxylase, the affect of vitamin B, being producer 
af ar Dhoephery lesion: 
details will be presented elsewhere. 
I. Banca. 
8. OcHoa. 
R. A. Permes. 
Department of Biochemistry, 
Oxford. 
April 1. 
! Lohmann and Sohuster, Biochem. S., B04, 188 (1987). 
* Potas, Brockem. J., 3L, 2240 (1937). 2 
* Ochos and Peters, Biochem. J., 1501 (1988), 


Growth Activation of Cell Colonies in vitro by 
Extracts of Adult Tissues 

Aw extensive growth of cell colonies òn viro i 
only obtained if tissue extracts are added to thi 
culture medium. It has been generally acoepta 
(Levi', Verne’, Willmer’) that extracts of growin 
tissues (embryonic and neoplastic tissues) and extract 
of organs with active cell formation (for example 
bone-marrow) chiefly possess these growth-activating 
properties. Extract of embryonic tissue is considerec 
to be the best growth activator (Willmer’). 

Experimenta were undertaken to determine whetha 
the of ocell-growth activation is especially 
characteristic of proliferating tissue as opposed t 
mitotically inactive, stable tissue. 

We investigated the growth-promoting effect o 
aqueous extracts from various tissues of adul 
chickens and compared the action of these extracti 
to each other as well as to extracta of seven-day-olc 
chick embryos. 

The stimulating effecta of tissue extracta wen 
quantitatively tested on fibroblast colonies in Carre 
flasks, prepared according to the standard technique 
The growth of cell colonies was observed and measurec 
over & period of seven days. During this time thi 
added tissue extracts were not renewed. 

Our experiments proved that extracts of tissues o 
adult animals including mito inactive tissues 
markedly increase the rate of growth of cell cultures 


No. 3687, May 6, 1939 - 


xtracte from heart, smooth muscle, striated muscle, 

‘ain, lung, liver, kidney, testes, ovary, oviduct, and 
aan cessed bacon nse Extracts of spleen 
id bone-marrow are effective, but not more so than 
tracts of other tissues. Liver, and to a less extefht 
dney, differ somewhat in their growth-promoting 
stion from other organs. Extracts from these two 
gans show a marked initial stimulation followed 
ter three days by a slowing down of the rate of 
‘owth and degeneration of the cells resulting in a 
mplete stoppage of growth by the fourth to sixth 


ay. 

The growth-promoting action of all extracts used 
rith the exception of liver and kidney extracts) 
aries somewhat within relatively small limite and is 
ctremely pronounced. A comparison of the cell 
‘owth activating affects of adult tissue extracts with 
tose of embryonic extract of the sams concentration 
.ows that under our experimental conditions the 
‘owth-promoting properties of extracts of adult 
sues are definitely than those of embryonic 
ssues. Extracta of brain and heart, for example, 
.crease the growth rates of fibroblasts two to three 
mes as much as embryonic extract. 

It can be concluded that the ability to stimulate 
cowth of cell colonies in vitro is not a specific pro- 
arty of extracts of proliferating tissues, but that 
cowth-stimulating substances are found in abundance 
a most animal tissues and organs. 

We wish to mention here that our work confirms 
1e earlier, much overlooked ta of Oarrel‘ 
ad Walton’ who already in the years 1918 and 1914 
dicated that extracts of certain adult tissues stimu- 
ito cell growth somewhat. 

Details of our experiments are being pablehed 
lsewhere. 

R. 8. Hormax. 
E. TENHNBAUH. 
L. DOLJANBKI. 
Department of Experimental Pathology, 
(Cancer Laboratories), 
- Hebrew University, 


Erg. Anai., IL, 125 (1934). 

“La Vio onliniatre bors de l'organiame” (Doin and Ole., Paris, 1937). 
“Tss Oulture” (Methuen and Oo., London, 1935). 

J. Eup. Med., 17, 14 (1913), 

J. Eup. Mod., 90, S64 (1914). 


Pasteur Reaction in the Lactic Acid Bacteria 


Tros lactic acid bacteria show three well-defined 
ypæ of Pasteur reaction which can be correlated 
vith the respiratory mechanisms of the three mam 
jroups into which these bacteria (cocci and rod 
orms) can be classified. 











The experiments were made in the Barcroft-Warburg 


Organisms in Group I cannot use molecular oxygen 
© oxidize sugars, eto.1, although ‘protoplasmic 
‘eepiration’ (autoxidation) can be detected. There is 
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correspondingly no Pasteur effect. Lactic and pyruvic 
acid dehydrogenases are present in organisms of 
Group Il? and an appreciable Pasteur effect is 
noticeable. 

Group IN (heterofermentative) types are peculiar ` 
in that apparently 4 negative Pasteur effect is 
present. This group grows almost equally well 
anserobically and aerobically, so that its respiratory 
mechanism would not appear to be a very efficient 
means of obtaining energy for Considerable 

amounts of acetic acid are uced aerobically, but 
in addition more lactic acid (estimated chemically) 
is produced aerobically than anaerobically. This is 
believed to be a rare, if not a unique, phenomenon. 

These findings form the basis of a classification 
which will be published shortly. 

J. G. Davis. 

National Institute for 

Research in Dairying, 

University of Reading. 

April 4. 
1 Davis, Bioahem. Z., 987, 357 (1083). 
1 Davis, Biochem. T., 985, 90 (1033). 


Mauicetus: a Fossil Whale 
Ix 1937, I published in the Transactions of the 


` Royal Sooisty of New Zealand an account of a portion 


of a skull of an extinct whale found in the Upper 
Oligocene of New Zealand.. To this skull I gave the 
generic name of Lophocephalus. Soon after the 
appearance of the article, my attention was directed 
to the fact that this same title had been bestowed 
already on three animals of widely different groups, 
namely, on & gregarine, on & beetle and on a fish; 
hence it is neceasary to substitute another generic 
name for this whale. I propose to use the name 
Mowicstus. This name definitely associates the whale 
with New Zealand, for the Maoris have many legends 
about that mythical demi-god Maui 


W. B. Bawuax. 
University of Otago, 
Dunedin, N.I. 
March 18. 


Ancient Egyptian Astronomy 

Ix a recent communication to Natrunp!, Dr. H. 
Ohatley points out that in my former communication* 
I did not take account of a whole group of important 
papers .of well-known scholars, and he adds some 
remarks on stars and planets in ancient Egypt. I 
think Dr. rena A must have overlooked my first 
sentence, where I speak on “Egyptian caloulating 
astronomy’. We were, in fact, speaking on entirely 
different problems. 

Dr. even makes statements concerning 
the historical estimation of the Egyptian ‘‘theoretical”’ 
astronomy (sit venia verbo). I want to take up this 
problem, for it seems to me of importance to prevent 
misstatements taking up a firm position also in this fleld 
from the very beginning. Dr. Ohailey says: “It 
seams very doubtful if one can safely attribute much 
mathematical ability to the ancient Egyptians on the 
basis of the demotic texts to which Dr. Neugebauer 
refera. From the time of the foundation of the 
Museum at Alexandria, Greek methods appear to 
have been adopted.” I do not know who attributed 
to fhe ancient Egyptians in this connexion “much 
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mathematical ability’. In the letter of mine this 
statement is not made and in the paper quoted 
there on p. 116, note 1, concerning the Egyptian 
calculation of the new moons, I did say explicitly 
(p. 403): “Compared with the methods of the 
Babylonians and Greeks, this method here is very 
simple and shows no consideration of the anomalies 
of the motion of the moon and the sun, very care- 
fully studied both by the Babylonian and Greek 
astronomers’’. It seems to me, indeed, to be the 
most important result of the discovery of an 
Egyptian ‘‘theoretical’”’ astronomy, that it representa 
a state of development just as “primitive” as the 
Egyptian mathematics. Even the fact that those 
texta to which I was referring belong to the Roman 
period and for all that do not at all ahow the least 
influence of Greek methods, seems to me of the 
highest interest. This makes an exact parallel to an 
analogous position in mathematics, where the 
Egyptian mathematics, too, retains ita primitive 
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character, quite uninfluenced by the Babyloni: 
and by the Greeks. The striking recent inves 
gation of Cumont on Egyptian astrology® in t 
field proves also the splendid isolation of the wo 
of the Egyptian astrologera from the world of th 
Greek masters—a fact evidently overlooked by I 
Chatley,.else he would not speak so securely of 
“purely Greek astrology”. 

I can algo only repeat the conclusion of my p 
ceding letter, that now it is possible for the fi 
time to make a complete comparison of Egyptie 
Babylonian, and Greek astronomy, as was poesi? 
in the history of mathematica a little earlier. 

O. NwUGEBAUER. 
Brown University, 
Providence, Rhode Island. 
1 NATURE, 143, 336 (1089). 


1 NATURE, 113, 115 (1989). 
* amot, F., “L’Hgypte des Astrologues’’ (Brourelles, 1937). 


Points from Foregoing Letters 


THe emission of gamma-rays of six million eleotron- 
volta energy when fluorine (mass 19) is bombarded 
with protons, may be explained, according to P. I. 
Dee, 8. C. Curran and J. E. Strothers, by the forma- 
tion of excited oxygen nuclei (mass 16). Excited 
neon nuclei (mass 20) are first formed, and these 
give up alpha-particles of low energy, thus changing 
into oxygen nuolei. 

Experimente by J. L. Michiels, G. Parry and G. P. 
Thomson on the production of neutrons as a result 
of the fission of the uranium nucleus show that the 
processes of flesion by fast and possibly by slow 
neutrons lead to a net gain in the number of neutrons. 

E. E. Widdowson and 8. J. Gregg have developed 
methods for obtaining the absorption curves and 
ranges of the recoil atoms from certain q- idle 
disintegrations, using grea errant of 
stearate to provide sufficiently thin absorbing screens. 

The mean life-time of the meson due to spon- 
taneous disintegration, according to H. Yukawa and 

- B. Sakata, depends critically on its mass, and the 
discrepancy between theory and experiment becomes 
smaller as the maas decreases, although the theoretical 
life-time is always smaller than the experimental 
value 2 ~ 4 x 10 sec. 

From considerations of the work which can be 
produced when & current of molecules is scattered 
at incidence on a diffraction grating, W. Krejcry 
concludes that weak chemical bonds may be broken 
by the process of diffraction. ' 

Spectroscopic anałysis of various limestones and 
other rocks is being tically undertaken in the 
Chemistry Department of the Central Technical 
College, E am. Mention is made by J. Newton 
Friend and J. P. Allchin of the presence of nickel 
and vanadium im calcites from Cannington Park near 
Bridgwater and from Weston-super-Mare. Tellurium 
was found in sulphur from Krisuvik, Iceland. 

D. L. Talmud re-interpreta the findings of Gralén 
and Svedberg on the sedimentation constant of the 
product of egg albumin with glycine ethyl ester, and 
states that the experimental data do not disptove, 


but rather support, the hypothesis of intraglobu) 
protein reaction based upon Wrinch’s cyclol mo 
for proteins. 

D. M. Wrinch discusses objections to the O, ca 
structure for insulin, which were brought forward : 
the strength of ‘vector maps’, and states that > 
reliance can be placed upon such vector maps becau 
the number of observations used in their preparati 
is incomplete. 

Max H. Hey points out that a paper by 1% 
Thomson, hitherto generally overlooked, shows th 
Thomson anticipated Widmanstatten’s discovery 
the etch-figures on meteoritic iron by some years. 

I. Banga, 8. Ochoa and R. A. Peters state th 
they have now obtained preparations from avi 
aminous pigeon brain which show either catatorul 
effecta with cocarboxylese and not with free vitam 
B, or with both. The catatorulin effect is the nan 
given to the oxygen uptake induced in avitaminon 
brain brei by vitamin B, addition. They consid 
it to be proved that the active form of vitamin ] 
in brain tissue is phosphorylated. 

The aqueous extracts of the many adult tissu 
and organs investigated’ by R. 8. Hoffman, ] 
Tenenbaum and L. Doljanski are said to stimula 
growth of fibroblast colonies in vitro to a high degre 
Under their experimental conditions, the stimulati 
action of these extracts was in most cases great 
than that of embryonic extract. It was conclud 
that the ability to stimulate growth of cells in vit 
is, therefore, not & specific property of extracta 
proliferating tissues, but that growth-stimulaty 
substances are found in abundance in most anim 
tissues and organs. 

Working on the metabolism of the lactic ac 
bacteria J. G. Davis has found that the three ma 
groups into which these bacteria can be classifi 

i to respiration mechanisms show corr 
spondingly three different types of Pasteur reactio 
Group IM (heterofermentative) shows an apparent 
negative Pasteur effect. 
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Research Items 


titish Decorated Axes in the Early Bronze Age 
A arupy of the diffusion of British decorated axes 
f the Early Bronze Age by B. R. 8. Megaw and 
lisa E. M. Hardy (Proc. Prehist. Soc., N.B., 4, Pt. 2; 
989) indicates the importance of these axes in the 
oaterial culture of the British and Irish Bronze Age 
nd that of western and northern Europe. Funda- 
«entally there are only two types: Type I, without 
langes, ranging from 6 to 12 inches in length; and 
‘ype UI, with strong cast flanges, normally from 
to 6 inches in length. Type I, th in size following 
‘ype I, bas straighter sides, low flanges are 
wesent. The ornament is wholly geometrical in 
haracter. Ornamented axes have been found only 
m the British Isles, south Scandinavia, Saxony, 
france and Holland. The greatest number occurs 
m the British Isles, being concentrated in north-east 
reland, east Scotland, Yorkshire, the East Anglian 
Tens and the valleys of the Boyne, the Laggan and 
he Thames, all districts favourable to early settle- 
aant. Type I occurs most frequently in Ireland, 
IO though there is a considerable number in 
—concentrates in south-east England. Distri- 
«utional study ruggente the posmbility that metal- 
working in the north and west may have started in 
he west and, carrying Type I, spread from Ireland 
and the ‘highland zone’ of Britain to the Continent, 
aching Scandinavia via the Moray Firth, rather 
han via Caithness ; while local development suggesta 
he possibility that Irish craftamen havo settled in 
he Baltic. It is possible, or. even probable that 
TI originated on the Continent in northern 
LS or Bohemia, whence it reached Scandinavia 
and Southern Britain and ultimately Ireland. This 
liffusional development illustrates the thoroughly 
yamopolitan character of the Early Bronze Age, 
while a comparison of the character of the ornament 
with that of the schist plaques from Portuguese 
vassage graves strengthens the attribution of an 
Uberian origin to Irish metallurgy. The practice of 
lJecorating the axe may derive from the spread of 
the oult of the sacred axe to the west and north. 


Gold Pendant from Ancient Columbia 


A Goro object of unusual size and importance has 
been presented to the collections of the Ethno- 
graphical Department of the British Museum (Blooms- 
bury) by the National Art-Collections Fund. It is a 

t of ancient Colombian provenance in the 
orm of a caremonial knife with curved edge, similar 
in form to ancient copper knives from Peru and 
Ecuador ; but the place of the handle is occupied by 
a highly conventionalized human figure, wearing an 
slaborate headdress with open-work geometric orna- 
ment. H. J. Breunholtz, who has figured and 
decribed the pendant (Brit, Mus. Quarterly, 13, 1, 
1939), cites a parallel from gold objects of the Chimu 
period found in the Lambayeque Province of northern 
Peru in 1986. In the present example the headdress 
is flanked by smaller beaked figures, repeated below, 
while to the arms are attached animals resembling 
monkeys with birds’ heads. The central figure wears 
a large circular nose-pendant and three bead neck- 
laces. The legs are constricted below the knee with 
light bands, a feature found in ancient Columbian 


figure vases. Similar bands are still to be seen worn 
by living South American tribes. A peculiar character 
in the figure is the large number of fingers (fifteen on 
each hand) and toes (thirteen and fourteen). In 
general aspect the figure is unique, but it presents 
Peruvian and Panamanian affinity—additional evi- 
dence of the strong cultural connexions between 
north and south indicated m the Chimu period, if 
not earlier. Ita date probably falls between a.D. 1000 
and 1400. A record in ink on the specimen indicates 
ita place of discovery as Popayan in the Cauca River 
valley. This is south of the area of the Qimbaya 
culture, which ced some of the finest gold work 
of Columbian America. Though the entire 
aefa is covered with gold, this is superficial only, 
and encloses a core of base metal with a specific 
gravity of 9-7, indicating a silver-copper alloy in 
equal parts. The method by which the pure gold 
was applied cannot be determined without minute 
microscopic analysis; but probably it was a form of 
amalgam plating. 


Blood Groups in Man Sy 


Pror. R. Ruaares Gares (Z. Raseenkunds, 9, 
58; 1989) summarizes the data on the distribution 
of blood-groups A and B among the races of man. 
Blood group A is found in the chimpanzee and gorilla 
and in primitive races of man, but blood group B 
is not found in these relatives of man and to a very 
small extent in the primitive races. Sinoe the pro- 
portions of A and B vary greatly in different races 
occupying similar environments, it is suggested that 
mutation, not selection, is the cause of the different 
distributions. Blood group B probably has arisen 
by mutation after the evolution of man, whereas 
A may have been derived from the early ancestors. 
As in plants and animals, parallel mutations at 
different mutation rates in different races may occur 
In man. 


Sulphanilamide in Experimental Brucellosis 

B. D. Camy (J. Infect. Dis., 64, 78; 1939) carried 
out experiments in vitro showing that sulphanilamide 
has a bactericidal and bacteriostatic effect on Br. 
melitensis, Br. abortus and Br. suis. He also found 
that the drug had a protective action m 100 per 
cent of guinea pigs inoculated with these organisms 
when treatment was started immediately after 
inoculation. Sulphanilamide had also a definite 
therapeutic effect in guinea pigs infected with 
Brucella when treatment was begun a week after 
Inoculation. 50—100 per cent of the animals, according 
to the type of organiams injected, were negative 
pathologically and culturally after treatment, while 
untreated animals were all positive for Brucella and 
showed characteristic lesions. Infections in guinea 
pigs due to Br. abortus and Br. suis responded more 
satisfactorily to sulphanilamide than did Br. melitensis 
infections. 
Anaphylaxis in the Rhesus Monkey 

L. M. Kopeloff and N. Kopeloff (J. Immamol., 36, 


83; 1989) demonstrated the followmg anaphylactic 
phénomens in the rhesus monkey after intravenous 
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injection of horse serum: severe and fatal shock, 
Arthus reactions, and functional and pathological 
changes, including delay in clotting time of the blood, 
reduction in the number of blood platelets, hy- 
sana, oedema and hsmorrhage of Ge lungs coders 
and hsmorrhage of the intestinal tract, and occasional 
heamorrhage in other internal organs. Precipitins to 
horse serum were present after repeated injections. 
No correlation was found between the titre of the 
serum and the degree of sensitivity as measured by 
shock. The authors (thid., 36, 101; 1989) also 
ced severe and fatal anaphylaxis in monkeys 
intravenous injections of egg white. Repeated 
‘injections proved more effective itizati 
single injections. Fatal anaphylaxis usually occurred 
within six minutes of the injection of egg-white, and 
was usually preceded by iratory difficulty, un- 
consciousness and collapse. Post mortem, occasional 
emphysema of the lungs with petechial hamorrhages 
was found. After shock the blood platelets were 
reduced to about a third or leas of their original 
number and the coagulation time was appreciably 
delayed. 


Adaptation of a Black Sea Fish to Changes of Salinity 
Tue Black Sea is inhabited by Atherina pontica 
oichwaldi, a teleostean fish, which is papas a 
descendant of the Mediterranean 
If this phylogeny is correct, the Black ag seh 
already shows adaptation to very special conditions, 
for the average salinity there is only 18 per cent, 
and it is subject to sudden and serious changes, 
‘whereas the salinity of the Mediterranean remains 
steadily about 35 per cent. Eugen A. Pora has made 
testa to determine the limits of the adaptability of 
A. pontica to saline conditions (Ann. Soi. Univ. 
Jassy, 24, 819; 1988). He finds that it cannot sur- 
vive in the salinity of the Mediterranean, its presumed 
original habitat, but is limited to a range from 12 to 
20 per cent. In low salinities the smaller individuals 
die more quickly than the larger, in high salinities 
the order is reversed; and in both cases the incidence 
of death seems to depend upon the size of the gills 
in relation to body sixe. The smaller individuals 
have a large branchial area in relation to the body, 
the larger individuals have a relatively smaller 
branchial area ; the former die more rapidly in low 
salinities from a loss of body salte, the latter die 
more rapidly in high salinities on account of histo- 
logical changes in the gill filaments which bring about 
asphyxiation. 


A New Mysid Crustacean from the Black Sea 
Ar present only three species of Hemsmysts are 
known from Europeen waters: the deep-water 
H. abyssicola from Norwegian fjords, H. larmorna, a 
widely distributed littoral form renging from north- 


weat to the Mediterranean and Black Seas, 
and the table H. anomala confined to the Caspian 
and Black 


trating even to the fresh 
De or e bane To that short series 
Mihai Bé&oeeco adds a fourth from the Black 
Sea (Ann. Sot. Unio. Jasey, 24, 425; 1988). Ib is 
a beautiful i with many chromatophores, 
brilliant red with yellow or orange and 
the rapidity of colour change from full colour to 
almost clear transparency is remarkable, even under 
the local environmentel change caused by Baeper 
the water of the aquarium. The discovery of “this 
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new species, H. serrata, raised the number of forn 
reco from the Black Sea to three, out of 
known total of four, and the author makea tb 
suggestion that the Black Sea basin, or more generall 
the Ponto-Caspian region, may be the evolutionar 
cradle for the genus Hemimysis, as it is for the ric 
genus Paramysts and. perhaps also for Diamysis. J 
cannot yet be safely said that the new species ' 
endemic to the Black Sea for the mysid fauna of tb 
eastern Mediterranean has been little studied an 
upon such study must await the determination 
the relationship of the forms occurring in the close 
waters of eastern Europe. 


Plant Behaviour 
Tua Masters Lectures of the Royal Horticultur: 
Society for 1938 were given by F. J. Chittender 
who chose “The Behaviour of Plants” for the tit) 
of his discourses (J. Roy. Hort. Soo., 64, Pts. 2 and: 
February and March 1989). His first lecture dea 
mainly with periodicity of development of garde 
plants. Shortening the normal period of dormanc 
of plant shoots can be accomplished in several way) 
Mr. Chittenden reviewed the various methods wit 
a combination of historical practical put 
look and scientific exactitude, which is not ofte 
accomplished. He furthermore mentioned the simp} 
expedient of plunging the dormant plant in a beti 
of warm water, a method of the rest perio 
which seems to have been forgotten of recent yeart 
Dutch work upon periodicity of the common bulb 
was marshalled in such a way that many suggestiv 
points of view emerge from the text. There are 
however, many planta which could better 
the conception of ‘short-day’ flowering planta tha 
the lecturer’s choice of ee T 
tions of earlier flowering in London than in New Yo 
are none the less in The second lecture wa 
chiefly devoted to a consideration of plant hardiness 
The maidenhair tree, Ginkgo biloba, was cited as on 
of the hardiest plants under wide extremes of climate 
both recent and geological. Primula nivalis, on th 
other hand, has evidently such a narrow range o 
hardiness that it is extremely difficult of cultivation 
Damage by early frosta in euch southern plants a 
Armarylis Belladonna is as incomplet 
here, but severa 
interesting examples are given of quick adaptation 
to the reversal of climatic sequence involved ih 
transplantation from north to south or vice versa 
ee ee ena are also mon 
in cultivation than they were in the wik 
state, whilst others are not. Generalizations are no 
possible between plant species ; each one has its ow 
innate characteristics, which must form the subjeo 
of separate experiments before adequate horticultura 
control can be expected. 


Colchicine and Wheat Hybrids 

E. R. Saans (J. Hered., 30, 38; 1939) desaribe 
the production of fertile polyploid generico hybrid 
by the aid of colchicine. The seeds resulting from th 
crosses Triticum monococoum x Aegilops uniorisata 
Ae. oaudaia x Acs. umbellulata and As, speltoides x Ae 
umbellulata were immersed in a solution of colchicin 
for twenty-four hours. As much as one third of som: 
of the mature planta were found to be loic 
2n = 28 and fertile, whereas the remainder of th 
plants was diploid and sterile. 
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«x Chromosomes of Cricetus auratus 


THe small rodent, the golden hamster, has an 
[Y pair of chromosomes of equal size during mitosis 
ut greatly differing in construction and appearance 
«ring meiosis (P. C. Koller, J. Gen., 36, 177; 1988). 
‘his arises from the fact that the differential 
f the X-chromosome remains during meiosis m a 
imilar extended state to that of mitosis while the 
airing segments of the X- and the Y-chromosomes 
re normally condensed. The centromere is localized 
ithe pairing segments and chiasmata may be formed 
<a either side of it. It is therefore to be expected that 

number of characters on be controled by genes 
a the sex chromosomes but may not show sex 
okage. The differential segment of the X-chromo- 
xme shows 81-6 per cent pre-reductional segregation. 


ffect of Pressure on the Rigidity of Rocks 


TxIs was the subject of a considerable amount of 
xperimental work by Francis Birch and Dennison 
“ancroft of Harvard University (J. Geol., 48, Nos. 1 
“aad 2; 1938). They employed a method whereby a 
ight circular cylinder of the specimen about 20 am. 
mg and 2 om. in diameter was set into forced 
orsional oscillation by means of a driving armature 
t one end, and the resulting motion observed by 
-mother armature at the other end leading to an 
.0. voltmeter. The whole was subjected to 
fnitrogen gas varying between 1 and 4,000 kgm./om!. 
y placing it in a thick-walled steel tube. Using a 
‘ater jacket,tamperatures were varied between 80° C. 
nd 100°C. Very large changes in rigidity were 
beerved in many cases upon the application of the 
irst fow hundred atmospheres, but at high pressures 
the change of rigidity with preasure became nearly 
‘near and small. Hxtrapolating from the results 
‘btained, the authors discussed the materials and 
emperature conditions in the surface layers of the 
arth. The usually accepted values of the velocities 
f P and S waves in the granitic layer they suggested 
3 being those in a granite with a low quartz content. 
‘or the intermediate layer they considered that their 
esults were not inconsistent with some diabasic or 
cabbroio rock. In view of their small coefficients of 
acrease of rigidity with pressure and temperature, 
1owever, they found t difficulty in fitting in any 
„f their rock types with the normal velocities of 7-8 
am. (eo. and 4°35 km./sec. respectively for the P and 
7 waves in the underlying supposedly basic material. 


Jiscosities of Liquid Helium 

Some very puzzling results have been obtained for 
‘he viscosities of liquid helium. Some observers found 
+ normal increase with decrease in temperature from 
t2° to 2:2° K. but below 2-2°K. the viscosity 
lecreased rapidly. It has also been considered that 
st lower temperatures the viscosity fell below an 
xperimentally determinable value. The suggestion 
2188 been made that a film is formed on a tube surface 
n which liquid helium is being evaporated under 
reduced pressure. W. F. Giauque, J. W. Stout and 
R. E. Barieau (J. Amer. Ohem. Soc., 61, 664; 1939) 
aow describe some experimenta which are very satis- 
‘actorily explained by the transfer of helium up the 
walls of the tube. Their own experiments indicate 
shat the viscosity of liquid helium decreases from 
2-0 x 10> poise at 2-266° K. to 1-0 x 10° poise at 
1-468°K. The largest Reynolds number, which 
scourred at 1:468° K., was estimated to be about 
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200, instead of very much larger values formerly 
reported. At the lowest temperature of measurement 
the viscosity was found to be still decreasing rapidly, 
and it appeared to be approaching zero at the abeolute 
zero of temperature. 


Theory of Air-Conditioning Systems 

Ax instructive paper, by R. O’Neill Hobson, has 
recently reviewed the fundamental theory governing 
the operation of air-conditioning systems (British 
Einginsers’ Baport Journal, April). These systems 
consist in the treatment, modification and control of 
all the physical and some of the chemical properties 
of air. They also involve the simultaneous control of 
temperature and humidity, purity and movement 
of the atmosphere within encloeed . Tho 
demand in each industry varies from that of others 
over & wide The processing of cotton and 
artificial silk, for example, which requires a humidity 
point of at least 80 per cent, contrasts sharply with 
the manufacture of chocolates, where the maximum 
humidity should not exceed 25 per cent, or of match 
production, which needs no humidity at all. In the 
same way the temperature demands vary consider- 
ably. In a country where there is often a wide degroo 
of temperature variation from dawn to dusk, as well 
as from day to day, ideal conditions can only be 
secured by a well-designed and efficient system. In 
those systems where both the temperature and the 


~ moisture content-have to conform to set standards, 


the apparatus must be designed to duplicate as 
nearly as possible the ch cer risk Nature makes 
on & large scale. Heat must ae be supplied to evaporate 
water, and heat must in turn be subtracted to effect 
the condensation of water vapour. It is essential to 
have the operation of the plant automatically con- 
trolled. Humidity control is of equal and sometimes 
of greater importance than temperature control. The 
large-scale air-conditioning and refrigeration installed 
in many South African gold mines enable gold 
companies to explore much greater depths. 


Measurement of Radio Fields at Ultra-Short Waves 


Tue general development of the ultrashort band 
of wave-lengths below 10 m. for television broad- 
casting and for radio-telephone links, has given rise 
to a demand for accurate methods of measuring field 
intensity on these wave-lengths. The March issue of 
the Journal of the Institution of Electrical Bnginsers 
contains a paper by F. M. Colebrook and A. C. 
Gordon-8mith describing the design and construction 
of a measuring set developed at the National Physical 
Laboratory for wave-lengths of 7-11 m. (frequencios 
27 to 43 Mc./s.) The apparatus consista of a high-gain 
intermediate-frequency amplifler (about 1 Me./s.) 
associated with a signal-frequency and frequency- 
change unit of constant conversion efficiency. The 
E.M.¥. of thermal agitation in the input tuned circuit 
of the intermediate-frequency amplifier is used as a 
standard signal for setting the amplifier to a known 
amplification. The whole apparatus is calibrated 
over its signal-frequency range by means of a small 
transmitter which gives a horizontally polarized 
radiation of caloula alabie intensity. A loop aerial 
system is employed, coupled inductively through a 
suitable electric screen to the frequency-change 
circuit. The apparatus is suitable for measuring 
field intensities of any value down to about 1 
microvolt per metre. 
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Location of Industry in Great Britain* 


” [HE report on the location of industry which has 
now been iasned by Political and Economic 
Planning (P E P) is one of a series of contributions 
to this subject which has been made by P E P since, 
in April 1935, it was decided to undertake a oom- 
prehensive study of regional development to provide 
a sound basis for the evolution of policy. Apart 
altogether from its recommendations, is report 
contains much that is new and gives by far the most 
comprehensive and scientific survey yet available of 
& problem which many factors besides those of the 
Special Areas and defence policy are forcing upon 
our attention. 

After reviewing briefly the factors which led to the 
emergence of the problem, the report, by means of 
& series of diagrams, shows the recent changes in 
British industry and its present distribution by regions. 
The employment chart for all insured persons, in- 
cluding distributive and other workers, shows how, 
between 1928 and 1937, the south-east, Greater 
London, the south-west and the Midlands increased 
their proportion of total national employment at the 
expense of other regions, particularly Wales and the 
North. Since 1921, some 700,000 persons from other 
para of Groat Britain: have migrated to. Greater 

on. The net output figures show similar changes, 
with Greater London rising by nearly 50 cent 
between 1924 and 1985 and South Wales declining 
almost as sharply. In 1985, Greater London had 
more workers actually employed than any other 
region, and at the same time a higher value of net 
output per head. Apart from ther heavier burden 
of unemployment, the older industrial regions of the 
north-east, the West Riding and Lancashire have 
markedly lower net outputs per head than the south- 
east and east or the Midlands. Between 
1927 and 1987, the extractive group of industries 
reduced ita use of labour by more than 80 cent, 
textiles and clothing by 20 per cent, heavy 
industry also slightly declined, but light and inter- 
mediate industries, building, transport, distribution 
and services their 

The region with fewest types of industry is south 
Scotland, in which 89 per cent of British industries 
are virtually unrepresented and a further 36 per cent 
have location factors below 0-45. Lancashire and 
Cheshire show most of industry, while the 
West Midlands have the largest share of industrial 
concentration, nearly 20 per cent of their industries 
having location factors than 2. Between 
1924 and 1935, Greater don maintained or in- 
creased its relative share of output im all industrial 


28 Burvoy of. Present Treùds 
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now claim nearly 54 per cent of British employ: 
workers as against leas than 47 cent in 1928, az 
London’s employed population is now nearly half . 
high again as sixteen years ago. 

Changes in employment in individual industries a 
also discussed, and the report then considers tl 
factors which have determined the location | 
industries, including some discussion of the finam 
of new developments. A olose survey of existir 
trading estates follows, while an analysis of the effec 
of the location of industry pointe out that aboy 
43,000 acres of land are taken from the farm 
annually by industry, while at the same tir 
the State has to spend large sums on cleaning u 
sites abandoned by industry in a derelict and ur 
usable condition. Residential and university towr 
have their amenities ruined by new mushroor 
industriea, while towns built for industry stand hal 
idle. This analysis of eocial effects is followed by 
discussion of the different types of town in relatio 
to industry, an analysis of the main consideratior 
affecting industry and defence, of the need for balance 
regional development and a discussion of the aims < 
national industrial policy. 

The final chapter of the report outlines its proposal 
to meet the main needs not covered by existin 
machinery—the provision of a centralized researc 
and information service and the effective co-ording 
tion of action. The main proposal is the creation c 
a permanent Industrial Devel t Commission t 
guide the locetion of industry and advise the Goverr 
ment on the subject. The Commission would b 
charged with the licensing of new factoriea or exten 
sions; where a licence was refused, it would b 
required to indicate broadly the areas and categorie 
of industry in respect of which applications woul 
not in principle be favoured. It would keep unde 
review all factors affecting the efficient operation o 
industry or affecting economic development o 
different areas and the location of industry. Lik 
the Commissioners for the Special Areas, ıt wouk 
have resources for giving limited financial help tı 
‘overcome obstacles -to industrial development it 
specific instances. The Commission would explon 
the problem of financing new enterprise, would tak: 
over the responsibility for isi existiny 
publicly owned trading estates and for the preserva 
tion or restoration of amenities. 

The report also suggests that the Commiasio: 
should take over the machinery for the Special Area 
and, particularly, that it should consider the problem 
of evacuation and re-settlement where ‘necessary 
Using A err it is tha 
transfer as a community of such a town of 63,00 
inhabitantes at a total cost of £15 millions wouk 
represent a total cost to the State in interest an 
inking fund of leas than the £882,000 actually paic 
out in 1987-38 to keep much of Merthyr in idleness 
ee e ion should be re 
sponsible to Parliament through a senior Cabme 
Minister without departmental duties, and its prob 
abie Gost deed Hot axosd that-of the Special Arad 
Commissioners, whom the new industrial body wouk 
in time supersede. 


No. 3627, May 6, 1939 


NATURE 


771 


Control of Metamorphosis in Lepidoptera 


. J. BOUNHIOL has recently published a detailed 
account of his experiments on this subject, some 
which have been published from time to time 
mring the last few years (Bull. Biologique de France 
de Belgique, Suppl. 24, 1-199 ; 1938). Three species 
moths were used in this study : the silkworm moth 
ombye mori, the wax moth Galleria mellonella, and 
© gipsy moth Lymaniria dispar in the order of their 
aportance. The paper begins with a description of 
o life-histories and the methods of rearing. There 
sy be either four or five larval ecdyses in Bombyx 
xi, but careful measurements of the head diameter 
ll show to which instar the larva in question 
longs, and whether it is of the four- or five-moulting 
pe. Equally necessary for the correct interpretation 
the later experiments was an examination of the 
ot on the occurrence of metamorphosis of simple 
arvation begun ab various times after the last larval 
oult. In the case of Bombyx mori, the larva must 
» able to feed for at least seven days for metamor- 
«osis to take place. This is liable to be a compli- 
“ting factor in experiments in which the aim is to 
hibit metamorphosis by an operative procedure. 
x example, the author finds that section of the ven- 
al nerve cord prevents hosis if the cut is 
ade before the seventh day the last larval 
oult; but this, he suggests, is due merely to an 
-erference with the normal nutrition. The same 
qt of thing has to be taken into account in con- 
dering experiments where regions of a larva are 
parated off by ligatures with the view of finding their 
in metamorphosis. 
pe the most interesting part of the work is 


that dealing with the function of the corpora allata. 
Dr. Bounhiol describes the delicate surgical method 
which he has devised for removing these bodies in 
the larva of Bombyx mori. He finds that loss of both 
corpora allata in the last larval instar has no effect 
on the occurrence of pupation ; but if, on the other 
hand, the operation be ormed in the instar 
before the last, then pupation takes the place of the 
normally ensuing larval moult and a premature 
metamorphosis is induced. The same is even true of 
& still earlier instar and in this way a pupe was 
obtained which weighed a fortieth of the normal. 

The result of corpora allata removal in Bombyx mort 
and the comparable effecte following the same 
operation in the stick insect Dixippus (Pflugfelder, 
Z. wiss. Zool., 149; 1987) are interesting when oom- 

with the results of Wigglesworth on Rhodnws 
(Quart. J. Micro. Sci., 79; 1986). Wigglesworth 
e Hol that the corpora allata secreted a hormone 
inhibiting metamorphosis and another initiating 
moulting. In Bombyx the corpora allata possess the 
first function but apparently not the second. 

Dr. Bounhiol also reports that he repeated and 
confirmed the experiments of Kopeć, who found that 
removal of the cerebral ganglia before a certain 
critical period prevented metamorphosis. Lastly, he 
discusses the Taria controlling metamorphosis in 
insects and maintains that the view which most 
experimenters on this line hold, that tion is 
initiated by a hormone circulated by the blood, is 
still unproved. This must be so until someone makes 
at least a cell-free extract and induces metamorphosis 
with it. ; E. T. Busrr. 


Portable Gas Producers 


. BOSWORTH GOLDMAN and Mr. .N. 

Clarke Jones, in & paper presented to the 
ostitute of Fuel on December 8, 1938 (J. Inst. 
‘uel, 12, 63, February, 1939), pleaded for recognition 
£ the value of portable gas producers as & means 
f supplying mobile power as an alternative to 
etroleum. In the event of world petroleum resources 
ecoming exhausted or of their being restricted in 
tmes of national emergency, other fuel would have 
o be used for vehicular ion. Producer gas 
lants are claimed to be between two and three times 
s efficient as any oil-from-coal process and 
hey can utilize the same cheap and easily a le 
ome-produced fuel. 

The theory of producer gas practice is based on the 
onversion of carbon into carbon monoxide, which 
rhen mixed with further oxygen is combustible in 
n engine. To achieve this, five units are necessary : 
, generator, coolers, scrubbers and/or filter, air inlet 
evice and gas throttle. These units are disposed 

the vehicle and connected by pipes. They 
an be fitted to existing vehicles by modification of 
he existing engine or alternatively incorporated into 
` A variety of solid fuels, such as anthracite, charcoal, 
ow-tem: coke and peat may be used in these 
lanta, their efficiency is dependent on factors 


of reactivity, size and grading, moisture content, ash 
and volatile content. Actually there are ample 
resources of suitable fuel available in Great Britam, 
but their utilization is hampered by the relative 
difficulty of obtaining supplies as compared with 
liquid fuels. 

As regards performance, obtained for certain 
types of converted vehicles show that for acceleration 
and hill climbing this type of fuel is but’little inferior 
to petrol. Moreover, it has been proved that maximum 
power on gas is obtained at a mixture strength slightly 
weaker than that theoretically required. In the case 
of petrol, maximum power is only achieved with a 
richer mixture than is theoretically needed. 

For some time past these and other advantages 
have been fully i on the Continent, and a 
considerable n of producer gas vehicles are m 
use. In Great Britain, however, their utilization has 
been impeded by the Government’s refusal to adyust 

isti tions in guch a way as to place producer 
gas ed vehicles on a similar footing to steem 
producer gas plant 

isite fuel and members of the automobile industry, 
if this technique is to be developed and full advan 
ae of ita potentialities as a substitute for liquid 
fuel. 
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Temperature-indicating Paints 


use of special painta, such as those containing 
metallic iodidea, for application to bearings and 

other parta of lable to over-heating in 
order to indicate such temperature increase through 
change in colour of the paint, has been known for 
some years (Pinnock, J. Soo. Chem. Ind., 38, 78; 
1919). These earlier preparations were, ‘however, 
only suitable for comparatively low temperatures, 
and also the colour change as a rule was not per- 
manent. Paints or thermo-colours adapted for use 
under much more ing conditions have been 
developed in Germany by the LG. Farbenind. Akt. 
Ges. in connexion with its fuel research work at 
oe Including aircraft engine design (F. Penzig, 

Z. des V.D.I., 68-74; 1989). 

The method of indicating temperature and 
distribution, especially in aircraft 
eto., by means of thermo-colours pe agile aoe ad- 
vantages over the usual laborious method of taking 
several individual tem taro measurements in 
various parts of the cylinder, piston, ete. ; and in 
the case of air-cooled engines it provides invaluable 
information in the optimum design of air guide 
plates. Tt is also of great value in other cases of 
temperature determination, for ee in hot 
plates, radiators, drying chambers, e 

Te wae daet to alacover pea wiiell VA Hob 
only undergo » distinct, and t colour 
change at fairly ite temperatures, but would also 
poaseas good adhesion at these high temperatures, up 
to 450° 0. It is hoped, indeed, to evolve thermo- 
colours for use up to 650° 0. or even higher; but 
those so far discovered are sufficient for present-day 
aircraft research. In regard to of 
shane; tts olr Co sikh e Ae tone ate $0 
some extent unavoidable since the is due to 
thermo-chemiocal reaction; but with cient time 
the change is deftnite and complete. On the other 


hand, allowance must be made for the fact that tb 
longer the time e the lower the temperatun 
within reasonable limits, at which the change occur 
Curves are given in the original showmg temperatu» 
change at intervals of 80 min. up to 120 mm. for tb 
various paints. The time effect is greatest at tt 
higher temperatures: for example, a thermo-color 
which by definite colour change indicates a ten 
perature of 860° O. in 80 minutos, falls to 290° « 
120 min., whilst the curves at 40-80° C. are noarì 
horizontal. 

No fewer than three hundred different tior 
have been investigated at Oppau ; but only a ver 
limited number have been found of practical us 
These are tabulated by number in the original. Th 
following are some of the colour : No. 
rose to blue, 80°; No. 8. light yellow to violet, 110° 
No. 8, white to light brown, 340°; No. 9, violet t 
white, 440°. No. 20 has two different colour change 
at 65° and 145°; whilst Nos. 80 and 81 have thre 
distinct colour changes at temperatures rangin 
from 65° to 220° (No. 380), and 155-275° (No. 81 
The temperatures are indicated with an accurac 
hanet +5°, which is sufficiently accurate for th 

in view. Where exact measurement ) 
rechiscd Gary patiioalas porak this oan bo doni 
the usual way with thermo-elements. 

The binding agent or medium used presented som 
diffculty ; it was eventually discovered that 
synthetic resin soluble in alcohol is the most sati 
factory. It is added in finely powdered form to th 
pigment, and a paint of any desired viscosity ma 
be prepared by stirring this mixture with the correc 
amount of aloohol. These painta dry very quickly 
the resin does not undergo any colour change whic. 
would affect the desired result, and the pamt coatin 
has practically no influence on heat transferenc 
from the cylmder or other part under test. 


Testing High-Voltage Cables 


HE use of high-voltage cables for the underground 
transmission of electric power is more 
and more important from the pomt of view of 
economy, and also because as the network extends the 
damage caused by the breakdown of a cable, gener- 
ally due to over-voltage, may be very serious. For 
the last ten years constant research has been pro- 
, dealmg with oils, papers and the general 
physics of cables. In the development of a cable 
suitable for extra-high voltage transmission there 
have been four main methods of attack. The first is 
to use oil-filled cable, the second external gas-pressure 
cable, the third internal gas-pressure cable (gas-filled 
cable), and the fourth the cables most commonly 
used, with solid insulation known as ‘solid cables’. 

In a paper read to the Institution of Electrical 
Engineers on January 18, by T. R. Soott and R. O. 
Mildner, the results are described of researghes 
extending over several years on & 8-core 30 kv. solid 


cable which has since, without any fundamente 
change, been manufactured in considerable quantit 
and has given extremely satisfactory service. Single 
core cable manufactured on identical limes was some 
what inferior in performance. At 60 kv. this diffe 
ence became very noticeable, although on the bas 
of standard acceptance testa there was little or nothm 
to choose between multi-conductor and single-cor 
ductor cables. It became evident, therefore, the 
some form of final check approximating to ‘trial o 
service’ was necessary to ensure that unsatisfactor 
types of cable were not issued for commercial servio 
In view of the destructive nature of the teat that wi 
visualized, it was considered impracticable to inst 
the cable in the network of an ting company. J 
was considered feasible to deagn a testing plant i 
reproduce all the conditions under which cabl 
operated, and yet give the facilities which such 
research requires. It was realized that such a methc 
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vuld be slow to produce resulta and expensive to 
rry out; but ita value has been amply proved by 
e tical resulta achieved. 
Sdlid-core 60 kv. cable was originally selected as 
«© basic type. It was considered that this type of 
ble would always be able to compete on an economic 
sis with the other forms of cable that have been 
oposed, provided that it could be proved that it was 
pable of operating at a conductor temperature not 
6 than 65° O. for a life not appreciably less than 
at of solid cables operating at lower voltages. 
ork on solid-type 60 kv. cables also provided an 
cellant basis not only for effecting improvements 
the performance of simular cables working at 30 kv. 
d lower voltages, but also for extending the investi- 
tion to 182 kv. All experimental cables were 
rocessed’ in the factory under closely observed, but 
xentially practical, conditions, and their charac- 
risti have been watched carefully throughout 
eir useful life. The paper gives a preliminary 
«voy of the work carried out to date. 
It is hoped that the results obtained will assist in 
aying certain fears which obviously mfluence cable 
ars. The authors state that as the result of the 
perience gamed in their testa the successful opere- 
m of solid-type cable at 60 kv. has been firmly 
tablished. The employment of this form of cable 
preference to the other types which have been 
oposed, should rest on a purely economic basis in 
rich the cost of the installed line and ita mainte- 
moe is added to the charges to be attributed to the 
sotrical losses involved in o tion. In this latter 
spect the stability of the dielectric need be in no 
xy inferior to that of other types. It is pomted out 
at the deterioration due to the electric discharges ın 
«cuum spaces (gas pockets) can be reduced to neglig- 
do proportions at the proposed working stresses by 
«o attention to the quality of manufacture. In 
is matter the authors’ experience that 
miformity of impregnation’ 1s the main object to be 
med at rather than getting the purest material. As 
4o ‘geometric factor’ of the cables tested varies 
idely, ıt is concluded that the maxmum electric 
rees in the cable is the crucial factor in its behaviour 
operation. 





University Events 


Brasaxauau.—tThe following honorary degrees are 
> be conferred at the degree congregation on July 1: 
L.D. on Mr. A. O. Beatty, Lord Porter, and Sir 
barles Grant Robertson ; D.Sc. on Dr. E. B. Bailey, 
ad Sir William Bragg; D.Litt. on Prof. Arnold J. 
‘oynbee. 


OamnipaH.—The tenth course of Scott Lectures 
re being given in the Cavendish Laboratory by Prof. 
’.M. 8. Blackett, at 4.80 p.m. on May 4, 5 and 8. 
‘the subject of the lectures is ‘Cosmic Rays—New 
sesults and Further Probleme’’. 

W. S. Tai, research student of Gonville and Caius 
‘college, has been elected to the Sheepshanks exhi- 
‘ition. 


Loanpon.—The Farnbam House Laboratory of the 
mperial Institute of Entomology, at Farnham Royal, 
sucks, has been approved as an “Institution having 
tecognised Teachers” for the instruction of students 
ursuing courses of advanced study or research. 
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Science News a Century Ago 


Ptolemy’s Catalogue of Stars 


At a meeting of the Astronomical Soaety held on 
May 10, 1839, Francis Baly, in a paper bearing the 
above title, said: ‘The catalogue of stars, which 
goes under Ptolemy’s name, will always be mteresting 
to the astronomer, as containing the first record of 
the state of the heavens. The pomt to which, in the 
present view of the case, I am most desirous of 
directing attention is, how far the existing edition of 
this work may be considered as faithful transoripts 
of the catalogue as it issued from Ptolemy’s hands. 
This important question can only be decided by a 
careful examination of various manuscripts, and by 
comparing the discordant readings with the actual 
positions of the stars, as determined by modern 
observations.” Having referred to the five sources 
of information, he went on: “Having carefully 
compared the position of every star, as n in each 
of the several copies alluded to,, I have found that 
out of 1,028 stars, of which the catalogue consists, 
there are above 780 (or more than three-fourths) of 
them that are discordant, either in longitude or 
latitude, and this not merely in 10, 20, or 30 minutes, 
which is no uncommon difference, but sometimes to 
an amount involving whole degrees.” 


The Atlantic Voyage of the Ironsides 


Ix October 1838, Airy, at the request of the owners 
of the iron sailing ship Ironsides, had made improve- 
ments in the method of correcting her compasses. 
Shortly afterwards, the ship sailed for 8outh America. 
After her return, the Mechanics’ Magazins on May 
11, 1839, said: “The, the first sailing vessel con- 
structed of iron which has ever been dispatohed to 
encounter the risk of a transatlantic voyage, and 
which left Liverpool some five months since, for the 
Brazils, entered the Mersey on the lst of May. The 
homeward passage from Aricati was accomplished in 
forty days, which is considered to be no despicable 
achievement, as during the whole trip light winds 
prevailed. The return of the Ironsides, has completely 
established the practicability of navigating the ocean 
safely and surely in ships constructed of iron. The 
compass, whose action it was predicted would in- 
variably be deranged, worked correctly; and the 
superiority of the material of which she is built is 
proved by the fact, that from the day on which she 
sailed for Pernambuco, during the time she remained 
at the Brazils, and in the course of her voyage home, 
on no one occasion was it necessary to use the 
pumps; in fact her hull is absolutely and literally 
water tight.” 

Asona the reports read at the sixteenth anniver- 
sary meeting of the Asiatic Society on May 11, 1889, 
was one by the Right Hon. Holt Mackenzie referring 
to the work of the Committee of Commerce and 
Agriculture. It commenced by acknowledging the 
valuable services of Dr. Royle (secretary) and Mr. 
Solly (chemical analyst). Attention, it said, had 
been given to the introduction into India of im- 
provements in cotton cultivation; the valuo and 
quality of various oil seeds grown m India and the 
vegetable tallow of Canara; and information had been 
collected regarding caoutchouc, kino, hemp, tea, 
iron? cochineal, timber, wool, silk and other things. 
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Societies and Academies 
Paris 
Academy of Sciences (O.R., 208, 953-1060, March 27, 
1989). 


M. Rox: Diagram of the flow of a gas through 
& rotary tuyere. 

J. Kunrzmann ; Clases in a multigroup. 

T. P#yoviton : Value at infinity of the integrals 
of certain differential equations. 

W. Bannert: Certain discontmuous groups of dis- 


placements. 
R. Moreau: The autopropulsive and hyper- 
sustaining flapping wing. 


D. Brionrxy: Collisions in the problem of three 
bodies and in space. 
Electromagnetic magnitudes of the 
theory of the photon. 

J. Marw: Quantum of length and the spin of 
elementary particles. 

J. GUASTALLA : Surfacé manometer with pendulum 
AE eals [for the measurement of the pressure of 


M. Jorr: A RN of two forms of superficial 
protein films. Very stable films of low viscosity, and 
very viscous films which ‘age’ with time are 


P. Vunworra: Convection of heat, from a plane 
in whioh there is any distribution whatever of 
temperature, by an indefinite fluid of two dimensions 
in which there is any distribution of velocities: 
application to the law of natural convection. 

G. Duyokamats: Specific heats of iron between 
1:5° and 20° K. 

R. Gunu : Dielectric constant of ammonium 
sulphate in the neighbourhood of the A-point. 
Dielectric constant and electric absorption have a 
maximum at the À- oink. 

F. CARBESAY : -frequency radio communica- 
tion along power lineg. 

R. AupusmAT and R. Ratna: Photogenic effect 
and electronic activation of the radical N = N. 

L. AsonneNwo: Diamagnetiam of the rare gases 
of the atmosphere—argon, krypton, xenon. 

A. Durour and F. Pauxtmma: An effect observed 
with a Sagnac disk in rotation when a part of the 
optical circuit is not im rotation. 

A. Powrarns: Influence of molecular inter- 
action on the magnetic birefrmgence of polar 
liquids. 

J. VERHAEGHE and M. van Eyox: Circular mag- 
netic dichroiam of cobalt sulphocyanides. 

A. Oorron: Note on the preceding i 

M. Dop#, H. von Hasan, son., F. JorioT and 
L. Kowanaxt : Energy of neutrons liberated in the 
nuclear partition of uranium. The experiment 
described, while showing the neutrons produced 
are distinct from the incident neutrons, does not 
demonstrate the possibility of chain reactions. 

M. Brurzous: Thermochemistry of combina- 
tions of nitrogen. 

Mua. M.-L. Datwav ia: Study of the Raman effect 
of equilibrium reactions in the formation of mercurio 
oblorobromide and bromocyanide. 

F. Frangom: Study of the system mercuric 
cyanide, mercurio chloride and methyl alcohol. 
Formation of an addition compound of mercuric 
chloride and methyl alcohol and evidence by the 
Raman effect of a chlorocyanide. . 
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E. Torponzsou: New method of studying t 
polarization of galvanic piles. 

H. Votkeivesr, Mus. M. FRHYMANN and 
FREYMANN : Influence of temperature on the Ram 
spectrum of ammonium nitrate and sulphate. 

(To be continued.) 


Amsterdam 
Royal Netherlands Academy (Proc., 42, No. 2, 1939) 


F. K. Tu. vax Irersow : The pressure of the ro 
on the coal near the coal face. A mathematic 
consideration of the problem by the methods of t 
theory of elasticity. 

L. 8. Onnes and W. ps Braar: Remarks « 
the paper of V. Zwotkoff, ‘Ueber die Lichtzarstreuu» 
in anisotropen Flüssigkeiten”. 

R. Ftera, L. S. Onweraoy and J. M. W. Muar 
On the theory of liquids. A provisional mathematic 
treatment of the theory of liquids regarded as ques 
SeN structures containing many ‘holes’ 


are Kivuyvae and E. L. Moir: On the productic 
of acetylmethyicarbinol by Bacterium ook. Th 
bacterium has shown capable of producing amr 
amounts of acetylmethylearbinol under the conditio 
of the Voges-Proakauer test, so that the theoretic 
basis of the latter test for distinguishing B. coli fro 
B. arogenes loses much of ita significance. 

E. Dusow: On the i cance of crani 
bec in phylogenetio brain growth. 

Esonsp: Moon and earth. Geologia 
See on the development of continenta an 
oceans, the limitation of granitic magma to th 
continents, the composition and morphology of +d 
moon. 

H. FREUDENTHAL : New continuation and mappin 
theorems. 

0.8. Muyrzr : Integral representations of Whittak: 
functions. 

J. TacHum: On & type of Diophantine ir 
equalities. 

P. G. Motanaak : A complete system of differenti: 
co-variants of the first order of the Linary cub 
differential form. 

H. D. Kioosrzeman: On the singular series i 
Waring’s blem and im the problem of th 
representation of integers as a sum of powers < 


primes. 

IL. Lorscarm: On dissymmetrical synthesis in th 
case of complex metallic salts (8). 

W. P. Postma: Some remarks on the influenc 
of nitrate reduction on the respiration. of roota. 
F. ©. J. ZEIJLEMAKER: Carboxylase and œ 
carboxylase in the germination of Avena. The tots 
amount of co-carboxylase remains constant durin 
germination. 

J. C. Moor: On the enzymes taking in th 
conversion of alanin and of asparagmic acid b 


Aspergillus niger. 

C. J. Jagskr: An œstrus cycle in Lebtsies retioulatu 
(Petus). 

W. Rimes: The hemispherical wall of the new 
born bear and the evolution of the nerve cell. 

G. P. Fawrs: (1) The growth curves of the dimer 
sions and of the weight of the seeds of Phassolu 

(2) A second group of observations re 
dimension and form with the growth of th 
seeds of Phaseolus vulgaris. 
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Moscow 
Academy of Sciences (O.R., 21, Nos. 1-2, 1938). 


8. Fowkorr: Deformation of a surface with the 
stension of lines of a family. 

A. Q. Povsxer: Extension of semi-ordered 
18.088. 

M. S. Eraga~sow: Surface brightness of the 
ight sky and the infinity of the astronomical 
niverse. 

M. N. PODASOHEWEKY and A. M. POLONSEY : 
sauminescence of alkali-halogenid 

J. 8. Saur: Influence of heat treatment, in a 
«agnetic fleld upon the distribution of the spon- 
«neous regions of a ferromagnetic monocrystal. 

D. BLoxamrzav and B. Davypov: Some contri- 
ations to the theory of solid rectifiers. 

K. 8. Wunrsow and M. I. LowBEeRT: Dispersion 
* light in crystals of quartz. 

A. I. Avionanran and 8. J. Nuxrmm: 6-ray 
vectrum of RaO and energy-levels of excitation of 
aC! nucleus. 

D. IwaNENKO : 
otential. 

A. Soxotov: Nature of heavy electron. 


D. L Mmes and A. I. Gruomova: Kinetics of 
‘etting and the linear-selective corrosion of metals 


l 

“Fone, T E B. Kravwrz and A. Soxourm: The 
ction of carbon dioxide on self-combustion of the 
aixture hexane-air. 

M. G. KRITIMANN : Isolation of the enzyme trans- 
wring the amino-group of glutamic acid. 

A. V. Vraprmmpov and G. V. LIASKOVSKAJA : Age 
nd daily variations of citric acid content m leaves 
£ Nicotiana rustica. 

Q. D. Aranasarev: Indications of rare metal 
aineralization in the south-east of the Altai moun- 
ains. 

A. I. Zomm and M. T. Pavioverz: Age dif- 
erences in spontaneous mutation in males of Droso- 
shila melanogaster of different origin. 

A. I. Zurrov: (1) Influence of a change of thermal 
egime upon the frequency of lethal mutations in 
Jrosophila melanogaster. (2) Combined effect of a 
thange of thermal regime and subsequent temperature 
‘ontrast upon the frequency of lethal mutations in 
te aoe melanogaster. 

. D. KARPEOBENKO : 
he hulled and the naved. 

V. L Pazeussav: Blood-value of crosa-breeds 
tween the wild Ovis Polii Karelini Sew. and the 
lomestio sheep. 

A. Soxotovaxasa and O. 8. STRELKOVA: Poly- 
sloidy in the high mountain regions of the Pamir and 
he Altai. 

L. M. Dozoxnov: (1) Dynamics of carbohydrate 
woournulation m plant leaves as influenced by dif- 
erent content of carbon dioxide in air. (2) Effect of 
arbon dioxide upon transpiration and stomatal 
ypparatas in plants. 

V. G. ALEXANDROV and O. G. ALEXANDROVA: 
3tructure of the furrow in wheat kernel. 

L. M. Doroxsov: Alteration of physiol bar aes 
grocesses in tomato under the influence 
sportum fulvum Oke. 

V. L Parrvssev: Blood value of Yaroslavl 
ee ea rota ee ae Bo ene See eee 


Remains of Ungulata from Bet- 


Simple applications of the Proca 


New tetraploid barleys— 


a FLEROV : 
jak-dala. 
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Forthcoming Events 
[Meeting marked with an asterisk is open to the public.] 


Monday, May 8 
RoyaLt Soonrry or Arms, at 8.—Prof. E. C. Dodds: 
“Modern Chemistry, Modern Medicine and Modern 
Food” (Cantor Lectures. Succeeding lectures on May 
15 and 22). 


ROYAL GsograPHicaL Soonurry, at 8.80.—Dr. D. Thom- 
son: “Journeys in Arnhem Land”. 


Tuesday, May 9 
Sr. Many’s Hosrruar, Lonpon, W.2, at 5.—Dr. V. D. 
Allison: ‘The Mode of Spread of Acute Streptococcal 
Infections”. 
Univanstry CoLtEcs, Lonpon, at 5.30.—Sir Philip 
: ‘The Newer Views of the Work of Priestley 
` and Lavoisier” (succeeding lecture on May 16).* 
Intpuoatona Exeoermnine Soonery (at the Institution 
of Mechanical Engmeers), at 7.—Annual General 
Meeting. 
P. Good: Presidential Address. 


Wednesday, May 10 
Inesrrruta or Maras (at the Institution of Mechanical 


Engineers), at 8.—Dr. Olaf Bloch: ‘The Pho phio 
Emulsion and its Contribution to Science and ustry” 
(Annual May Lecture). 
Thursday, May 11 
INSTITUTION or ELEOTRIOAL ENGINEERS, at 6.—Annual 
General Meeting. 
Captain B. 8. Cohen : ‘The Long-Distance Telephone 


CallL—A Triumph of Engineering and Co-operation” 
(Faraday Lecture). 


Friday, May 12 
ROYAL ASTRONOMICAL Soomry (m the lecture room of 
the Society), at 5—M. Bernard Lyot: “Study 
of the Solar Corona and Prommences without Eclipses” 
(George Darwm Lecture). 


Royvat Iesrrrution, at 9.—Prof. J. Garstang: 
coveries in Cilicia”. 


“Dis- 





Appointments Vacant 
APPIAOATIONS are invited for the following appointments, on or 
before the dates mentioned : 
LBOTURER IN METALLURGY AKD CHEMISTRY in the Oxford Bohools 
of Teohno! Art and Commerce—The Chief Hducation Ofhoesr, City 


LECTURER 
The High Oommtssioner for South 
Tralgit Square, W.02 Glay 13). 


ce FOXNER in talion Bonton of me ALD: Tost 
Ouse, Beds.—The Ministry, 
Berkeley Square, , W1 (Ref. TOSS ae 16). 


Ix BLEOTRIOUL Bwonrmmnrie in the Croydon Poly- 
The Education Officer, Hducation Office, Katharine Street, 
aren aay 18), 
PRoymeson OF MLBcTRICAL Ewourmmnine in the Univemity of 
Birmingham—The Secretary (May 23). 
Joxe Soomro Orrom in the Forest Produots Research 
Wstabiiahment Offiesr, Department of Belentafic and 
Industrial Research, 16 Old Queen Street, B.W-1 (May 33). 
pao Uon ROTT eee cnt oe eatin Laboratory— 
of Balentifio and Industrial 


aoe 16 Old iyooen B.W.1 (aay 23). 
Assistant LECTURER IN KATHIWATIOS in the Umversity of Man- 
chester—The Registrar (May 25). 


ÀSSIFTANT IX MORBID ANATOMY AMIeTANT IN 
SE in the Dritah. Post-graduate ee 
Road, W.12—The Dean (June 5). 

AGENTA? OAEKINT. (male) m the t of the 
General Post Office— Hnginser-in. 
House, åkiersgate 


Street, ete: MOL (dene 0). 9). 


776 
Reports ‘and other Publications 


(mot tnetuded in iks monthly Books Supplement) 


Oonirhimton.. Twènty-slghih of the Develo 


[318 
National Report for the Yı 1938. A 
tr +147. e HAE T r Office.) D. 6d Eira ih 
Journal of the Royal Meteoro Sousty. Vol. 65, 
No. 270: Fhenologioal Report; 1088, po 76-122. (London: 
Royal Meteorological Bomety.) [318 
Researches PbO tio Waris and en, or tha 

London H during 1938. Bo Pp- 17 t37 Papan (London : 
Lewis and Oo., Ltd.) 78. Gd, net, H e 
pene of Leeda 1937-88, 184. 
and Abstracts of by of the U. iiy 

dug Semon 1957-38, Pp. E oe ay ~) 


Tas Pe No 16 naan 
Fina ato Tape eens 


ibe ok eee Vol. 7, No. ieee te 


: ILM. Stationary Office.) 5s. net. 


Memoranda No, 1696 BED A -An Anaya of the Berane Stresses m a 


a o: EM anai ar dge Toroa By 0 


Other Countries 
the Amencoan A of Arts and 
eno 8 Pp. 29- Tower Perna -E plies 18 aliaz VoL 7 ond Bootes 


on Fauna of some Thermal By 
Charles T. Brues. 80 cents ase TE E of 
iW Addl othe Sciences 
Aadaiy Or Rataa] of 
yoia, Fausdeiphis, 


ophi 
[114 


and Bienses Vol. 


Arts and 
Loeches (Hirudines 


‘known A 
361-388. The Orthoptera of the Part 1° 
aoe: a pee and J W.E 
(Philadetphia: Academy of Natra 
of America. Vol 20, No.1: 
the Paotfio Coast of of the United 


Pennsytvania. By HB. Forbes and 3. B. Johnmon. Pp 25 ‘Stats 

College, Pa.: Sahool of of Agneulture and Hxpertment Station.) [313 

Journal of the Indian Insttiute Bolence. Vol. 22 å, Pars 4: 

in Gass and Vapour. T: 

of the Vapours of Diehl Tetra- 

and Doehloride, By Kulkamt Ji 3 Fp: 

60-78, (Bangaloro: Indian Institute of Belenoe.) LS rupees. [ 

papers Addresses of John (Pub- 

Hieation No. ) VoL 1. Pp. vm +668. VoL vi+ 667-1288 
VoL 3. whl+ 1044 Vol 4 Pp, m+ . 

ington, D.0. : ) [34 

Pe eset In Resarch. Dy Stan Members and Research Associates 

the Oarnegte Institution Washington. (Publication Mo. §01. 

Pp. ix+782 (Washington, D.O, : Carnegie Insttiation.) R 
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South Austraha . of Mines. Mining Review for 
Se 1038, o. 68.) Pe aIo oat 
Director af and Government 


for 1987. mabey. ip. & Ade Cadeia Government Printer.) 
Lunds Astronomiska O 


Brariges Goologuke aa Granade Ber. 0, No 418: 


Thee ae para 
Gee ians Solratdey A 
kr. Ser. O, No. 422. Medro 
ra. 


Annales 7 Marei Eremis pert 
ahime), Tome Année Fasc 
pense P pm at man) tape te nee Farin 
Année 1038, Freucule 2 Pp. 287403+ı (Jassy: I'Unrvernts 


through the r ‘By Por Thor 
lund and A. H. W 50 +4 100 kr Ber 0 Mm 
g Muruhatten Region an 


5 
3 
5 
f 


Problems Thereby. Torsten Du Rustz. Pp. 86. 200 k 

Ser. O, No. 417 : Hanpts der Tektontk und der mrt 

ve Er in Barred. Von B. Auklund. 0. 2.00 k 
. O, No. ; Swedah Asaphide. 

gird. PP 16+3 plates, 1.00 kr. (Stockholm : PPL ee an 


Oollestions, eae No. 2: The Bun 


Period. T tbr E Haim Ol 
ae suing, D.O. Hithoniaa to 


Catalogues, etc. 
Dulen’s Botanical Catalogue. (No. 277.) Pp, 40. (London: Dule 


and Oo., Ltd.) 
that acer Tete 


The Microld Gas Generator, (GT 1285 A. 
and Tedook EL) 


Baik PEN Pp. 4 ona ont arin and 


1d Barfield Heat-Treatment Journal. VoL 3, No. 20, Marct 
Ae (London: Wild-Barfleld Hleotno Hectic Wirmacce, Léd.) 


Catalogus of Modern Chemical Apparatus : Selected for Analytsoa) 
the practise of Inorganic 
an Baotarto thea 


Micrcohemistry and and 
Catalogue No. 15 B.) Pp. THe Conde 
(General Bulletin N.10. 


Catalogus of Pubbeation. Pp. 130, (Den Haag: Dr. W. Junk.) 
Mollard Cathode Ray Tubo’ ae 100; Pp. 2 (London 
Mallerd Oo., Léd.) 


Aaa nerne 
ap Atomas Regulators, Electrically Operated. 
Ho. 67.) 6 (London: Cambridge Instrument Oo. 
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Establishment of 


HE major proposals of the report on the 

location of industry recently issued by 
litical and Eoonomiocal Planning (P E P) have 
‘eady been outlmed in theee columns (NATURE, 
ay 6, p. 770). From discussions of the report and 
; contents, however, it is apparent that a number 
pointe raised by it are being overlooked. Among 
ch matters of special interest to scientific 
zkers is the suggestion that the proposed 
«dustrial Development Commission should be 
apowered to advance money for the promotion 

new industrial enterprise. This problem is 

acussed in some detail. 
To a large extent the provision already made 
y the Special Areas (Amendment) Act of 1937, 
se Nuffield Trust and the Special Areas Recon- 
ruction Association, Ltd., meets the need of new 
story enterprise which is concerned with the 
wanufacture of an established product or of a 
roduct not already made in Great Britain. The 
ianufecture of an entirely new product or the 
rtablishment of a novel process is another matter, 
ad the comments of the report on this subject 
lay well raise doubts as to whether the Com- 
ittee on Industrial Development, m ite report 
sued in 1982, was not much too confident that 
ere was no gap in our existing structure for the 
nance of development and research. 
The present report does not consider that the 
ifficulties in the way of developing entirely new 
rocesses or inventions are altogether the fault of 
nancial institutions. Moreover, the few oom- 
aniesa which have been formed specially to deal 
ith new inventions do not appear to have had 
ny great measure of success ; the necessary link 
etween invention and finance has not yet been 
ged. i 
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New Industries 


One of the major difficulties is the aggregate 
oost of ‘vetting’ new propositions, which frequently 
exceeds the profits to be anticipated on the small 
proportion of succeasful ones. The high oost is 
due to the difficulty of finding any firm or organ- 
ization capable of dealing with the wide range of 
industries into oontact with which a concern 
attempting to finance new processes is usually 
brought. The difficulty has been recognized, of 
course, for many years, and in November 1935 
the Chancellor of the Exchequer made an impor- 
tant statement putting the Department of Scientific 
and Industrial Research, the Medical Research 
Council and the Agricultural Research Oouncil at 
the disposal of banks, issuing houses and brokers to 
furnish them with reporta on the scientiflo merits 
of the methods or substances for the develop- 
ment of which it might be proposed to make a 
public issue. 

While, however, the three research organizations 
in question could undoubtedly be of far greater 
use to industry and finance, it is at least open 
to doubt whether they possess invariably the 
necessary combination of commercial and tech- 
nical outlook. The nature of their responsibilities 
limits them to making a complete and exhaustive 
report on a technical subject. What is often 
required, however, is a quick opinion based on 
sound judgment and wide knowledge as a basis 
for a decision whether to proceed with further 
investigation or to reject the project at an early 
stage. The commercial prospects as well as the 
technical soundness of the process must be taken 
into account, and the appreciation required must 
consist not merely in the verification of technical 
claims but also in forecasting the demand for the 
new product, and the forces which determine it, 
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the output of competitive products, the location 
of manufacture, the areas or industries in which 
they are sold, relative costs and selling prices, 
patent aspects, and other economic and technical 
factors. 

At least it may be held that the establishment of 
the information service recommended in the P E P 
report should assist in disstpating the very serious 
lack of technical knowledge in financial circles, 
which may be regarded as responsible for its 
failure to restrain or check the excessive over- 
capitalization of new companies. Moreover, if the 
view is correct that the evolution of better facilities 
for the finance of new industries would be an 
important contribution to the problem of ‘the 
Special Areas, it should be of no leas service to 
areas which are in danger of becoming depreased 
through their dependence on a limited number of 
industries. It is therefore considered that stimula- 
tion of private enterprise in oo-operation with 
Government enterprise may offer a solution. The 
proposed Industrial Development Commission 
accordingly should explore with business men the 
posaibilities of setting up one or more specialized 
institutions to deal with the financing of new 
enterprises generally, and should be empowered to 
subscribe a proportion of the capital of any such 
institution. Ifthe machinery then erected became 
effective and wide enough in its scope, the necessity 
for direct fmancing by the Commission of individual 
enterprises would be materially reduced and might 

There is yet another direction in which the 
report suggests the need for investigation by the 
proposed Commission. Any truly scientific 
policy of industrial development must take 
account also of both the preservation and reatora- 
tion of amenities. Even with the examples of the 
depressed areas in front of us, as well as the 
encroachment on amenities which on a smaller 
scale is taking place all over the country, it is no 
simple matter to decide just how best to provide 
the necessary safeguards without unduly hampering 
industrial expension. 

The report itself recommends that the Com- 
mission should be given discretionary powers to 
attach conditions to licences, obliging manufac- 
turers to provide for the safeguarding of local 
amenities or their restoration, if damaged or 
destroyed. This is one of the most important 
services that the Commission could render to the 
community ; the widespread destruction which has 
resulted in the past from unrestricted development 
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by private enterprise is sufficient indication of b 
need for preventing such destruction in future. 

The mere institution of ioansing powers ahou 
assist, for the Commission would oonsider th 
factor along with others in handling applicatio» 
for licences. The efforts of public authorities : 
preserve amenities through town planning Tegul 
tions should be substantially reinforced by this fae 
alone. Publio policy, however, can do little « 
nothing to deal with the root cause of suc 
nuisances as arise from the decline of the industr 
or enterprise itself and its eventual abandonmen 
It is possible, nevertheless, to take-steps in advanr 
to prevent the repercussions on local society as 
whole from becoming too drastic. The repo 
suggests that one way of dealing with this probler 
would be by means of a sinking fund. 

This again is a matter for Investigation by tb 
Commission. Any such fund should be earmarke 
for the restoration of local industrial and soci 
amenities, where necessary, in the future transf 
or liquidation of any factory. The other aspect « 
this question—the extensive salvage operation 
which are already necessary to restore certain aree 
to a condition in which they oan again becom 
usable for industrial and social purposes—equall, 
falls within the orbit of the Commission. Restore 
tion of such areas should have an early claim o) 
any Government funds available for general publi 
works purposes, and the Commission would be th 
moet suitable body through which the planning o 
restoration projects and the distribution of fund 
to local authorities could be carried out. In thi 
respect, indeed, it would develop the pioneer wor) 
of the Commissioners for the Special Areas. 

The suggestions of the report regarding thes 
two problems, which are by no means. so fa 
separated as might appear at first sight, wel 
illustrate its admirable balance. The care fo 
industrial development is never allowed to over 
shadow the fact that the efficient utilization of th 
resources of the nation involves safeguarding th 
health and social well-being of ita citizens and th 
natural amenities of the country. The expositio: 
given in the report of the need for further scientifi 
investigation in these matters, no leas than th 
vision it gives of the possibilities if industris 
development and the erection of new towns ar 
viewed in thet? true perspective as creative socia 
enterprise, will be widely weloomed. Nor does th 
report leave scientific workers in any doubt tha 
they may well be called to make a decisive contr. 
bution, if these possibilities are to be_ realized. 
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“Agricultural Development in Great Britain 


Policy for British Agriculture 
q the Rt. Hon. Lord Addison of 
w. 304. (London: Victor Gollancsz, Ltd., 1989.) 
. 6d. net. 


pe agricultural policy of the Labour party, 
as presented in Lord Addison’s book, has as 
s objective the restoration of British agriculture. 
4 in the case of Lord Astor and Mr. Seebohm 
swotres, Lord Addison believes that agricul- 
ral production in Great Britain should be 
umulated by the adoption by the Government 
a policy of improved nutrition. Recent reports 
« nutrition are quoted to show that the poorer 
<otions of the population are inadequately fed, 
ad it is calculated that in order to bring the food 
andard of the community up to a reasonable 
vel it would be necessary to double our produc- 
m of milk and to imorease our production of 
gs, fruit, vegetables and meat by 60, 78, 60 and 
« per cent respectively. 
Quoting Scandinavian experience, Lord Addison 
asidera that livestock production in Great 
citain should be based on arable rather than 
wiure farming, and recommends that there 
ould be a large extension of arable acreage (back 
the total of the ’seventies) including a large 
ditional home production of wheat. In fact, he 
nsiders that our wheat acreage should be 
yabled, although how this is to be achieved at 
e guaranteed price he recommends—37s. 6d. a 


quarter instead of the present figure of 45s.—does 
not emerge. 

All these increases in production would, on 
Lord Addison’s hypothesis of an adequate standard 
of nutrition, leave unaffected our existing imports 
of food, and would, in fact, call for a considerable 
addition to our present importation of animal 
feeding stuffs. 

Other recommendations include the nationaliza- 
tion of the land, the fixing of guaranteed prices to 
farmers, the re-organization of marketing and the 
payment of higher wages to agricultural workers. 

Little is said about the cost of Lord Addison’s 
proposals, but he is critical of the present ‘‘mixture 
of tariffs, quotas and quantitative tion” 
which “is now being sought to be atoned for by a 
system of subsidies”. He considers that the only 
self-respecting and permanent procedure is to 
have a price system under which the consumer is 
given an adequate income to pay a reasonable 
price to the producer. 

Much contained in Lord Addison’s book is oon- 
troversial and many of his pronouncements are 
statements of belief rather than of fact. The 
methods by which his various proposals are to be 
put into operation are largely omitted, and the 
reader may be left with the impression that, 
although Lord Addison is undoubtedly sincere in 
his efforts to help British agriculture, he is molined 
to over-estimate the benefits and to under-estimate 
the dangers of the policy he proposes. 


God or Mammon? 


hristianity and Economics 
y Lord Stamp. Pp. xii+194. (London: 
aomillan and Co., Ltd., 1939.) 5s. net. 
ee ee ee eer ae, 
review the coontacta between the ideals of 
bristianity and the working of the economic 
chine’. He begins with a chapter on the 
xonomio oondition of Palestine at the time of 
hrist, and draws a far from idyllic picture “of 
ver-population, intense industry to keep going, 
savy taxation and much discontent”. From a 
weful examination of His recorded , Lord 
amp establishes the conclusion that “Christ did 
vt condemn the institutions and relationships of 
is day”. His teaching is thus for the modern no 
ready-made guide, with easy application to the 


economio life of his own age”. The vital link 
between Christianity and economia life is rather to 
be found “‘in the logical extension or consequence 
of certain germinal, and even explosive, ideas of 
conduct and interrelationship which Christ taught”; 
and the essence of those ideas is that they are 
“personal and voluntary, and not prescribed by 
any external system or laws’. 

But Lord Stamp does not confine his treatment 
of the subject to a study of Gospel precepts and 
background. His chapter on “Christian Doctrine 
on Economic Affairs in the Past” gives the history 
of the actual relationships between Christianity and 
economics as these have developed and existed in 
the past. Amongst other things, he shows how 
the authoritarian economic ethics of the Middle 
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Ages was subjected to intolerable strain by the 
sadden rise in prices consequent upon the flow of 
precious metals into Europe on the discovery of 
the New World. During the second half of the 
sixteenth oentury, the total stock of gold and 
silver was quintupled. 

Passing on to Christian principles and their 
practical application, Lord Stamp enumerates the 
following: (1) the eure of man; (2) the 
te 3) the doctrine of the 

good. neighbour ; ae cae as cake 
of each individual soul. On the application of these 
fundamental principles to the conditions of modern 
life, Lord Stamp gives much valuable guidance. 

Lest his work should-be regarded too much in 
the light of a merely personal view, Lord Stamp 
includes a careful examination of three recent 
representative pronouncements of organized Chris- 
tian bodies: first, the Encyclical Quadragesimo 


Anno ; second, the findings of the Conference of ° 
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Protestant Churches on Church, Community a 
State, held in Oxford in 1937; third, e pamph 
published by the Industrial Christian Fellowal 
on ‘The Church and the New Eoonomio Ordem 
He finds in them “a common basis of oriticiam a 
condemnation, despite differences of emphasis”. 
In his fmal chapter, Lord Stamp raises sor 
significant questions. If we can only avoid pover 
by exploiting the machine and by organizing m 
in industrial subservience to it, “it seems as 
material abundance and spiritual are inverse 
related”, as Christ virtually taught. We t 
confidently assume “that we oan have all t 
material riches that a pagan society teaches us 
produce, equally from a truly Christian order 
So is it really possible to make the best of bo 
worlds } 
Lord Stamp has given us a good book with 
clear grasp of facts, principles and values. 
J.C. H. 


The Flora of North-east Ireland 


A Flora of the North-east of Ireland 

By Samuel Alexander Stewart and Thomas 
Hughes Corry. Second edition. Flowering Planta, 
Vascular Cryptogams and Charophytes, by Dr. 
Robert Lloyd Praeger; Mosses and Liverworta, 
by William Rutledge Megaw. Pp. lix+ 472. 
(Belfast : The Quota Press, 1988.) 10s. 6d. 


Ta great botanical interest of the flora of 
Ireland is due not only to the position of the 
island as a western outpost of the Eurasian 
continent, but also to the peculiar elements of 
which the flora is composed and to the differences 
shown by the flora and vegetation when these are 
compared with the botanical features of Great 
Britain. North-east Ireland is, in some respecte, 
lesa interesting botanically than the western 
districta but there are compensating features. 
The matter is stated thus in the introduction to 
the work at present under notice: “The position 
of the area is such that it is removed from the 
regions occupied by the most marked plant-groupse 
to be found in Ireland—the flora of the south-west 
and west, with its fascinating admixture of 
Mediterranean, and North American 
plants ; the Central Plain, with ite rich assortment 
of lime-loving and swamp-loving species ; and the 
south-east and east coaste, which connote the 
presence of species, mostly of southern facies, 
favouring sandy and gravelly soils. But as,will 
be seen, certain members of all these groups 


penetrate into the north-east. On the oth 
hand, as a glance at a map might suggest, t) 
region is rich in planta of Scottish type, which he 
reach their maximum in the country.” 

The introduction to this new edition mak 
instructive and pleasant reading. It contains mar 
facte regarding the ecological distribution of t) 
more distinctive species, and the contents are t 
arranged as to facilitate the researches of botanis 
desiring to visit the best botanixing areas for speci 
studies. There is also much information 
the historical development of botanical knowled, 
of north-east Ireland. The bulk of the book 
arranged after the style of “county floras”, tk 
sequence of species being that of the Bentham an 
Hooker system. Valuable historical and distr 
butional notes are included and many referenx 
to literature are given. The value of including tl 
critical species of Rubus with the proviso th: 
probably the names “‘cannot all hold permanently 
may be doubted. An appendix gives a list, wit 
comments, of casual planta and of those recorde 
in error. 

The inclusion, as Part 2, of the mosses an 
liverworts is a weloome innovation in Irish count 
or district floras. A topographical index is al 
a very useful scheme which might well be widel 
adopted by authors of similar works. There a 
an index to plant names and black and whit 
maps of the counties of Down, Antrim, an 
Londonderry. W. B. TURNI. 
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A Guide to Plant Genetics 


scent Advances in Plant Genetics 

r Dr. F. W. Sansome and Dr. J. Philp. Second 
ction, revised and rewritten by Dr. F. W. 
nsome. Pp. xii + 412. (London: J. and A. 
varchill, Lid., 1989.) 18s. 


this book first appeared, it filled a gap 
by providing a valuable summary of the 
are modern aspects of plant genetics. The new 


ition, which has been revised and partly | 


written by Dr. Sansome, preserves the main 
„tures of the previous one. There is an entirely 
w chapter on variegation and chimeras, and 
© first two chapters have been rearranged with 
osiderable gain in ooherence and larity. 
though not designed as a text-book, and in 
ute of the limitations imposed by the authors in 
wir preface, it forms a very satisfactory intro- 
cotion for the student of genetics. Through a 
gical sequence it succeeds in giving a proper 
rapective of the principles of modern genetics. 
xe new edition should be even more useful than 
first. 
Within the limite set, the student of genetics 
id the general biologist have a very fair guide 
inheritance in plants. But the field of study is 
ormously wide and varied and it is obviously 
rposaible to give the substance of every recent 
ldition to knowledge of it within the limita of 
1 book. The student is aided by a bibliography 
mtaining about 1,500 titles and a “Key to 
(terature’’ in which the more important papers 
id review summaries are classified under subject 
sadings. By means of the “Key” the uninitiated 
m rapidly trace the literature on, for example, 
rin seedlings, cotton genetios or chromatid 
gregation. 
The predominant role in modern genetica of the 
rtological method is. reflected in this book. 
uclear behaviour is described first, the results of 
xdigree breeding afterwards. This applies to each 
‘the sections dealing with the broad mechanical 
pects of heredity, namely segregation, linkage, 
dlyploidy and structural change. The correlation 
thieved is rather better than that in the previous 
lition. 
Attention is directed also towards physiological 
pecte of genetics. A consideration of factor 
(teraction leads on to a useful discussion of the 
‘ochemioal work on flower pigments. Later we 
'e introduced to the balance theory of gene action 
id interaction. 


The continued omission of any treatment of 
selection or of population mechanics is to be 
regretted. These form by far the best introduction 
to a study of evolution, only specialized aspecte of 
which are covered in the present book. The 
evolutionary approach is principally through the 
results of interspecific hybridization and in relation 
to polyploidy and structural hybridity (especially 
as in Oenothera). 

The chapter on the constitution of the gene now 
inchudes sections on the position effect, gene size 
estimations and the effects of X-rays. Somatic 
crossing-over and mosaicism in maize endosperms 
are also given a place here, but scarcely seam at 
home with the rest of the company. ‘There is no 
mention of reverse mutation, and the account of 
the effects of X-rays is very defective and inaccur- 
ate. It is without a reference to the contributions 
of Timoféeff-Ressovaky, Zimmer and Delbruck on 
the mechanism of spontaneous and radiation- 
induced mutation. They have shown that a 
spontaneous mutation must be as B, 
chance chemical change which has a very low 
reaction rate and consequently a very high van 
t’Hoff coefficient. 

A few errors have crept m. The most serious 
is a confusion (p. 18) between character and factor. 
The statement “that the immediate products of 
meiosis are qualitatively different in respect of one 
pair of alternative (allelomorphic) characters” is 
clearly unsound. Moreover, it contradicts the 
(correct) statement on p. 16 “that the chromosomes 
carry determiners . . . which control the trans- 
mission and behaviour of inherited characters”. 
This tendency to & looseness of phraseology some- 
times leads to an untrue statement. For example, 
that “Beaded wing in Drosophila is a dominant 
lethal” (pp. 69 and 275). Two of the constitutions 
for linkage in autotetraploids (p. 192) are wrong, 
namely those for asymmetrical coupling and for 
triplex coupling. 

The final chapter evaluates the newer work on 
genetics. Further attack on the nature and action 
of the gene seems likely to lead more and more 
into physiological by-ways. No one can predict 
how advances will be made ; but it is interesting 
to reflect that our present understanding of 
gene action has come from such varied experiments 
as the implanting of Drosophila eye-buds into 
larval abdomens, the crossing of radishes with 
cabkages and the regeneration of diploid moss- 
plants from injured capsules. D. G. CATOHBSIDN. 
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The Claims of Logical Positivism 


The Logical Syntax of Language 

By Prof. Rudolf Carnap. Translated by Amethe 
Smeaton (Countess von Zeppelin). (International 
Library of Psychology, Philosophy and Scientific 
Method.) Pp. xvi+352. (London: Kegan Paul 
and Co., Ltd., 1987.) 258. net. 

An Examination of Local Positivism 

By Dr. Julius Rudolph Weinberg. (International 
Library of Psychology, Philosophy and Scientific 
Method.) Pp. vii+311. (London: Kegan Paul 
and Co., Ltd.; New York: Harcourt, Brace 
and Co., 1936.) 12s. 6d. net. 


Te analysis of.-mathematics has given rise to 
important schools of philosophical thought 
in recent years. Progress has indeed been such that 
it is now almost impossible to discuss certain 
fundamental problems of knowledge without 
taking into account their results. The various 
phases of the epic controversies between them are 
highly technical: hence their interest for the 
mathematician as well as for the philosopher. 

Until recently, three irreconcilable doctrines 
concerning the relati between logio and 
mathematics were in the fleld. The logistio thesis, 
which is illustrated mainly by the monumental 
work of Russell and Whitehead, makes pure 
mathematics a branch of logio. For the formalist, 
school, pure mathematics is the science of the 
formal structure of symbols; and all inferential 
systems can be treated as games played in 
acoordance with certain rules, provided the 
expressions used are stripped of their meaning 
and considered in their structural relationships. 
‘The intuitionist thinkers, who follow mainly 
Brouwer and Weyl, maintain that pure mathe- 
matics is founded on a basio intuition of the 
possibility of constructing an infinite series 
of numbers, with the consequence that a large 
portion of higher mathematios is beside the universe 
of logical theory. 

Logical positivism goes beyond logistics and 
metamathematios, in considering that the logical 
characteristics of sentences and the logical rela- 
tions between them are solely dependent upon the 
syntactical structure of the sentences. In this 
way, logio becomes a part of syntax, provided that 
the latter is conceived in a sufficiently wide sense 
and formulated with exactness. 

This claim is developed technically in the 
standard work of Prof. Rudolf Carnap; while 
Dr. J. R. Weinberg’s book may serve both as an 


introduction and as a oritical analysis of i 
various theories connected with this new mo 
ment, which may be considered as one of 1 
strikmg intellectual developments of our tir 
Indeed, its revolutionary character has given r 
to violent controversies which still divide phi 
sophers into rival camps. 

The fundamental position of logical positivi 
is its stand against all forms of metaphysical 
transcendental thought and expression. In thia 

vates the empirical strain which is noti 
able in the works of Bacon, Berkeley, Hume a 
Mill. The main difference of this school from t 
more traditional views of logic, is that the latt 
are concerned not only with sentences, but al 
with the relations of meaning between sentence 
whereas the former contends that logic has nothi 
to do with meaning, and is concerned only wi 
the formal treatment of sentences. 

According to logical positivism, there are on 
two kinds of significant statements: matters 
fact, which have an empirical content and whi 
are verifiable in principle, and necessary truths 
tautologies which follow from definitions regulati 
the use of symbols. Outside these two kinds 


.statementa, all propositions are meaningless, ho 


ever attractive their intrinsic depth or complexi 
may be. What makes it difficult at first to expo 
the real nature of a proposition is the fact that 
is usually expreased as a grammatioally ocorre 
sentence ; thus grammar leads to a host of verb 
obscurities and pseudo-problems which, it is oo: 
tended, have often passed as profound philos 
phical utterances. By inquiring into the meani 
of propositions, confusions, paradoxes, misleadir 
terminology which implies the existence of carta 
entities corresponding to words, are solve 
analytically and thus are given their proper valu 

As Dr. Weinberg points out, logical positivia 
has firat striven to give a careful analysis of ty 
types of propositions: those of physical scien 
(and their common-sense counterparts), and tho 
of mathematics, which are shown to be reducib 
to logical statements free of intuition. The minu 
and exhaustive elucidations of concepts and e 
pressions by Moore, Russell and various oth 
logicians, and the outline of the work of Russe 
and Whitehead (“Principia Mathematica”) and « 
Wittgenstein (“Tractatus Logioo-Philosophicus’ 
are then given a methodical and critical expositio: 
Dr. Weinberg shows the shortcomings of logistic 
and explains how - Wittgenstein’s views lead i 
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lipaiam. His treatment of probability and in- 
ction is less convincing : thus, he says that the 
ree main types of probability are species of a 
apler one, but he does not state it. 

The portion of the book devoted to logical 
atax forms an excellent introduction, though 
chaps not a convincing one, to the standard 
xk of Prof. Carnap, which we may, however, 
osider on, ita own merits. A word should be 
id, first of all, about the excellence of the trans- 
ion made by Countess von Zeppelin of a most 
ficult and intricate text. This translation has 
en the occasion of improving many points of 
ə original German work. ‘The publishers also 
ve spared no efforts and ingenuity in presenting 
oh a book, with its host of complicated symbols, 
a clear and attractive way. 

The starting point of Prof. Carnap’s system is 
at the distinction between the usual syntactical 
les and the logical rules of deduction is that 
‘tween formation rules and transformation rules, 
sth of which are formulated, it is claimed, in 
ntactioal terms. Prof Carnap is thus led to 
dld up the syntax of two languages: what he 
lls ‘language I’ covers a narrow field of concepts 
id shows how the syntax of a language may be 
rmulated within that language iteelf ; 

’ ia richer in modes of expression, and helps to 
emulate all the sentences of classical mathe- 
atios and classical logio. In both ‘languages’, 
e investigation is not limited to the mathematioo- 
gical part of language, but is also concerned 
ith empirical sentences (protocol-sentences ulti- 
ately). Finally, the treatment of the syntax of 
ese two languages leads to an outline of a general 
ntax applicable to any language whatsoever ; 
ough it is admitted that this attempt is very 
r from attaining the desired goal. 

The theoretical value of these constructions is 
be found in their attempt to reach the most 
neral forms of reasoning, and to express them as 
equately as possible. But such a purpose, which 
apparent in the material treatment of logical 
ntax, is formally defeated by the adoption of the 
rinciple of tolerance’, according to which the 
isineas Of logical syntax is not to set up pro- 
bitions, but to arrive at conventions (p. 51). 
rus we are told that “everyone is at liberty to 
ild- up his own logio, i.e., his own form of 
nguage, as he wishes. All’ that is required of 
m is that, if he wishes to discuss it, he must 
ate his methods clearly, and give syntactical rules 
stead of philosophical argumenta” (p. 52). Now, 
mmonsense could admit the form of such a 
aim, if it be made for a game. But it is difficult 
allow it for the study of logio proper, which 
s beyond the actual use of any specific language, 
hether natural or artificial. : 
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However great the skill and ingenuity displayed 
by Prof. Carnap in the construction and defence 
of his ‘languages’, one cannot help questioning 
their practical use. For example, the artificial 
character of ‘language I’ (pp. 58-78) is shown by 
the fact that it introduces a number of new 
symbols and expressions which increase the burden 
of ordinary language; and that it still has to 
justify their meaning and use with a series of 
‘explanations’ bristling with words of everyday 
usage. Again, the comparison of the primitive 
sentences and rules of ‘language II’ with those of 
other systems (p. 96) shows fully how relative 
and conventional this language II, as well as other 
systems, can be. The faot that language II’ is 
able to give an interpretation of the fundamental 
notions of classical mathematics, such as the real 
numbers (p. 147) and classical physica (p. 149) 
scarcely dispels any feelings about ita artificiality : 
for after all, it is difficult.to justify an abstract 
construction which is totally devoid of meaning, 
with the simple excuse that it would provide a 
means of translating into a poherent system of 
symbols the main achievements of the positive 
sciences. 

Such a construction might be accepted if it 
were final both with regard to consistency and 
generality, or if it could be justified on strict 
psychological as well as ontological grounds. But 
such can scarcely be the case of logical syntax, 
though it is bound to find outside itself the 
justification of its principles and development. 
For this reason, “Principia Mathematica” is 
considered as old-fashioned; and Prof. Oarnap 
himself seems already to have moved further than 
the position outlined in his “Logical Syntax of the 
Language” : there is no reason why progress should 
not be continuous, the more so as novelty is 
implied in the very process of analysis itself. 

Without prejudicing the permanent logical 
interest of logical positivism, we cannot help 
thinking that the ultimate basis of its difficulties 
lies in its rather discouraging philosophical im- 
plications. The zest with which the extreme 
formalista develop their technique urges them to 


` throw overboard the whole body of values which 


has so far justified philosophers in undertaking 
their arduous journey across the stormy seas of 
the mental sciences. Thus the major branches of 
philosophy are made to melt down to logic alone: 
metaphysics is bundled out into the expanse where 
lyrical verge already occupies a place of honour ; 
while psychology is forced to find refuge with the 
empirical sciences. If logical positivism had ite 
own way in the active field of the mental sciences, 
logicians alone would survivd the catastrophe 
which would befall philosophy. 
i THOMAS QRAENWOOD. 
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South-West Africa in Early Times 

Being the Story of South-West Africa up to the Date 
of Maharero’s Death in 1890. By Dr. Heinrich 
Vedder. Translated and edited by Dr. Cyril G. Hall. 
Pp. xvi+525+12 plates. (London: Oxford Uni- 
versity Press, 1988.) 15s. net. 


foros this book, originally publiahed in 
German, is in name a history, the author's 
conception of the scope of his subject has necessitated 
a very full treatment of the ethnology and racial 
movements of the native peoples, Bushmen, Herero, 
Nama, Bergdama and Ovambo. Full use has been 
made of much valuable, but unpublished and in- 
accessible material, éspecially the remarkable ool- 
lection in twenty-seven volumes of records of the 

“Sources of the History of South-West Africa”, which 
has been taken into safe custody by the Administration. 

The author's sifting of the material provided by: 
his authorities is cautious and thorough. His dis- 
cussion of the famous rock-engravings and cave 
paintings deserves attention. In the light of his 
experience of the native peoples, and his testa of their 
reactions, he is of the opinion that, while the em- 
gravings are the work of an ancient and vanished 
Pae En Poes aeo rolativoly mar aad faal 
probability the work of the Bushman. 

The English edition omits certain quotations of 
original documenta, and curtails accounts of the 
development of certain vanished mission stations, 
while adding illustrations and mapeh As a summary 
and critical account of unpublished material, the book 
is of considerable value to the student of the history 
of the South African native peoples and their relations 
one to another, as well as to the white man. 


A Catalogue of Vertebrates of Japan 
By Yaichiro Okada. Pp. vi+412. (Tokyo: Maruxen 
Oo., Ltd., 1988.) 12s. 


valuable work presents every appearance of 
careful compilation to show the composition and 
range of the components of Japan’s vertebrate faúna. 
It indicates, ky‘ the way, the intensity of systematic 
work in Japan since von Siebold’s “Fauna Japonica” 
was completed in 1860, for the fauna at present oon- 
tains 8,823 vertebrates, whereas in 1860 only 646 
were known. The classes were represented now and 
then as follows : mammals 375 (57) ; birds 878 (201); 
reptiles 158 (18); amphibians 76 (11); cephalocorda 
1 (0); cyalostomes 7 (0); fishes 2,251 (859). A 
rough glance through the contents shows that of 
non-migratory land forms, mammals, reptiles and 
amphibians, a very high proportion of the subspecies 
are peculiar to Japan and the neighbouring Korea and 
Formosa, whereas aquatic species and birds are more 
widely distributed. But it is surprising to find that 
among the mammals and birds only three mammals, 
the common house mouse, the mongoose and a deer, 
and three birds, are regarded as having been intro- 
duced from other countries. All the coamopolitan 
rats are listed as original natives of Japan. The 
thoroughness of Prof. Okada’s work is suggested by 
the extent of the index, which itself occupies 98 
pages. dJ. R. 
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J. Chr. Fabricius Systema Glossatorum 

Im Anhang: K. Illiger, Die neueste Gatton 
Gattungen Papilio und Sphinx; J. Chr. Fabrici 
Rechenschaft an das Publicum über seine Clasarfi: 
tion der Glossaten,. Herauagegeben von Felix Bry 
(Sammlung naturwissenachaftlicher Facsimile-Drucl 
Band 1.) Pp. xii+112+13+4. (Neubrandenbur 
Gustav Feller, 1938.) 


“Systema Gloasatorum” was the last wo 
of the great Danish taxonomist, J. Œl 
Fabricius, and is of fundamental importance to tho 
who are concerned with the nomenclature of butte 
flies. It is, furthermore, a publication of the great 
rarity, and apparently only two examples exist of t 
original in the Eatin language (1807). The prese 
work reproduces in facsimile the original text 
Fabricius, which is thus now rendered accessible 
all and sundry who are concerned with taxonom 
As supplements there are also included facaim 
reproductions of Iliger’s ‘“‘Gattungs-Eimtheilung d 
Schmetterlinge” and Fabricius’s brief Rechenschaft 
his classification of Glossata. ADL 


Faunistischer Führer durch die Coleoptere 
Literatur 
Die wichtigste Kafer-Literatur nach geographisch 
Gebieten geordnet. Von S. Band 
Europe. Lieferung 1. Pp. 64. 6 gold marks. Liefaruy 
2. Pp. 65-128. 6 gold marks. (Neubrandenbur, 
Gustav Feller, 1938.) : 

HIS work aims at being a guide to the mo 

important faunistic literature on the Coleoptex 

is arranged according to the geographic 
régions. Volume 1, it is announced, will consist : 
the general Palwarctic region and with Europ 
Volume 2 is to treat of the literature referring 1 
palwarctio Asia and Africa together with the Ind 
Malayan region; Volume 8 with Ethiopia, Austral 
and Oceania and Volume 4 with America. 

A specialized work of this kind should prove 
valuable aid to the taxonomist and especially - 
students in the great museums. A survey of the tw 
parts already published makes it evident that th 
“Führer” will simplify the task of searching t4 
literature in any particular group of these insec 
inhabiting a specified country or region. 


Einfuhrung in die theoretische Physik 
Von Prof. Dr. Clemens Schaefer. Band 3, Teil í 
Quantentheorie. Pp. vii+510. (Berlin und Leipzig 
Walter de Gruyter und Oo., 1987.) 26 gold mark 
HIS substantial volume forma one part of 
comprehensive “Introduction to Theoretio 
Physics’ written by Dr. Schaefer of Breslau, and 
concerned with quantum theory, treated mainly fro: 
a mathematical point of view. About one half of tł 


_ book relates to the theory of Bohr, for the auth 


considers that this is historically correct and ali 
represents the best approach to wave mechanic 
The final chapter deals with Dirac’s theory of tl 
electron and positron. 
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Plastics and Some Recent Applications 
By H. V. Potter 


“ONSIDERABLE progress has been made in 

A the practical application of plastics in every 
ahere since the author’s review which appeared 
ı Nature of March 9, 1935. Moulded radio 
«bineta were then just being introduced, and 
«ogo were regarded as a great step forward since 
«ey represented by far the largest mouldings 
hich had at that time ever been made. The 
lvent of these large mouldings meant far more 
aan capturing the radio cabinet market. Their 
troduction entailed the installation of larger and 
«ore powerful presses in moulding works, and 
ace presses of this type had been purchased 
Forte were made to find uses for them, and larger 
«ouldings followed as a natural corollary. 

Probably the largest mouldings ever made are 
1e standard-sized coffins or caskets which are now 
« experimental production. These require a press 
€ approximately 4,000 tons capacity, and each 
kot uses nearly 95 lb. of moulding material in 
8 production. Although the consistent increase 
1 size of mouldings is an indication of progress, 
nprovement is primarily noticeable in the 
iaterials from which the mouldings are produced. 

It is proposed to confine attention in this review 
9 those synthetic resinous plastics which have 
lready attained an important position in industry. 
« brief perusal of the patent literature will disclose 
bat hundreds of new plastica have been proposed 
o recent years, most of which will progress no 
arther than publication of the patent. From the 
odustrial point of view, the two most important 
ynthetio resins are the phenol-formaldehyde and 
wea formaldehyde types, both of which are 
hermo-setting. From each of these, moulded 
oaterials and laminated materials are produced, 
vhile they are also employed in paints and 
varnishes in place of natural resin. 

A brief outline of.the manufacture of phenol 
roducts—better known, perhaps, as ‘Bakelite’ 
nateriala—may assist those who are not familiar 
vith the process. Basically, the production of 
rea materials, once the reainoid has been made, 
a similar to the methods adopted for manufao- 
uring phenoHo moulding powders and laminated 
heet. 

By mixing phenol and formaldehyde in a heated 
eaotion vessel together with a suitable catalyst, a 
eaction occurs which resulta in the formation of 
, heavy viscous mass at the bottom of the vessel 
rith a layer of water above it. When the upper 


layer has been removed by evaporation, the 
remaining material is tapped off and allowed to 
cool. It is then a brittle, amber-like solid which 
can be softened by heating. Continued application 
of heat, however, causes this ‘Tesinoid’, as it is 
termed, to become permanently hard and in- 
soluble. Moulding powders are made by pulverizing 
the initial resinoid and mixing with it various 
fillers, pigments, mould lubricants, plasticizers, 
eto. The ultimate result of this processing is a 
powder from which the moulder produces the 
fmished moulding by charging pre-determined 
quantities into heated steel moulds which are 
then closed under pressure. The properties of the 
mouldings can be varied by changes in the resinoid 
formula and by differing types and proportions of 
filler. In this manner the moulding material 
manufacturer can ensure, within limite, that any 
desired characteristic shall be present in the 
finished moulding. Good dielectric properties, low 
power losses at very high frequencies, resistance 
to heat, water or chemicals are typical examples 
of the many grades of material which have been 
developed to meet some specific requirement. 

In a similar manner, the properties of laminated 
materials can be varied, but within much narrower 
limita, since the manufacturer is restricted in his 
choice of fillers. These laminated materials are 
built up by impregnating sheets of paper or fabric 
with resincid and forming many such sheets 
into a solid board under heat and pressure. The 
material is produced ranging from a few 
thousandths of an inch in thickness for some 
types of electrical insulation up to a maximum 
thickness of 4 inches for gears. Yet another grade 
of laminated material is employed for decorative 
purposes. Veneers and wall panels are now in 
regular production and are used for the surfacing 
of walls and furniture in the home, hospitals, 
offices, hotels, restauranta and all types of publio 
buildings. A surprisingly wide range of beautiful 
colours—pastel shades, black, white, mottlea and 
wood grain patterns—is available, and the materials 
also embody unusual and valuable properties. 
They are unaffected by steam or moisture and are 
resistant to heat, fruit-juioes and alcohol. Their 
surface does not corrode and, being non-hygro- 
scopic, is hygienic and easily kept oleen. 

The range of present-day uses of plastica is so 
wide and so important that it is impossible fully 
to Wescribe their applications in the space of this 
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article. Since engineering uses are now very much 
to the fore, some of the more interesting develop- 
ments in this sphere will be outlined. The aircraft 
industry finds many uses for plastics. Phenol 
plastics are mechanically strong and their weight 
is only half that of aluminium. This fact, com- 
bined with the ease with which moulded parte can, 
be produced, provides a tempting prospect for the 
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length of the blade except where necessitated t 
the gradually decreasing cross-section. A oore 
accurately located in the centre of the blade ap 
around this the reinforced material is moulde 
and compressed. A high-frequency furnace 
employed to melt the core metal without damagir 
the blade. 

An organic glass, obtained from methyl meth: 


aircraft en- crylate, whic 
gineer, and it is one of tl 
is reasonably thermoplasti 
certain that resins, is Fr 
moulded fuse- placing ordi 
lages, winga, ary glass fs 
eto., will be wind shield 
pressed out of observatio 
plastic material turrets, oto., » 
in the not too aircraft. It 
distant future. light in weigh 
The size of has a good m 
mouldings has fractive inde 
hitherto been a E and will mn 
drawback but, if splinter on in 
as mentioned p) paot. 

earlier, mould- ? Many sms 
ed coffins have Fy components i 
been made and H aircraft oon 
moulded sheets Pi struction ar 
of laminated produced fror 
paper and wood plastios, in 
have been cluding barre 
manufactured supports fo 
up to 20-ft. in variable pital 
length. For airsorews 
large struc- shims, chafin, 
tures, such as Tings, eto 
an aeroplane There is n! 
fuselage, wood doubt, too, tha 
reinforoed with if a syntheti 
synthetio resin havin; 
resins has an much greste 
important physica 
future. The anı 
latest develop- elastic pro 
ments here perty could b 
Tollow closely. APPLIOATION OF PLASTIO8 IN DECORATIONS THE WALIS AS WELL AS developed, th 
along the lines TH DESK ARE SURFACED WITH ‘BaKHLITE’ VENHERS. fleld of applica 
of laminated tion for plastic 


material practice, that is, veneers of wood are 
treated with ‘Bakelite’ resins, built up into boards 
of required size and consolidated under heat and 

Another recent development is the moulded 
airscrew blade shown in the photograph oppo- 
site. This is probably the largest moulding yet 
made in which continuous lengths of fabric have 
been used. The threads at the root end forming 
the flange are unbroken throughout the whole 


would be far wider. Research is oontinuall: 
proceeding in an endeavour to attain this object 
and it must eventually be achieved. The limi 
has almost been reached for increasing th 
mechanical strength of plastio materials b) 
differing types of filler. 

Synthetic reams have inade possible a grea 
improvement in plywood, which is of particula 
importance for aircraft work. Phenolic resin 
incorporated on paper are employed as th 
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ihesive for the various plies of a plywood board. 
he paper is of tissue thickness and is merely a 
ehicle for providing a resin film in convenient 
xm. The plies with the impregnated paper inter- 
aved between them are formed into a solid 
card in a hot press, the heat causing the resin 
dm to flow, penetrating the wood and finally 
olymerizing. In contrast to ordinary plywood 
tues, the strength of the synthetic resin bond is 
stually increased by immersion in water. This 
markable water resistance, and the fact that the 
dhesive is impervious to insects and fungus, 
atly enhances the prospects of plywood for aero 
struction. 

Two important applications of phenolic lamin- 
sed materials in engineering are for the pro- 
action of gears and bearings. The material is 
sily machined by standard workshop methods, 
ad gears transmitting up to 300 h.p. are now 
iade from it. One or more of these plastics gears 
«a a gear train results in a considerable reduction 
£ noise and they have other advantages due to 
iir chemical resistance. Wherever bearings of 
tosphor bronze, white metal or lignum vitæ have 
een used previously, consideration may advan- 
xgeously be given to the synthetic resin bearing. 
ar longer life is frequently obtained and the sole 
«bricant required ia water. The material is not, of 
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course, suitable for use for components in high- 
speed engines. 

The applications of plastics to-day are extra- 
ordinarily diverse. Thousands of mouldings are 
made daily and are used in almost every industry. 
More than seven million insulatmg components 
punched from laminated material may be used in a 
single telephone exchange. Matrices for printing 
stereos are made from a phenolic material, dentures 
are made from the pure reainoid, and, in the form of 
lacquers, varnishes and cements, synthetic resins 
are assisting industry in many ways. Yet despite 
the progress which has been made in the past four 
years, it is not too optimistic to forecast that 
progress in the next four years will be even more 
rapid. 

The resins more recently developed, such as 
vinyl and polystyrene, are slowly making headway 
for use to which they are better suited than the 
earlier resins. These materials can be moulded by 
the injection process, that is, forcing the resinoid 
(which has previously been plasticized by heat) 
through an orifice into a closed mould, in place of 
the older method of using the reainoid in powdered 
form. The vinyl and polystyrene resins have 
valuable properties some of which are not possessed 
by the other reainoids. They have a water-white 
transparency, good electrical properties and exoel- 
lent water resistance. They are, however, thermo- 
plastic and can, therefore, be softened repeatedly 
by heat while, as already noted, the phenolic and 
urea resinocids are permanently hardened by 
heating. 

There has been a good deal of development in 
connexion with the equipment for injection 
moulding, and machines are now available which 
work almost automatically except for switching 
on the electric current and keeping the feeding 
hopper filled with the resinoid. Further important 
advgnoes in the mechanization of press operations 
will undoubtedly be seen in the future. 
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- 5 . . Hydrocarbons in Industry. ` 


INCE the structures, and classical methods of 
synthesis.of the aliphatic hydrocarbons serve 
as an admirable introduction to systematic organic 
chemistry, it is perhaps natural that these early 
chapters should be soon ignored and then for- 
gotten.: In those countries, however, fortunately 
endowed with natural sources of liquid hydro- 
carbons, ‘their chemistry has become a subject of 
vital technical and national importance, whilst 
countries which have to rely on imported or 
synthetic producta are even more dependent on 
methods by which cheapness of production and 
economy in utilization of fuels of high octane 
number or of lubricants can be achieved. 
A general discussion was held by the Faraday 
Society’ on April 17-19 at the Imperial College 


of aaa and Technology, London, under the’ 


title ‘Hydrocarbon Chemistry”, with the object 
of ascertaining how far present scientific inquiry 
into the reactions of the hydrocarbons could serve 
in interpreting the somewhat complex processes 
already operating in industry. The discussion 
divided itself naturally into four sections: homo- 
geneous thermal reactions, catalytic reactions, 
synthetic hydrocarbon production and, finally, 
olefine polymerization. 

It is admitted that the mechanism of the 
thermal cracking procees is a complicated one, 
but that it involves chain mechanisms at some 
stage, a hypothesis first advanoed by Prof. R. O: 
Rice and now generally accepted. There is, 
however, no unanimity of opinion as to the actual 
chain processes involved in the reactions. Hydro- 
carbon free radicals can be prepared by a variety 
of methods and iheir properties have been de- 
scribed. It has also been shown that they can 
initiate chains of reaction when admitted to the 
saturated hydrocarbons at suitably elevated tem- 
peratures. Much of the discussion centred around 
the questions as to how the reaction centres 
originate, what were the relative rates of such 
reactions as 


H +0,H, + H, + 0o 
H +0,H, + OH, + OH, 


H, +CH, > H +CH, 


and by what mechanisms admission of nitrio oxide 
cuts down the velocity of decomposition. 

From the technical point of view, the problems 
to be solved im‘ connexion with the synthesis of 
fuels such as-.iso-octane or aromatio hydrocarbons 
are how to utilize two straight-chain hydrocarbon 


and 


fractions, one from C,—G, and the other frc 
0,—C,. It appears clear that owing to the hi 
temperatures involved in thermal cracking, whi 
leads’ to loss of control, the method of attack | 
thermal decomposition of the C,—C, fraction 

O,—C, and resynthesis of- isoparafina is not 

favour, and alternative methods are being sougt 
Three avenues of attack on this problem are bei 
explored, each involving catalytic reactions. T. 
most direct involves catalytic oracking to 

C,—C, fraction followed by resyntheais of is 
paraffins, the second catalytic ring closure, ar 
the third attempts to bring about directly catalyt 
isomerism to isoparafins as has already be 
found possible in the shorter members of +] 
series. ‘The discussion made it clear that tl 
modus operandi of any one of these processes 

by no means olear. This is exemplified by the fa 
that in one of the simplest reactions, namely, tl 
exchange reaction of deuterium with an w 
saturated hydrocarbon, such as ethylene, or 

saturated one, such as ethane, three differa 
mechanisms have been advanced. These may t 
depicted as follows : 


(1) (a) OH,=OH, + OH,=<CH +H 


CH,-OH D 


(b) } tl —> 0H, =0HD 


(2) OHy-CH, D CHÉ CH,-CHD 1] 
+ 4 ti] "+f gk +, 
(3) OHy—CH, i on, —oB_D CH,-CHD = 


roi 


x X 2 


A similar diversity of opinion was noted whe 
the mechanism of ring closure was discussed. 
When heptane is passed over a dehydrogenatin 
catalyst either of the oxide or metal type t 
produce toluene, a mono-olefine is found to b 
present. The third mechanism desoribed abov 
for the exchange reaction is likewise applicable t 
the process of olefine formation, but we note tha 
the half hydrogenated state is an mtermediary i 
the reaction. The answer to the question whethe 
the cyclization proceeds through the olefine o 
through the half hydrogenated state await 
further experiment. It is also interesting t 
observe that both (2) and (8) provide us wit 
mechanisms by which the double bond in a 
olefine can travel towards the end of the chain, s 


Ñ 
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«at oyolization may result. Cyclization in the gas 
“ase involves a large change in entropy, since the 
-Ference in the internal mobilities of the straight 

ain and ring is so pronounced; it is clearly 
wportant to devise some method by which the 
«sition of the moleoulé adsorbed on the catalytic 

Tface at the temperature of ring closure may be 

‘amined. 

On the synthesis aide, discussion was devoted 

: the interesting reaction which occurs between 

saturated tertiary hydrocarbon and an olefine 

the presence of a variety of catalytic agents, 
pecially sulphuric acid. Whilst considerable 

‘ogress has been made in elucidating the structure 
md energies of reactions involving conjugated 
«uble bonds, it would be very desirable if calou- 
ations on reactions of the type 


D + OH, — OH,D +H, 
D + CH, — OH, + HD, ; 
are made. In the technical synthesis of liquid 
el, it is clear that processes of ooal hydro- 
ation are extremely complex and that the 
tification and examination of the’ various 
actions involved would be a matter of great 
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` difficulty. Whilst very complex producta can be 


made by the Fischer—Iropech process, the initial 
reactions which the carbon monoxide and hydrogen 
undergo in building up the complex hydrocarbons 
are much simpler, and some success has already 
been achieved in identi and the 
successive reactions are involved. It was 
clear from the discussion that it may be possible 
to synthesize many other products in addition to 
the straight-chain hydrocarbons by means of this 
elegant reaction. 

The last section of the discussion was devoted 
to the polymerization of the olefines. Here dimerixa- 
tion of short-chain olefines to produce fuels, and 
polymerization tọ produce long-chain maoro- 
molecules suitable for plastica, are at present the 
two important technical objectives. No leas than 
nine papers were devoted to this aspect of hydro- 
carbon chemistry. 

The Faraday Society always attempts to 
emphasize the international character of its 
discussions on scientific subjecta, and it is worthy 
of comment that this meeting was a truly repre- 
sentative one in spite of the present political 
situation. Eso K. BDIL. 


Growth of Induced Plant Tumours 
By László J. Havas, Institute of Pathological Anatomy, Brussels 


COMPARISON between the malignant 

tumours of animals and the plant tumours, 
xmmonly called ‘crown gall’, is beyond the scope 
¢ the present article*. It may be pointed out, 
owever, that characteristic histological and oyto- 
‘gical differences can be observed—obviously 
rough—between these two pathological struo- 
res, such differences being inherent in the two 
pæ of host organisms themselves. It may be 


dded further that the analogies of response of 


lants and animals, to be described, were obtained 
2 apite of their structural differences. 

Inspired, no doubt, by the experimental induc- 
on of tar tumours in animals, discovered by 
‘amagiva and Ichikawa, Komuro! exposed the 
rot tips of Vieta Faba and Pisum sativum to sus- 
ensions of coal tar. He obtained by this method 
ell-characterized neoplasio structures termed by 
im ‘phyto-tartumours’. Most of the cellular 
bnormalities described by Komuro in these 
wellings, such as giant and multinucleate cells, 
turinucleolated, lobed, vacuolized and fragmented 


* Bee for reference on this subject the excellent review of A. J. 
Iker and T. O. Borge, Amer. J. Cancer, 25, Mo. 2, 310-2856. 


nuclei, amitotic divisions, chromosome aberrations, 
eto., were also observed by Mottram, Picon, 
Levine and Bergmann’ and others, in onion and 
bean roots treated with coal tar and also with 
Scharlach Red. Such effects, as the systematio 
investigations of Levine*‘ and Chargaff* have 
shown, were not limited to the particularly sensi- 
tive root tips, for swellings macroscopically oom- 
parable to crown gall, and presenting similar 
cytological abnormalities, were also produced by 
them on the stems of the most heterogeneous 
annuals, and even woody plants, subjected to local 
treatments (painting) with the above and a variety 
of other chemicals. 

The discovery of the active factors in coal tar 
responsible for tumour production in animals 
(Bloch and Widmer), and the isolation and 
synthesis of these and other highly carcinogenic 
hydrocarbons (Kennaway; Clar; Cook e al", 
Fieser, and others), gave an added impetus to 
the study of ‘the etiology and of the experi- 
mental induction of chemical cancers in animals. 
One, of these compounds, 1:2:5:6: dibenzan- 
thracene, was tested by Levine’, and was shown 
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to produce marked overgrowths when applied 
locally (painting) on the stems of a great variety 
of plante.. A similar application of benzpyrene and 
of methylcholanthrene provoked, however, only 
an unlocalized thickening and bending of the 
stems of roses and tomatoes (Havas), although the 
carcinogenic potency of these compounds is known 
to be far superior in animals to that of dibenzan- 
thracene. On the other hand, a definite increase 
in the size of the neoplasms was observed by_ 
Havas’ when crown gall tumours of the tomato 
were painted with benzpyrene at an early stage of 
their development. Such divergencies are natural, 
as the degree of sensitivity of different plants, and 
even of individuals within the species, varies in a 
great measure™‘, 

But the faculty of inducing neoplasms in plants 
is not limited to the above-mentioned polycyclic 
hydrocarbons. Thus, Auler* was able to demon- 
strate that lactic acid also has such properties, while 
the role of this substance in the carcinogenic 
sensibilization of animals was shown by Parventjev’* 
and others. The influence of the different amino- 
acids on the development of the tar tumours and 
the spontaneous tumours of rodents has been 
studied by a great number of workers (Vles™, 
Coulon, Susuki", etc.). While some of these acids 
seem to inhibit cancerous growth, Loystine and 
glutamic acid are generally regarded as carcino- 
genic sensitizers" in animals. An analogous effect 
of these two chemicals is reported by Levine, who 
induced by their local application neoplasms in 
planta. Similar paralleliams of action were obtained 
by such widely different organic and inorganic 
substances as copper, aloohol, ethylene, etc**. 

While in the preceding examples the method of 
the experimental approach to the problem oon- 
sisted in the attempted induction of tumours in 
normal plants, the experiments to be reported 
now were designed to test the effects of the various 
carcinogenic and oarcinolytio sensitizers of animals 
on the incremental growth of plant tumours already 
induced by inoculating the planta with Bacterium 
tumefaciens, the causal agent of ‘crown gall’. The 
technique applied in these experiments was also 
different, the substances having been introduced 
(unless otherwise mentioned) directly through & 
cut in the stem or through a petiolar stump, using 
the negative pressure in the water stream to pull 
up the solutes in the planta‘. 

The carcinogenic power of the œstrogenio 
hormones seems to be now rather convincingly 
established in animal experiments (Leo Loeb”, 
Lacassagne, Fodor et al., Gardner, MoEuen, and 
others). Comparable effects of the follicular hor- 
mone were shown by Havas’! on the incremental 
growth of the crown gall of the tomato, an increase 
in the weight of the tumours, amounting to 76-80 
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per cent, having been obtained as a result of ti 
treatment. The stimulating effect of this hormo 
on the tumours of the tomato was also observ 
by Stapp" ; but on Ricinus, and using a differe 
mode of administration, Verona’ was unable 
confirm such an action. Although apparently l 
active than the follicular hormone, an increase 
the weight (23 per cent) of the above phytocar 
Sai il eee 
the hormone of the anterior lobe of the pituita 
(Havas). 

The experimental evidence furnished by + 
majority of workers (Fodor, Hayashi", Enge: 
Reiss e al., Jones,” and others) seems 
confirm the similarity of action of this endoori 
product in animals. The role of the active princit 
of the thyroid gland in the oarcinogenio sensibiliz 
tion of animals is still under discussion (Suzuki 
Engel", Forsell, Jones, and others). It may 
mentioned, however, that a definite morease ( 
per cent) in the weight of the above neoplasms 
the tomato was obtained under the influence 
thyroid extracte™. Effects to the contrary, namel 
a 20 per cent reduction in the weight of t 
tumours, were also observed by Havas'* on plan 
treated with the hormone of the thymus glan 
which according to Engel”, Arzt, Fichera, ar 
others increases the cancer reaistanoe of anima) 

In spite of the many contradictory views e 
preased by cancerologists as regards the influen 
of the different vitamins on malignant grow 
(Gordonoff and Ludwig™, Caspari, Biseglie, Geré 


* Fodor and Kunos", and others) there is now fa 


agreement that an excess in the vitamins © and 
increases the receptivity of animals to cano 
Vitamin C was tested by Havas" on toma 
plants, inoculated as above, and it was found th 
the weight of the tumours exoooded by 29 per oe! 
that of the controls. Still more striking were tl 
resulta obtained with the vitamins A'and D teat 
on a variety of Opuntia which, after sever 
hundred inoculations, had proved to. be high 
immune to B. tumefaciens, as only about 1-5 p 
cent of the inoculations have taken. Whe 
however, the site of the inogulations was paint 
with solutions of vitamin A or D, 80 per cent | 
the inoculations yielded large iIntumescences™*. 

Colchicine, which has come recently to tl 
fore, thanks to the important investigations | 
A. P. Dustin”, was shown to have encouragir 
carcinolytic properties by Dustin and Amoros 
Peyron?‘ claims even a “complete sterilization” ı 
the experimental and spontaneous tumours | 
different animals. A parallel action of this alkalo’ 
was described by Havas" on the growth of tl 
crown gall of the tomato, the weight of t} 
neoplasms of the treated plants having bee 
reduced to half that of the controls. 
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Finally, an example may be given when the 
soovery of a carcinolytic substance of planta has 
eceded the experimental evidence of the simi- 
wity of ita action in animals. This agent is the 
p of the mistletoe (Viscum album) which, acoord- 
<< to the mode of its extraction and administration, 
oduced tumour resolutions ranging from 66 to 
"000 per cent on tomato and Ricinus planta 
Kavas’). But no clear-cut results were obtained 
‘the author in animal experiments. Thanks to 
\ apparently more adequate preparation of the 
ioum sap, Koch oould report, however, a 
<prisingly high percentage of amelioration and 
mplete healing of the Ehrlich tumours of the 
hice. 

In conclusion, it seems desirable to emphasize 
at, in spite of the suggestive analogies of response 
scribed, the specificity of action of the agents 
sponsible for such reactions is by no means 
gested. The diversity of the chemical structure 

the substances used and the fact that similar 
wallelisms of response can be obtained by purely 
<ysical intervention speak for themselves against 


Obituary 


Prof. W. Cramp 


aes sudden death of Dr. Wiliam Oramp, at 
Llandudno on April 20, at sixty-three years 
“age, will be a severe blow to his many friends and 
pecially to his old students at the University of 
irmiogham. He had a great gift of sympathy with 
3 students. He readily understood their difficulties, 
ok great pains to clear them up and so endeared 
anself to them all. 

Cramp was educated ab King Henry VII Grammar 
shool, Coventry, and at the University of Man- 
tester. From 1892 until 1897 he served his ap- 
enticeahip -with Rotherham and Sons, Coventry, 
id from 1897 until 1901 was an engineer with 
aranti, Ltd., Hollingwood. At the age of twenty-five 
` was appointed lecturer in electrical design at the 
mtral Technical College, South Kensington, under 
tof, Ayrton. He then set up in practice as a oon- 
Iting engineer in London and Manchester, giving, 
the same time, lectures to his old University. In 
08 he was transferred to full membership of the 
stitution of Electrical Engineers ; he communicated 
any papers to it and was awarded several premiums 
rthem. During the Great War he was twice com- 
issioned to do special work for the Board of Trade in 
aly. In 1919 he was appointed professor of electrical 
gineering at the Univeraty of Birmingham, where 
1 did much valuable research work. He always 
joyed showing his friends the origmal work that 
18 being done in the laboratories under his direction. 
Cramp took an active part in the meetings of the 
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such a concept. The connecting link between the 
phenomena observed is, therefore, more likely to 
be found in analogous endogenous factors present 
in both the animal and ar pease 
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Notices 


British Association. In his presidential address to 
Section G at Blackpool on “The Engineer and the 
Nation”, he took a sombre view of the world as a 
whole and of the little recognition given to the work 
done by the engineering profesion. He controverted 
the popular criticism of the use made of scientific 
discoveries for war purposes. He stood as a devotes 
of pure science that had no moral obligations and 
no ethics. If the engineer were left undisturbed by 
the politician, he visualized the power he might 
exert to make war impossible. A few months later, 
Prof. Cramp lectured before the Royal Institution on 
the future of power supply, and he pointed out 
some of the difficulties that would have to be over- 
come before the ‘grid’ system of supply could be 
regarded as ideal. In 1981 Prof. Cramp gave the 
Faraday Lecture to the Institution of Electrical 
Engineers at London and at several of the local 
centres, the subject chosen bemg “Faraday and his 
Oontemporaries”’. 

Several treatises which have proved useful to 
students of engineering were written by Prof. Cramp ; 
in particular, his books on ‘Armature Windings”, 
“Continuous Current Machine Design’’, and, in con- 
junction with O. F. Smith, “Vectors and Vector 
Diagrams”. He also contributed many scientific 
papers to various journals. 

He was the inventor of the ‘Cramp single-phase 
motor’, a self-exciting alternator, apparatus for the 
production of nitric acid from the air, and a new 
system of coal-face lighting. It was only a few weeks 
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ago since his special knowledge of the use of electricity 
of mines was recognized by his appointment to the 
chairmanship of the committee set up by the Secretary 
of Mines to consider what amendments are required 
to the general regulations governing the use of 
electricity in mines under the Coal Mines Act, 1911. 
Cramp took an active part in the activities of the 
British Broadcasting Corporation. He was largely 
responsible for founding the Engineering Olub in 
Manchester in 1918 and the ‘Ohildren’s Ooncert 
Society’ in Manchester in 1914. His interesta were 
very wide and he had been locking forward to many 
plans for the future when the end came. He was a 
widower and leaves two daughters, to whom the 
sympathy of his many friends will be extended. 


Prof. F. J. Cheshire, C.B.E. 

THe death of Prof. Frederic John Oheshire, on 
March 24, at seventy-sight years of age, removes one 
who had a very considerable inftuence on the develop- 
ment of the optical instrument industry in Great 
Britain, more especially during the War of 1914-18 
and-in the following years. His main interests Jay 
in the fields of experimental science, and his true 
vocation was to the life of a teacher. 

Cheshire was_born on June 8, 1860, being the son 
of the late Mr. George Cheshire of Leeds. He was 
educated at Birkbeck College, and at the Royal 


Service in 1880, and thence went to the Government 
Laboratory as a chemist. In 1885 he secured an 


appointment by open competition on the examining 


staff of the newly instituted Patent Office, where he- 


served until 1915, when he was transferred, to the 
Ministry of Munitions and became deputy director- 
general of the Optical Department. On the formation 
of the Engineering Department at the Im- 
perial College in 1917, he accepted the post of 
director, and held this position until his retirement 
in 1925. He was awarded the OBE. in 1918. 
Even this busy career had not exhausted his abundant 
energies, and he afterwards acted as consultant 
to various commercial firms. 

In the course of his early teaching work, Cheshire 
became well known for the interesting experimente 
with which his lectures were illustrated. He had a 
great desire to give practical assistence to students 
from industrial firms, and on one occasion had been 
invited to give a course of lectures on sound under 
the auspices of the London County Council for the 
beneftt of workers in piano factories. At the beginning 
of the course be was asked, ‘What do you know 
about making pianos, Mr. Cheshire ?” ‘Nothing at 
all,” he replied, ae 1 do: know ecrmio things whieh 
every maker of pianos should know.” 

With this outlook, it is natural that Oheshire’s 
main publications were concerned with the improve- 
ment of apparatus for teaching and lecture demon- 
stration. Early papers described optical projestion 
apparatus of an improved description including a 
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polariscope. He also took much interest in tl 
a of microscopes, especially petrological type 
ters. His papers appeared generally - 

Gee i Oued oa ee 
of the Royal Microscopical Society between 1907 aa 
1923. In 1917, it was difficult to purchase teschi 
apparatus, and he designed various ingenious optic 
benches and similar apparatus which could be oox 
structed in the Oollége workshop, in addition + 
sundry pieces of apparatus of an original charac 
including ‘focometers’ and ‘squaring-on eyepiece 
for the equipment of the laboratorics. 
Cheshire insisted that technical optics was ease 
tially a branch of engineering, and changed t 
name of the section to the- “Optical Enginserp 
Department”. He considered that the mechanic 
design of instrumenta needed attention, and t) 
provision of instructional courses, equally wi 
purely optical design. His experience at the Pate 
Office and contacts with the staff of Mosars. Ce 
Zeiss had, however, shown him the importance 
thorough-going computational work in optical desig 
and the appointments made to his teaching ste 
reflected these ideas. 

- Cheshire was a man of charm, and had a-natw 
capacity for leadership. From 1916 until 1920 he w 
president of the Optical Society, and in 1922- 
president of the Royal Microscopical Society. I 
was & founder fellow of the Institute of Physics. F 
was a sportaman of parts, and designed a well-know 
golf-club. In 1886 he married Mary, daughter 
the late Mr. George Richardson of Huddersfield, a» 
had a son and a daughter. 


Pror. Frawrtax NaAoHTIKAL 4 

Oxech physicist, died in Prague on April 12 at t) 
age of sixty-five years. He was the author of sever 
monographs on electrotechnics and applied physic 
He served on the Oxechoslovak patenta council az 
was an authority on wireless transmission as 
technology. 


Wa regret to announce the following deaths : 
- H. Ooote-Lake, treasurer of the Royal Anthrop 
logical Institute, on April 22, aged sixty years. 

Dr. Marguerite Kettle, assistant editor of t) 
Lancet, widow of Prof. E. H. Kettle, F.R.S., on May 
aged fifty-one years. 

Mr. Henry Marsh, C.LE., known for his engineer 
work, especially in connexion with irrigation in Ind 
and South America, on April 25, aged. eighty-sig 


years. 

Engineer Vice-Admiral Sir Henry Oram, K.O.I 
F.R.S., formerly engmeer-m-chief of the Fleet, pa 
president of the Junior Institution of Engineers a 
of the Institute of Metals, on May 5, aged eighty yea 

Prof. O. 8. Plumb, emeritus professor of anim 
husbandry im the Ohio State University, on March 
aged eighty-eight years. 

Mr. Daya Ram Sahni, O.LH., formerly direok 
general of the Archmological Survey of India, ag 
sixty years. s 
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LETTERS TO THE- EDITOR 


The Editor does not hold himself responsible for opinions expressed by his correspondents. 


He cannot undertake to return, or to correspond with the writers of, 


rejected manusoripis 


intended for thts or any other part of NATURE. No notice ts taken of anonymous communications 
NOTES ON POINTS IN SOME OF THIS WHEK’S LETTERS APPEAR AT P. 811. 


NUCLEAR 


Control of the Chain Reaction involved in Fission 
of the Uranium Nucleus 


Ir has recently been shown that the number? of 

neutrons liberated? in the nuclear fission of a 
uranium nucleus 18 sufficiently high to make the 
realization of a self-perpetuating reaction chain seem 
possible. The danger that a system oontaining 
uranium in high concentration might explode, once 
the chain is started, is considerable. It 18 therefore 
useful to point out a mechanism which gives the 
possibility of controlling the development of such a 
chain. 

We form an oxpreasion which 1s characteristic for 
the behaviour of the chain : 


y = fh — a), (1) 


Ay being the product of the cross-section for nuclear 
fission for a thermal neutron of the uranium nucleus 
with the concentration of the uranium; A; the 
product of the absorption cross-section for thermal 
neutrons of the nucleus of kind + multiplied with ite 
concentration; A the sum of all A,’s, which is to 
be taken over all kinds of nucle: present in the 
solution; v w the average number of neutrons 
liberated in one fission, æ the average probability 
for a neutron to diffuse out of the system before 
being absorbed. 
The energy liberated by the chain will be 
E = NF, f (2) 


F bemg the energy liborated in one fission and N 
the number of fissions produced by the chain. We 


have 
N x= vy" + y734 v7 4 .(3) 


The chain gives thus a quantity of energy, which 
is increasing rapidly with time, if v” 1s greater than 1. 
Let us consider the case of a chain which is due 
to fission produced by thermal neutrons ; 
is, a chain propagating itself in a system contaming 
sufficient hydrogen for the slowing down of the 
neutrons. 

If the cross-sections for capture or fission of all 
nuclei present follow tho 1/v law, v” will not depend 
on the velocity of the neutrons and therefore not on 


that | 
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the tomperature of the system (sinco z will in practice 
be small and since it depends in the firat placo on the 
distance necessary for slowmg down the neutron; 
the temperature has, of course, an effect, although 
it will be very small). 

Let us, however, introduce an absorbent, such as 
cadmium, the cross-section of which does not depend 
on the neutron energy in the thermal region. We 
will have, mstead of (1), 

A 
v =y Fao (4) 

where A’ is the sum of all A,’s following the 1/v law 
and A, is a constant, the term due to tho newly 
added absorbent. v” will now decrease with incroasing 
temperature. At a temperature, which will be charac- 
teristic for the composition and the geometrical 
constants of the system, v” will become smaller than 
unity and the system will stabilize iteelf somewhere 
near this temperature; the equilibrium being doter- 
mumed by the fact that the amount of energy given 
out per unit of time by the system (in the form of hoat 
and nuclear radiation) is equal to the energy pro- 
duced by the system. Similar questions have been 
discussed by F. Perrin’. 

Added ın proof : In the case of a chain propagating 
itself by thermal neutrons, the time necessary for the 
slowing down and for the absorption of a neutron, that 
is, its mean life, is of the order of 10-4 seo. If one 
makes v” as small as 1007, it needs 100 times tho 
meen life of a neutron or about 10-* sec. to double 
the number of neutrons, and with that the enorgy 
liberated per unit of time. It ıs therefore possible 
to control the development of the chain by a periodical 
interaction of absorbers which break up the chains by 
entering the system. F. ApLER. 

H. vox Hasan, Jun. 
Laboratoire de Chimie Nucléaire, 
Collège de France, Paris. 
1 
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Decay Curves of Uranium and Thorium Fission 
Products 

It has been’ suggested by Bohr! that the rare 
isotopo 44°U is responsible for the fission produced 
m uranium by slow neutrons, while the fission prò- 
duced by fast neutrons is to be ascribed to the 
abundant isotope $U. In this connexion rt is of 
interest to see whether any differences can be detected 
- between the shapes of the resulting decay curves for 
the flasion products of uranium bombarded with fast 


© Urentum 


© Uremum , tow neutrons 


+ Thorium 


100 200 Joo 400 


Droay CURVAS FOR THE DISINTAĦGRATION OF URANIUM BY FAST AND SLOW 
NEUTRONS, AND FOR THE DISINTEGRATION OF THORIUM 


and slow neutrons, and also to compare these curves. 


with those obtained with thorium. Some experimenta 
by F. Joliot? indicated that slow neutrons were 
relatively more effective in producing the longer period 
activities than the shorter. 

We have made similar experiments using neutrons 
from a lithium target bombarded with 50 micro- 
amperes of 750 kilovolt deuterons. The fission pro- 
ducts were collected by recoil on a collector plate 
placed 1 mm. below a glase plate painted with 
uranium or thorium oxide. In the fast neutron 
experimenta, these plates were surrounded with 
cadmium sheets and placed immediately below the 
lithium target. In the slow neutron experimenta 
a 4 om. alab of paraffin wax was interposed between 
the target and the plates, which were resting on 
another block of paraffin wax, 8 om. thick. In the 
latter case 75 per cent of the activity obtained was 
due to slow neutrons (only 25 per cent remaining 
when the plates were shielded with cadmium). 

In three, series of experiments, uranium was 
, bombarded for 20 seconds, 3 minutes and 100 minutes, 
respectively, care being taken to keep the neutron 
intenmaty constant during the irradiation. In the 
first two cases the collector was of lead, while in the 
100-minute experiment paper was used. Afterwards 
the activity of the collector plates was measured with 
a Geiger counter connected a Neher-Harper 
circuit to a ‘scale of eight’, which had been tested 
for linear counting up to 5,000 particles per minute. 
The accompanying graph shows the decay curyes 
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obtained with 100 minutes exposure; each curv: 
represents two series of measurementa. The shap 
of the curve is the same for fast and for slow neutrons 
This was also the case in the experiments witi 
3 minutes exposure and 20 seconds exposure, wher 
several series of measurements were taken and th: 
decay was followed for 30 mmutes and 5 minute 
respectively. In no case did the ratio of the activit: 
for fast and slow neutrons change during the decay 
a change of 10 per cent would have been noticed. 

As regards the thorium fisio: 
products, the shape of the decay 
curve is agam indistinguishable fron 
that of the uranium fission product 
for the same time of exposure. Ih 
order to avoid contamination wit» 
the active deposit from thorium 
emanation, the thorium oxide laye 
was sealed up behind a celluloid foi 
of 0-4 mm. aur equivalent. In th 
case of the 100 mmutes exposurr 
this was, however, not sufficient 
and only when the emanation was 
continuously blown away durinp 
the exposure was this contammatior 
avoided. 

From the measurements jus 
reported, it thus seams impoesibk 
to decide whether different uranium 
isotopes are msible for the 
fliion produced by slow and fast 
neutrons. Although some of the 
periods for the fiasion products fror 
different nuclei must be different, 
the abundance of periods of any 
duration seems to be so great that 
these differences are amoothed out 
R in the resulting decay curve. 

We wish to thank Prof. Niels Bohr for i 
the problem, and Prof. L. Meitner and Dr. O. R. 
-Frisch for help and advice. 


SOO minutes 


T. BJERGE. s 
K. J. BROSTROM. 
J. Koon. 
Institute of.Theoretical Physics, 
University of Copenhagen. 
May 2. 


1 Bohr, N, Phys. Rer., W, 418 (1039). 
1 Joliot, F., J. Phxs., 10, 159 (1939) 


Tracks on Photographic Plates of the Recoil 
Nuclei of Disintegration of Uranium 

UNDER the bomberdment of uranium by neutrons, 
recoil nuclei of great mass and high ionizing 
power are produced. According to the measurements 
of Frisch, the ionization which they produce along 
their tracks attains 70 Mev. Their range in air, 
measured by Joliot*, is nearly 3 cm. 

For these reasons, it was to be expected that the 
tracks of such recoil atoms would be observed on 
photographic plates with a thick coat of emulsion. 
Our first experimenta’ suggested this assumption. On 
a plate, 2 cm. x 8 cm., some thick and short tracks 
were obtained, which can be attributed to the 
uranium recoil nuclei. A preparation of radio- 
thorium plus beryllium being taken as a source of 
neutrons, besides the recoil tracks a considerable 
background of y-reys was also observed on the plates. 
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In order to avoid the background in further experi- 
sents, irradiation was effected by the neutrons 
‘tained from a „cyclotron by means of the reaction 
s-D-n. The experiment itself was carried out in the 
lowing manner: a photographic plate was placed 
bove a thick coat of metallic uranium powder at the 
istance of 2-3 mm. The plate was turned with the 
nulsion coat toward the uranium. The irradiation 
sted 10 minutes. As a result, we obtained on 
ae plate tracks of uranium a-particles and other 
‘tacks almost identical with them in range, but 
aicker and more continuous, which we believe to 
elong to tbe uranium recoil nuclei. The character 
* these tracks is shown on the accompanying figure, 
hich shows a photograph of two tracks ın the 
culsion especially prepared for these experiments. 

One of these tracks, i 
entinuous ahd thick, 
ith @ range oorres- 
nding to 1-6 am. ‘of 
r, belongs to a recoil 
icleus. Another track, 
5 am. long, belongs to 
10 a-perticle of uran- 
mm. In the second 
ack, separate grains 
an be discerned, and it 
an also be seen that 
iis track is thinner. Although the composition of the 
culsion was especially chosen in ordor to facilitate 
iscrimimation between recoil nuclei tracks and 
particle tracks, In many oases it is very difficult to 
o this, chiefly because many of the tracks are directed 
lmost perpendicularly into the emulsion and therefore 
vey cannot be examined in detail with the microscope. 
foreover, the greater number of tracks come from the 
terior layers of the uranium and have therefore 
nall ranges. 

If the counting is limited only to the tracks of range 
-5 om. and more in air, then the plate of area 6 am.! 
soeives nearly six hundred recoil nuclei in a minute. 

Although in our experiments the source of neutrons 
as nearly thirty times as powerful as that used by 
risch, our resulta agree fairly well with his data 
.5 particles in 1 minute fram 300 mo.). Our data 
iffer, however, greatly from the results of Roberta, 
loyer and Hafstad‘ (30 particles in 1 minute from a 
yarce equivalent to 10 curies). It is possible that 
iis contradiction may be explained by the fact that 


oberta and co-workers counted only the impulses of © 


ergy 75-150 Mev.; however, according to our 
cperiments, the action of the uranium recoil nuclei 
1 the photographic plate is not expected to differ 
uch from the action of a- i . This would 
æxord with the assumption of Joliot®, who believes 
iat the average of the recoil nuclei is only 
385 Mev., and not 75-150 Mev. as Meyer and 
workers thought. 

In conclusion, it is to be noted that after irra- 
ation for three hours of bismuth, gold and platmum 
ith neutrons from a cyclotron, no recoil nuclei 
ere observed. 


Radium Institute, L. Myssowsxy. 
cademy of Sciences U.8.8.R., A. JDANOFF. 
Leningrad. March 19. : 


Misch, O. E., NATURE, 148, 276 (1930). 
olot, F., O.R., 206, 341 (1039). 
denoff, A., and Mywowsky, L. 0.2. Aosd. Sei. d'URSS., in the 
Press. 
E. B., Meyer, E. O., snd Hafstad, L. BR. Phys. Rev, B, 


oliok, F., C.R., 308, 647 (1030). 
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ober ae a-Particles from Oxygen, Nitrogen 
and Fluorine Bombarded with Protons 

THs bombardment of fluorme by protons leads to 
the emission of a strong y-radiation, for which the 
excitation curve shows well-defined resonances!. In 
a letter by Dee, Curran and Strothers*, in which the 
nature of this y-radiation is discussed, strong reasons 
are given for expecting the emission of a short-range 
a-particle group in the same transmutation, and it is 
pointed out that this group should show the same 
resonance excitation as is found for the y-radiation. 
Assuming the y-ray energy? to be 5-8 Mv., the 
calculated mean range of the a-particle group is 
1-1 cm. 

In some earlier work‘ on the transmutation of 
fluorine a search was made for this group, but no 
evidence of ita presence could be obtained, although 
with a bombarding voltage of 450 kv. the measure- 
ments were extended to a range of l om. Recent 
unpublished work in this laboratory on the energy 
of the y-radiation has, however, shown that the 
figure of 5:8 Mv. is probably too low, and the oal- 
culated range of 1-1 cm. for the «-particles is thus 
too high. In order to investigate ranges of leas than 
1 om., the ing voltage must be reduced to 
lees than 450 kv. in order to prevent scattered protons 
from entering the ionization chamber. 

Experiments at these low voltages have recently 
been carried out, and the emission of a group of 
a-particles of mean range 0-8 cm. from a thin barium 
fluoride target bombarded with 830 kv. protons has 
been established. (We understand that these short- 
range a-particles from fluorine bombarded with 
protons have also been discovered at Pasadena by 
McLean and Becker, using a cloud chamber.) A 
rough excitation curve for the production of these 
particles is given in Fig. 1 (curve A), and shows that 
they follow approximately the same resonance curve 
as that obtained for the y-raya (curve B). The 
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resonance character of the group makes ita observa- 
tion difficult, as it does not appear at bombarding 
energies below 300 kv. and is obecured by scattered 
protons above 400 kv. There is, however, a definite 
y-ray resonance between these two voltages, and the 
occurrence of this peak in the a-particle excitation 
fonction indicates that these particles must be 
associated with the y-radiation. A further discussion 
of the interpretation of the y-ray process has already 
a 


the course of this work, the emission of groups 
of a-particles of mean ranges 2:07 + 0-05 cm. and 
2°57 + 0°05 om. at 500 kv. bombarding energy was 
also observed from fluoride targets. These groups 
- were also obtained from a carbon target, and it was 
suspected that they were due to nitrogen and oxygen 


contamination. Confirmation of this view was 
obtained by the proton beem from the 
accelerating fe seen a thin aluminium window 


a eee oa The range 
distribution of the dismtegration particles was in- 
vestigated with a shallow ionization chamber. 
Curve A of Fig. 2 shows the a-particle groups obtained 
from air, and curve B those from a mixture of 20 per 
cent nitrogen and 80 per cent oxygen. The intensity 
ratio changes in the manner assuming -the 
2-07 om. group to be due to the transmutation of 
oxygen and the 2-57 om. group to that of nitrogen. 
These groups have therefore been interpreted as due 
to the disintegration of the rare isotopes of oxygen 
and nitrogen in accordance with the reactions 


WO + 1H >N + He +Q, .... (1) 
and_ 

UN 4 H +1 + Ae + Re o . a . (2) 
The observed releases are Q, = 3:96 + 0-15 Mv. 


and Q, = 5:00 + 0-15 Mv. 

Tho mass of HN has been determined by Bain- 
bridge and Jordan’ from the mass-spectrograph 
doublet “NHN and in given as 15-0080 ++ 0-0008, 
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aauming that tho mass of 1N is 14-0076 + 0-000! 
This value of 3N agrees with that obtained fror 
disintegration dasta, and combining it with th 
observed value of Q,, we obtain a value of 18-0080 - 
0-0004 for the mass of 1O. The mass of this isotop 
has been given by Aston’ as 18-0057 + 0:0002 an 
by Mattauch* as 18-00876 + 0-0002,-and the presen 
determination thus tends to support an intermediat 
value. 

There is considerable discrepancy between th 
various values which have bean obtained for th 
mas of 130; Aston gives 12:00355 + 0-0001 
Bainbridge gives 12-00402 + 0-00017 and from disit 
tegration data given by Cockcroft and Lewis® for tl 
reactions : 

10 +H > 1N + ‘Ho ©. 2. 1. ({ 
uN + °H = 10 + He, . . .. (C 


a value of 12:0048 is obtained using Aston’s valu 
for the masses of “He and *H. From the observe 
Q, we caloulate that the mass of 1O is 12-0038 
0:0004, assuming Bainbridge’s mass of SN. © 
value for the masa of 1*0 is thus based ultimately c 
Bainbridge’s mass of 1N, which is in agreement wit 
the value obtained from reaction (3). The energ 
release found by Oockcroft and Lewis for reaction (- 
enables the mass of 1O to be calculated direct) 
from that of 14N, and this gives a value of 12-004 
in good agreement with our value. 

W. E. Buronam. 

C. L. Suara. 


April 22. : 
1 Curran, Deo and Potriflka, Proc. Rey. Soc., A, 109, 260 (1038). 
a Narur, 143 [759] (1630). 

* Halpern and Crane, Phys. Res., W, 260 (1930). 

Smith, Proo, Roy. Soo., A, 108, 176 (1938). 


The Meson and its Transformation into Heavy Particle 

THH meson or mesotron was first introduced b 
Yukawa to serve as the connecting link betwee 
f-rey disintegration and the forces responsible fc 
nuclear binding. Subsequent work has identified : 
with the penetrating component of the cosmic rayı 
but the meson has not so far been observed in nuolee 
reactions (apart from coamic rays), for the neceasar 
energy of about 100 Mev. has not been availab) 
except in the recent experiments on the fission « 
the uranium nucleus, which, however, have not a 
far been investigated in sufficient detail to make an 
definite canclusion possible. 

Following Yukawa, the meson is assumed to obe 
the Bose statistics. This is necessary if the neutror 
proton interaction is brought about through tł 
meson only ; but, if the existence of neutral particle 
called neutrettos', be also , then the protor 
neutron interaction will brought about throug 
the exchange of a meson and a neutretto, and wi 
lead to two alternatives for the statistics obeyed b 
the intermediate particles: (1) both the meson an 
the neutretto obey Bose statistics; or (2) both obe 
Fermi statistics. Case (1) corresponds to that studie 
in detail Bhabha, Heitler, Kemmer and, other 
but posatb (2) has not been fully explored, anı 
therefore, the statement that the meson obeys Bos 
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atistics can at the present stage be regarded only 
1 an assumption. 

The spontaneous transformation of a meson into 
ı ordinary electron and neutrino has been discussed 
seoretically*, and the ‘decay period’ has been found 
« be in reasonable accord with observations on the 
ass absorption anomaly for coamic rays. We have 
«nsidered the possibility of a meson being trans- 
med into two heavy particles, a proton and a 
sutron. The initial energy of the meson must of 
surse exceed about 2Mct ~ 2 x 10 ev., M being 
.6 proton mass, to provide the proton and neutron 
st-mass energies. The transformation probability 
proportional to g*, where g is the usual constant 
imension, electric charge) characterizing the strength 
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of the nuclear fleld surrounding & neutron or a proton. 
This probability comes out to be very high, and it 
seems that the protons and neutrons found in cosmic 
rays are poasibly due to the spontaneous transforma- 
tion of mesons of very high er ey 


. C. MAJUMDAR. 
Boso Research Institute, 
Calcutta. 
D. 8. KOTHARI. 
University of Delhi, 
Delhi. Feb. 14. 


and Høætler, Ni TURE, ge 158 (1938). These authors asomo 
neutrettos to follow Bose statisties, 
! Buen, E, and Heleenberg, W., Mres. ecaH. Neturwiss,, 17, 27 


PuysIcs AND CHEMISTRY 


Preliminary Report on the Masses of '*C and “N 


WrirTH a newly constructed mass-spectrograph of 
ainbridge and Jordan type!, we measured the mass 
fferences of 1H,- 1'0 and of 1*CH,-—14N. These 
D8 eae roduced. by electric discharge through 4 
of methane, carbon dioxide and air in a 
Gey Gechene be af Hea Geet ae In 
Idition to these doublets, lines of NH,, NH,, 
I, O were also simultaneously obtained on the 


«ame plate. Photographic plates employed in this 
ork were parol t from the commercial process 
lates by umannization, 10-20 seconds being 


afficient for photographing spectral lines on De 
ates 


By measuring every interval of these lines with 
I = 1-008, a dispersion coefficient at every point 
a the plate was determined empirically as accurately 
3 we wanted. 

Since difference in dispersion coefficient at various 
arta of the plate was found to be very slight, and 
<oreover no systematic error took place during the 
reasurement, the determination of dispersion o0- 
ficient with our method can be quite justified, and 
10 following results were obtained : 


Number of 
- Doublet doublets Drfference of mam 
measured 
20H, — 10 16 O-08442 + 000009 
40H, — “N 38 0-01257 + 0-000068 


From these results and Aston’s 1H = 1:00812 + 
‘00004 *, isotopic masses of 1*0 and 14N can be 
sloulated as follows: 


14C = 12-00394 + 0-00018. 
MN = 1400761 + 0-00021. 


A full account will be published elsewhere. 


T. ASADA. 
T. OKUDA. 
K. Ogata. 
8. Yosumioto. 
Department of Physics, 
Osaka Imperial University, 
Osaka. 


Discrepancies in the Isotopic Weight of 1*C 

Or some forty isotopic weights so far determined 
by the doublet method, more than half depend on 
that of 18C as a substandard. As chairman of the 
International Committee on Atoms, I am anxious 
that some agreement should be reached on this 
isotopic weight to enable a satisfactory table to bo 
adopted. Ill-health has prevented me making any 


- further measurements for the past year, but Mattauch 


has recently published results! indicating that my 
value 12-00355 + 0:00015 is too low. He gives as 
his own 12:003876 + 0-000032, closely with 
Bainbridge and Jordan’s latest value, 12-00398 + 
0:00009. Much as I regret being compelled to 
criticize the resulta of other workers, I feel it may 
be well to explain some of the reasons which prevent 
me accepting the high value with entire confidence. 

My first criticism concerns the accuracy claimod. 
My own figure corresponds to an uncertainty of 
position of a line on the photographic plate of 
0-0075 mm., Bainbridge’s to 0:0045 mm.; Matt- 
auch’s, owing to the much smaller dispersion of his 
apparatus, to 0:0003 mm., which seems very small 
for photometric measurements. My second and more 
important oriticism is the possibility of somo 
systematic error in the instruments. The funda- 
mental discrepancy in the doublet O—OH, could be 
explained by supposing that my apparatus gives the 
mass of the molecule too low relative to that of the 
atom, or that the other types give it too high. What 
evidence is there for either of these possibilities ? 
Suspicious of the first, I checked the maas of 110 by 
as many different methods as possible’. One, the 
doublet CO—O,H,, only used molecules and othors 
only used atoms; all gave resulta consistent with 
my low value, which was further supported by more 
measurements of the doublet 4*A—O,H, * and by work 
on Ti‘. 

The three doubleta CO—14N,, C—™“BH, and 
**Ne—OD, quoted by Mattauch to check his high 
value are neutral in their evidence, for it so happens 
that if my values for all the atoms concerned aro 
put in, the agreements are equally good. 

To use & loose optical analogy, Mattauch and 
Bainbridge’s double focusing is related to my single 
focusing as a lens to a pim-hole. The lens gives 
greater sharpness, higher resolution and in most cases 
higher accuracy, but it may on the other hand 
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produce distortion not likely with & pin-hole. In oon- 
nexion with such possible distortion, several points 
may be noted. The first is the asymmetry of the 
linea in the O—OH, doublet which caused Bainbridge 
to reduce his first estimate of 0:0369 + 0:0002 for 
the difference in mass® to 0-08649 + 0-00008%, which 
was very nearly halfway to mine, 0-03601 + 0-00016. 
Then Mattauch’ states that in his measurements of 
the N—OH, doublet his plates were unaccountably 
inconsistent, some agreeing better with my value of 
this doublet than with Bainbridge’s. 

Two other cases are of interest. Mattauch* 
measured the doublet “O—*OH, obtaining & value 
for the mass of O of 18-0087 + 0:0007. My own 
measurements’ of this doublet indicate a higher 
value, 18-0057 + 0-0002, in much better agreement 
with the best optical determination of Babcock and 
Birge’ of 18-0065 + 0-00018. 

In 1937 Mattauch, in collaboration with Hahn, 
demonstrated the formation of "Br in rubidium 
material. In connexion with this piece of work, 
which I consider one of the most beautiful ever made 
in the application of mass to chemical 
problems, he measured?’ the doublet sSr—ĦSiF, and 
found a difference of packing fraction of 9-0 + 0:5. 
It is now known that the packing fraction of the 
comperison molecule is very exactly xero, but from 
Dempster’s peanae Soe curve! and the measured 
value for the iso “Kr, which is — 7-40, or 
— 7-18 if we use the high value of 110, it seems 
reasonably certain that so large a negative value as 
— 9-0 is inadmissible. It will be noted that both 
these discrepancies are of the same sign and suggest 
the same explanation. 

Considerations such as these make me doubt the 
wisdom of adopting a value depending on measure- 
ments of one doublet only. I checked my value 
with the doublets CO—O,H,, “A—C,H,, *A—O, and 
%*A++—OH,. Measurements of these with a double 
focus mass-spectrograph would be of great help in the 
present uncertainty. In the meanwhile, it is a matter 
of some satisfaction that the whole difference remain- 
ing amounts to 27 parts in a million—only twice my 
estimated error. 

. F. W. Asrow. 

Cavendish Laboratory, i 

Cambridge. 

April 29. 

1g. isoh, Phys, 18, 578 (1988). 
1 NATURE, 139, O82 (1687). 
* Proc. Roy. Soo., A, 183, 301 (1937). 
“Narvme, 141, 1006 (1938). 
* Phys. Rsv., 49, 883 (1930). 
* Rew. Mod. Phys., 9, 300 (1937). 
1 Nauna., 8%, 747 (1937). $ 
* Phys. Rev, 60, 617 (1930). 
’ Phys. Res., I7, 283 (1931). 
* Naturwise., 25, 170, 189 (1087). 
1 Phys. Rev., 53, 870 (1988). 


Rigidity of Liquids 

As was reported by us in a recent note’, the mono- 
chromatic radiations of the zmo arc, namely, 4680, 
4722, 4810 A., diffused longitudinally by liquid 
glycerine at 26° O., revealed, on either side of the 
primary lines, the presence of sharply defined dis- 
laced components in the spectrum of the scattered 
ight. The spectral shifts of these components is 
0-52 com., corresponding to a modulation frequen 
of 1-58 x 101 seo.. s 
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On the basis of the usual Brillouin formula, tl 
velocity of the acoustic waves giving rise to the 
components comes out as 2500 metres per sec. Th- 
is considerably higher than the ultrasonic veloci™ 
of 1910 metres per sec. as determined for glydern 
at the same temperature for longitudinal waves » 

10" sec.-', generated by the piezo-electr 
method. That sound waves of such high oi 
as 1-53 x 10% should be observable at in 
liquid so highly viscous as glycerine is unintelligib 
on the classical hydrodynamics. It appears to » 
that Clerk Maxwell’s concept? of fluid viscosity 
a fugitive elasticity resolves this difficulty and, 
addition, offers a ready explanation for the observ 
great difference between-the velocities for ‘hyperson« 
and ‘supersonic’ waves. 





Acetic ac 








Srpmorna oF 4046 A. MEROURY BADIATIONS SCATTHRED 
BY LIQUIDS. 


It is clear that if a liquid possesses rigidity, tì 
velocity of propagation of the longitudinal wav 


of sufficiently high frequencies would be aye + 4/8 
ep 





instead of 4/E, b and n being the bulk modulus ar 


rigidity modulus respectively of the liquid. Taki 
these two expressions as giving the velocities of sou 
in the h ic and ultrasonic ranges of frequenci 
en eden bulk modulus comes out as4-6 x It 

the rigidity modulus as 2-4 x 10%, the form 
pean closely with the reciprocal of the direct: 
o ed adiabatic compressibility. ` 

The foregoing explanation of our results finds stror 
support from the fact that the time of relaxati 
calculated from the viscosity and the rigidity 
glycerine, by using the Maxwell formula 7 = n: 
comes out as 8-5 x 10° sec., which is much larg 
than the actual value of the time period, 0-65 x 10 
sec., of the observed Debye waves. Further, we ha: 
found that with rising temperature, the divergen 
between ‘hypersonic’ and ‘ultrasonic’ velocities 
glycerine diminishes, ` as is to be expected from t. 
rapidly falling viscosity and the consequent dimin 
tion of the relaxation time. 

Our observations thus seem to establish, expe 
mentally, the thesis that for mechanical disturbanc 
of sufficiently hi frequencies, a liquid behav 
essentially as a soli On the besis of this thesis, 
becomes easier to understand the general relati 
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sbween light-scattermg and fluid viscosity, illus- 
«ated in the accompanying spectra of light scattered 
four liquids of increasing viscosity, namely, benzene, 
stic acid, salol, and glycerine, all of which de- 
dlarize light strongly. It will be noticed that in the 
«ectrum of glycerme the rotational ‘wings’ atcom- 
uying the Rayleigh line, which are so prominent 
feature with the more mobile liquids, are almost 
«mpletely absent, thus indicating that, in respect 
` light-scattering, glycerine is practically indis- 
siguishable from an amorphous oh. 
0. V. Raaran. 
C. 8. VENKATESWARAN, 
Department of Physice, 
Indian Institute of Science, 
Bangalore. 
April 1. 
qaman, O. V., and Venkateswaran, O. 3., NaTURB, 148, 701 (1038). 
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Anomalous Properties of some Anhydrous Salts 
of the Iron Group at Low Temperatures 


It has been established in the Leyden Laboratory! 
«at the susceptibility of nickel, cobalt, ferrous and 
«romium chlorides at the temperatures of liquid 
rdrogen depends on the intensity of the magnetico 
iid. 

It has been found in our laboratory’ that all these 
«betances show jumps in the specific heat similar 
. shape to those exhibited by ferromagnetics. These 
vo facta have led to the view that the anomalies 
beerved, namely, dependence of the susceptibility 
a the fleld and the jumps of the specific heat, might 
ə due to a transition of the salts from the para- 
aagnetic to the ferromagnetic state. A detailed 
«vestigation of the temperature dependence of the 
isceptibility, carried out by us, showed that the 
wrous and cobalt chlorides and cobalt iodide exhibit 
t the temperature of the specific heat jump a 
“aximum of susceptibility the position and sharp- 
ees of which depends on the intensity of the magnetic 
ald, and in such a manner that on moreassing the 
eld the maximum shifts to the lower temperatures. 
his fact does not fit in with the usual notions of 
rromagnetism. The low value of the susceptibility 
ad the absence of signs of saturation in these salts are 
kewise inconsistent with the hypothesis of ferro- 
sagnetiam. 

It seems poemble to explain the dependence of 
re susceptibility on the fleld, the anomaly of the 
secific heat and the temperature dependence of the 
iwsceptibility by the ‘quenching’ of the orbits of 
tetallic ions in the electrico field of the crystal, a 
mept introduced by Stoner. The dependence of 
1e susceptibility on the field is then accounted for 
y the external magnetic fleld forcing out the orbits 
‘om their quenched states, that is, increasing the 
fective number of the carriers of magnetism. The 
amperature influences the quenched orbits m the 
ame sense, namely, increase of the temperature 
iminishes the effectiveness of the crystalline field. 
‘he existence of the maximum of susceptibility is 
ecounted for by the increase of the effectiveness of 
he electric fleld due to the lowering of the tampera- 
are, and ita location is determined by the internal 
lectric field, the temperature and the external 
vagnetic fleld. As the latter two are disturbing 
ictora with regard to the quenching of the orbits 
1 the crystalline field, the increase of one of them, 
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say, of the magnetic field, diminishes the temperaturo 
of the maximum. The jump in the specific heat 18 
due to the orientation of the orbital moments in the 
crystalline field. 

Investigations of the magneto-caloric effect and 
the specific heat of ferrous and cobalt chlorides in 
magnetic fleld, carried out by G. Miljutin and 8- 
Shalyt, show that at temperatures below that of the 
susceptibility maximum the magneto-caloric effect 
is negative, that 18, the salt cools when the magnetic 
fleld is applied and vice versa. The position and 
magnitude of the specific heat jump depend on 
the intensity of the magnetic fleld. These now facts 
support the hypothesis of the quenching of tho orbits 
and cannot be explained by the ordinary transition 
to the ferromagnetic state. 

A detailed description of the resulta obtained will 
appear in the Journal of Bxperimental and Theoretical 
Physics (Russian). 

8. SHALYT. 
Ukrainian Physico-Technical Institute, 
Kharkov. 
March 21. 


1 Lød Comm, 29b; 1786; 1786; 201a. 
1 Sow. Phys., 7, 66 and 255 (1085); 9, 237 (1036). 


Experiments on Pumping Liquid Helium to 
Low Temperatures 

TEMPERATURES sensibly lower than those usually 
attained by pumping liquid helium are accessible 
now that the design of apparatus can take into 
acoount the known characteristics of the creeping 
film phenomenon! of liquid helium I. In a previous 
paper? it was shown that tem below 0:8° K. 
could be reached very simply by constricting the 
lower part of the Ponpe ee to restrict the 
creeping of the belium . We suggested that 
still lower temperatures might be attamed by using 
a membrane pierced by a small hole instead of the 
constriction tube. The advantage of this design is 
that it reduces the film flow while offering the 
ini im to the flow of gas evaporating 
from the ace of the liquid owing to the normal 
heat influx. 

Experimenta m which the hole was 0-15 mm. in 
diameter have confirmed this suggestion: using an 
ordinary laboratory pump of speed 10 litrea/sec., we 
obtained a temperature of 0:73° K. in a vessel of 
4 0.0. capacity. The temperature was measured 
ee, using chrome alum as thermometer, and 

rating ita magnetization (corrected to that of a 
sphere?) against temperature between 4°K. and 
1-5° K., as given by Keesom’s 1932 vapour pressure 
curve‘, 

There is at present an uncertainty of some hun- 
dredths of a degree in the value of the temperature 
reached. If Keesom’s 1987 vapour 5 are 
used in the calibration, the figure for the temperature 
becomes 0:76° K. Some of the values on the 1937 
curve are probably in error, however, for application 
of the Clausius-Clapeyron equation leads to improb- 
able thermal Pee of helium gas. Also, careful 
Ineesurements of vapour pressure against the sus- 
ceptibility of paramagnetic salta (which form a more 
adequate thermometer in this region than can a gas 
thermometer) indicate that there is some incon- 
sistency in both vapour pressure curves. (This 
question is bemg further investigated in the Clarendon 
Laboratory.) The same uncertainty, of course, applies 
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also to previous experimentat on the lowest tem- 
peratures attained by pumping liquid helium (0-71° 
on the 19382 soale), so we oan state that the region of 
temperature hitherto available only with the te 
ep porevus of thess earlier experimonta ig now acoes- 

e with the simple means described. 

As the pierced membrane used in the above 
experiment offers an appreciable resistance to gas 
flow, we are now engaged on experiments to deter- 
mine the size of membrane hole best suited to 
different Gonditions of heat influx to the apparatus. 
For this the normal heating (that is, by gas 
conduction and radiation) to vomsels lees well fusulated 
is simulated by enclosing an electrical heating coil in 
the helium vessel. These experiments have shown 
that a hole of 0-15 mm. diameter is too small unless 
the beat influx can be reduced below 1 millical./min. 
For example, a heat influx of 8-5 millical./min., which 
is roughly that occurring in our ordinary 30 c.o. 
vessel for tization experiments, gives a tem- 
perature of 1-05° K. with a 0-15 mm. hole, while with 
a bigger hole it is again possible to reach below 
0-8° K. . 

A complete account of these experimenta will be 
given later. 


Polymorphism of the Micas and Diffuse X-Ray 
Scattering of Layer Silicate Lattices 

Tua first signifloant work on the structures of the 
micas was that of Maugin!, who measured the unite 
of structure and discussed types of isomorphous 
replacements. Pauling’, on the basis of his co-ordina- 
tion theory, proposed general structures that were 
shown by Jackson and West’ to be correct in some 
detail for muscovite. Maugin noted that the lattice 
dimension along the o axis of a biotite orystal was 

tly one half that of muscovite, and he further 
o ed diffuse scattering of X-rays from several 
crystel zones. 

Muscovite vantains close-knit layers approximating 
[[(Al,)A18i,0,,(OH),]]* in composition that are 
Joined across the cleavage by potassium atoms 
- having twelve-fold ination. The unit of 
structure chosen by Jackson and West is crossed by 
- two such layers related by a glide reflection plane, 

the crystal symmetry being monoclinic holohedraL 
Phlogopite results from replaci (AlL) with octe- 
hedral co-ordination by (Mg,), which completely fills 
the octahedral positions ; in biotite, (Al,) is replaced 
by magnesium and iron. 

Examination of many micas now brings to light 
a great variety of structure. Biotite, ite, 
lepidomelane, zinnwaldite and lepidolite often have 
a single layer structure, the crystal being 
monoclinic hemibedral. A three- 
layer structure is also frequently found for lepidolites 
and sinnwaldites. Two-layer structures, similar to 
but not identical with that of muscovite, have been 
found for four of the fifty biotite-like samples ex- 
amined. Several biotite samples were found in which 
_ the unit of structure apparently was crossed by six, 
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eight and ten layers. In the last case, the latti 
periodicity is more than 100 A. m a direction norm 
to the unique monoclinic axis, which introduc 
some question about the extent of an element : 
the crystal mosaic. Twenty samples of musocovit 
including seven specimens associated with biotite « 
lepidolite (zoned ) al had a two-layı 
structure, and none showed diffuse reflections. 
Many of the biotite-like samples give diffu 
ing of X-rays in [Agkel] zones for which tl 
b index 1s not a multiple of three. This is a resu 
of random combinations of the various structure 
Thus if same elements of the three-layer 
are replaced by a two-layer structure, the periodicit 
along the o axis will be for those planı 
with the b index other than a multiple of three, ar 
reflections from such planes will be broadena 
Random elements in the single-layer structure gi 
rise to diffuse ing but do not prevent 
agreement between observed and calculated intens 
ties. In structures of higher layer multiplicity, 
few random elements make intensity caloulatior 
impossible by m ing an indeterminate pha: 
shift, but do not necessarily lead to diffuse scatterin 
as is shown by the layer minerals dickite, talo an 
pyrophyllite as well as by the micas. 
- The uniqueness of the muscovite structure is 
result of its departure from tbe ideal arrangeme 
proposed by Jackson and West. This departun 
which is considerable, is shown by the relatively hig 
intensities of reflections from (06) with } odd, whic 
should be absent for the ideal structure as they a 
for the biotites. Incomplete filling of the octabedn 
co-ordination iti in muscovite leads to dir 


positions A 
. tortion of the oo-ordination and therefore of the laye. 


As a result, there is but one way in which the twelve 
fold co-ordination of potassium between layers ca 
be obtained. In the biotites, complete filling of th 
octahedral positions gives a regular arrangemen 
within a layer and thus its various combination 
of layers. Even the two-layer biotite structures hav 
(062), 7 odd, reflections absent. 

The distmotion between muscovites ‘and bioti 
from mineralogical data, has partially. been recognize 
. Diffuse scattering of X-rays from th 
micas has features in common with the phenomen 
described by Preston® and Guinier’ for . Con 
siderable time will elapse before detailed analyses o 
the many structures observed can be ee 

STERLING B. RICKS. 
U.8. Bureau of Chemistry and Soils, 
- Washington, D.O. 
*Mangin, O., O.R, 188, 228 (1997); 158, 870, 1181 (1028). 
Acad. Soi., 16, 123 (1930). 
W., and West, J, £. Krist, 78, X11 (1990); 85, 1¢ 
N., Amer. J. Sei, 9, 309, 415 (1025). 
saa, B70 C1086); PRL Maga 8, ab Oota). OO 
* Guilmer, A., O.R., 908, 1641, 1972 (1988); NATURN, 148, 600 (1938 


Interrelation of Dissociation En » Internuclea 
Distance and Bond Order for Carbon bon Linkage 

Fox and Martin! have found that the heat c 
dissociation (D kgm.-cal.) for different carbon-tarbo: 
linkages (organic compounds, graphite, diamond 
follows smooth curves when plotted against eithe 
internuclear distance (fe angstroms) or bond order a 
When the assigned values of any pair of the thre 
magnitudes D, fe v are plotted against each othe 
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sgarithmically, approximately linear relations are 
Ebtained, from the slopes and intercepta on the axes 
wf which it may be deduced that the following relations 
iould hold very approximately : 
Dr} = 282 Q) 
zihr = 3-7 (2) 

‘ox and Martin’ have independently deduced the 
slation Dr; equals a constant, by a semi-empirical 
«othod, as consistent with a potential energy function 
m a sımple form recently proposed by Sutherland, 
sad with a modified Morse-Clark relation connecting 
ond constant ke with rẹ. It is of interest to note that 
ne latter type of relation, omginally devised for 
oectroscopic diatoms only, is found to have applica- 
on to molecular hnkages. This has also been shown 
y Thompson and Linnett’. 

In the last two columns of the table below, fẹ is 
rlculated from D, and z from rẹ (calc.), using (1) 
«ad (2). 
O—Olmk D 


= Dr} s'r? rfe(œlo) s (calc.) 
1 205 07 


r 

cae 161 1204 3 3 63 3 

spectrum 126-8* 1308 2 T84 3°55 1-305 215 
thylene 125-1 133 £2 204 3-74 1-32 2-10 
enrene 105-3 140 1-42 289 38-78 1-39 18 
raphite 100 142 1:45 286 3-67 1-41 160 
' T6 164 1 274 3°65 1-55 0 98 
carbons 18 160 1 T70 370 1-58 0-91 


=> Approxmmate assignment for C, by Mulliken‘ (5 5 volts). 


It should be mentioned that the data involve the 
woertain heat of sublimation of carbon (S kgm.-cal.). 
‘he D values above,depend partly upon the estimate 
«f Bidgwick and Bowen’, S = 150. If we follow 
‘ox and Martin and take the true value to be 
J = 150 + g, where q is unknown, it is found that 
he slope and*degree of linearity of the logarithmic 
Djre lines are little affected by changes in q over a 
wide range from g = — 20 to +100. The beat 
»xponenta for rẹ in (1) range from about 2:9 to 3-4 
w q changes from —.20 to + 40, with oo j 
shganges in the constant term of (1). If we adopt 
Ferzberg’s* value S = 124, the Te exponent in (1) is 
2-8, go that the form of the relation is tically 
maffected. The value S = 140 makes Dr, as nearly 
ronstant as possible, and the constant in (1) takes 
the general form 282 + 2:13 qg. The relation (2) is 
ndependent of 8. 

Fox and Martin have obtained good additive rela- 
tions for the heats of formation of various organic 
sompounds on the basis of their assignments to 
individual linkages on the assumption that the C—C 
‘and C—H_) single bond energies are constant. The 
accurate work of Roesini’, however, indicates that 
gven in paraffin hydrocarbons, CyHin+,, these link- 
ages differ slightly in D values, and that only for n 
greater than 5 is the increment in D for each CH, 
added constant. It is hoped that the present work 
may assist in the task of assignment of individual 
linkage contributions more accurately than is at 
present possible. 

0. H. Douanas CLARK. 
Department of Inorganic Chemistry, 
University, Leeds. 
March 27. 
1 For, J J, and Martin, H. A, J. Chom, Soc., £106 (1038). 
" Privately communicated. 
* Thompson, H. W., and Ltt, J. W. J. Chem. Soc., 1384 of seg. 


t Mulikmn, R. B., Res. Mod. Phys., 4, 1 (108%). 

1 Sidgwick. N. V., and Bowen, H. J., Asn. Rep. Chem. Soo , 387 (1931). 
* Heraberg, G., Chem. Rev., 90, 145 (1987). 

1 Romin, F. D, Burewu Stand. J. Res., 18, 21 (1934). 


Supplement to NATURE of May 13, 1939 


801 


Demonstration of Optical Interference Figures 

Tr is not generally known that by using ‘Polaroid’ 
filters of sufficient size (1} in. to 2 in. diameter), 
optical interference-figures afforded by crystals in 
convergent polarized light—moet difficult subjects to 
project satisfactorily on a screen—are obtained in a 
simplified manner with resulta exceeding im clearness 
and brilliance those got by the older apparatus. 

As shown in Fig. 1, the left-hand side consista of 
the usual source of light, L, either arc or coiled- 
filament lamp, W, a water-cell, 4b, an ordinary 
Abbe condenser and S, the stage. P is the polarizer, 














PROJECTION APPARATUS UBLXG 
NOTA SIMPLIFICATION OF THE R.H.B. 


SxercoH or 
‘PoLARorDs’. 


large enough to give full scope to the width of the 
Abbe. This is z aA; except that a 
‘Polaroid’ filter may be used for P. The departuro 
from the usual practice is in having no lenses whatever 
between crystal and screen, in faot, nothing but the 
largest available ‘Polaroid’, A. A large, even inter- 
ference figure resulta, and if A is placed close to the 

imen, the full aperture of the Abbe is made use 
of. Actually, the optic axes of Rochelle salt can just 
be brought in (22 = 120°). For intermediate optic 
axial an , for example, mica, sanidin, borax, eto., 
the ts are excellent. With uniaxial figures, up 
to 86 rings bave been counted, under optimum 
conditions. Figs. 2 and 3 are from actual photographs 
of the sersan itself with the figure projected on it. Tho 
soreen should not be more than a foot from the 





Fig. 2. 


Fig. 3. 


PHOTOGRAPH OF SCREEM 
WITH BIAXIAL FIGURE 
FROM MIGA CLEAVAGE. 


PHOTOGRAPH OF SOBNEN 

WITH UMNIAXIAL -FIGURE 

FRom KH,PO, PRO- 
JHCTAD ON IT. 

< 
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analyser for large 22 values, but may be any distance 
for uniaxial crystals. A translucent screen, with the 
class on the far side, is better for a ‘front’ view. 
The apparatus used by me was a microprojector. 
supplied by Flatters and Garnett of Manchester, a 
8-ft. cirolo bemg well illuminated with a 48-watt, 
low-voltage lamp. Oheaper grades of ‘Polaroid’ are 
E. E. Buoxxey. 
Crystallography Department, . 
The University, 
Manchester. 


Measurement of the Amount of Steam Escaping 
from Areas of Volcanic or Solfataric Activity 


Ow the slopes of Mt. Tongariro in the Tongariro 
National Park, New Zealand, there is a remark- 
able area of solfatario activity called Ketetahi 
Hot Springs. One of the most noteworthy features 
is the column of steam arising from the vigorous 
fumaroles-of this area. This column of steam has 
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cloud, and the velocity of ascant in calm weather 
or of sidewards dispersion by wind, were determine 
in various ways. From the Ketetabi hut, about } mil 
distant, the steam appears as two columns, whiol 
at about 80 per cent humidity are 100 metres anc 
50 metres in diameter respectively. The roughes 
Measurement was that of the size of the cloud. I: 
had to be assumed that the cloud was circular i 
cross-section. For vertical ascent the diameter wa: 
estimated, and in a strong wind the diameter of the 
horizontal cloud could be determined with the ac 
of an inclmometer. The velocity in calm weathe» 
could be found from the observation from the hus 
of the time for the cloud to rise to the height of the 
summit of Te Mari, and in a wind, from the time 
to blow over the face of Tongariro. Measurements 
were also made at the active area with an anemo 
meter. Here, on the driest day, the size of the cloud: 
from the individual famaroles was estimated on thr 
fleld and from a photograph. A final assumption 
was that the temperature in the cloud was the samc 


oes ——— | 
[Photo by Dr. P. Marshall 


ORATHE or Warrs ISLAND. 


been noted by Hochstetter!, who gave a drawing 
of the volcanic peaks from Ongarus, 36 miles away, 
and in this the column was clearly shown. Thomas? 
stated that it was visible for fifty miles, and although 
it has not been possible to check this, the statement 
is probably still correct in favourable circumstances. 

In March 1985, I attempted, among other physical 
and chemical investigations at this area, to estimate 
the amount of steam escaping. The method was 
based on the fact that the actual amount of water 
in the droplets forming a cloud is small in oom- 
parison with the water present as vapour in saturated 
air. The dropleta, however, define the extent of the 
air saturated with water vapour from the fumaroles. 
If the original humidity be known, and the cross- 
sectional area and velocity of the cloud be observed, 
it should be possible to calculate the output of the 
fumaroles. The water present as droplets is of 
importance only if the original humidity be high. 
Tn observations by Kohler? on ordinary clouds, the 
amount ranged from 0-12 gm. to 0-96 gm. per cubic 
metre. As a mean, an addition of 0-5 gm. was made 
to allow for the visible droplets. 

Observations were made at humidities from 60 to 
96 per cent, determined by wet- and dry-bulb thermo- 
meters in an improvised screen. The size of the 


as in the surrounding air. This should be approxi- 
mately correct at a sufficient distance from the 
fumarole. In calm weather, the rise of the column 
is assumed to be due to the lower density of saturated 
air, and not to a difference of tem . The 
results of various estimates ranged from 30 lb. to 
120 Ib. of steam per second. The best value was taken 
as 50 Ib. per second or 180,000 Ib. per hour, which 
is about the yield of a small steam well in Tuscany 
or California. For comparison, it may be mentioned 
that the steam required to heat the water in the hot 
stream flowing from the area was only 0-6 lb. per sec. 

In November 1938, Dr. P. Marshall made arrange- 
mente for a visit to White Island, the active volcano 
in the Bay of Plenty, and invited me to assist him 
on the chemical side. To reach White Island, a launch 
trip of fifty miles on the sea is necessary, and 
the bad landing made le a stay of only 1} days. 
In this short time, with much other work to be done, 
only very rough observations could be made. Four 
main columns of steam, 120, 60, 30 and 20 metres 
in diameter were observed. From the humidity and 
the time to rise to the level of the crater rim, the 
output was estimated as 1,000 Ib. per second. This 
would make the area twenty times as active as 
Ketetahi, a not unreasonable estimate. 
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In view of the great importance of water vapour 
«all voloanic phenomena, it was thought desirable 
> direct attention to this method of estimating the 
otivity of solfataric and volcanic areas. With suit- 
ble instrumental aid, and more time for th 
beervations than was available, the died aacke 
e used for oomparing the activities at different 
xalitieæ and recording changes in the activity of 
reas under observation at mtervals. 
Stuasr H. Witson. 
Dominion Laboratory, 
tepartment of Sciontifie and 
Industrial Research, 
Wellington, N.Z. 
Mochstetter, “Reiso der O. F. Novara”, Geol. Teil, 1 (When, 1864) 


Thomas, Treas. N.T. Inst., 98, 306 (1888). 
Kohler, Geofywiske Pubdlibesjoner, §, 1 (1930). 


Benzil—a Skew Molecule ? 
Tum values of the dipole moments of bensil and 
thenanthraquinone in various solvents, determined 
y us, and summarized below, suggest that the 
armer molecule has a skew configuration in which 


be two 0.H,-b=0 units lie m planes which are 
early mutually perpendicular (see figure). 





Carbon disulphide 


This is seen if a certain structural similarity 
setween benzil and phenanthraquinone be assumed, 
cause then the moment of the latter can be taken 
w that of the completely ots form of the former, 
vhence the component moments acting in the 
lirections of the >C=—O Hnke are each of 3-2, D 
oagnitude. Knowing this, the effective degree of 
ee an 
culated, since, from symmetry, during rotation 
f the two benzoyl groups, y those resolutes 
See geist etal et ec 
on to the experimentally measured resultant 
herefore—if the two rotatable halves of the mole- 
ule are set in planes making an angle X° with one 
mother—this resultant ia given approximately by 
? = 3-2, cog 30 V 2(1 + cos X), from which values of 
' between 90° and.100° are obtained by substitution 
f the resulta, in the accompanying table. 

If this conclusion is correct, benzil is the third 
nolecule for which a ‘skew’ configuration seams to 
xe necessary, the previous two! being hydrogen 
veroxide and hydraxine. We think that the reasons 
idvanced by Penney and Sutherland! for the last 
asos, however, cannot apply to benzil, which is 
wobably a molecule the shape of which is set by 


/ 
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the superposition of electrostatic and steric repulsive 
forces (tending to produce a irans-structure) and van 
der Waals’ attractions (tending to produce 4 ois- 
structure). In connexion with this point, it is relevant 
to note that published data! show that diacetyl, for 
which the van der Waals’ attractions must be weaker 
than for benzil, has a definitely greater X angle 
(180°-140°). ; 

Z y C. O. CALDWELL. 
R. J. W. Le Fiver. 

University College, 

London, W.C.1. 
April 1. 

1 Penney and Trans. Faraday Soo, 80, 808 (1024). 
‘Zahn, Phys. Re., 49; 291 (1982). 


The Vector Map of the Cyclol C, Molecule 


Tum vector map of a projection of the cyclol 
structure O, prepared by D. P. Riley and I. Fan- 
kuchen! provides elaborate illustrations of the rudi- 
ments of map theory. Particularly is it to be noticed 
that the weaker of the two peaks in the map is not 
the projection of a peak which could be observed in 
an equally coarse vector map of the skeleton in three 
dimensions. In this respect, the illustrates a 
distinction between dominant features of a crude map 
and precise details of a complete map: ina complete 
map of a projection, every point against which there 
een ey ee ee eee 

space against which there is an entry in the oom- 
plet a ties dimenaicoal map. 

If vector maps are to be utilized in science, care 
must be taken that the -assurance- proper to the 
realization that the nature of the relation between a 
point structure and its vector map is a problem in 
pure mathematics is not transferred to assertions 
which have no mathematical basis. When Riley and 
Fankuchen say that their projection “could reason- 
ably be expected to bear some resemblance to that 
due to the whole molecule”, I can only point out, 
by way of warning, that if the four triangular faces 
of the O, skeleton were omitted, much more than 
one third of the skeleton would remain, but the 
peaks of Riley and Fankuchen’s own map would no 
longer ernerge. 

there are no mathematical grounds for the 
statement by Riley and Fankuchen that side-chains 

perpendicular to the plane of projection 
“cannot alter the fundamental pattern of the vector 
map”. Even a few side-chains perpendicular to the 
plane can easily alter the intensity of every entry 
and therewith alter the shape of every contour and 
destroy or create ee ee. š 

I am not, of course, presuming to that 
Riley and Fankuchen’s expectations may not be 
justifiable somehow for the particular case with 
which they are dealing, or to deny that when the 
structure of insulin is known the effect of the side- 
chains in the vector map may turn out to be as 
ee e I am concerned only 

in view of the setting in which they have 
beni displayed, that neither expectation nor affirma- 
tion can claim the support of general mathematical 
theory. 
E. H. NEVOLE. 
University of 
April 15. 


2 Marcum, 148, 648 (1930). 
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Effects of Veiling Glare in Binocular Vision 

T. Murray Martin and R. W. Pickford have 
reported an experiment on the effecta of veiling 
far oe size tion in monocular vision'.*. A 

i tial velling glare $e often resent in fog vision, 
when one object is seen through more fog than 
another. The present experiment, which was on 
binocular vision, dealt with sixe and distance per- 
ception when two similar objecta were seen through 
a veiling glare greater over one object than over the 
other. 

A box blackened inside was divided into two 
sections by a milk glass panel. Eyeholes in one wall 
and an opposite gave the subject an un- 


broken field of vision about one metre by two, at - 


three metres distance. In the right-hand section 
were two 60-watt lamps. t from either of these, 
passing the milk glass, a veiling glare in 
the subject’s eyes, by reflection from a piece of 
plate glass set across the left-hand section at 45° 
to the Hne of vision. The lampe were set BO 
that either produced a glare about twice as Intense 
at ane side of the visual field as at the other. The 
subject saw two white disks 11 cm. in diameter 
standing about 60 cm. apart on a blackened table, 
against a black lit by a 40-watt lamp 
above his head. He could vary the distance and 
apparent size of the disks by pulling strmgs. They 


varied slightly in relative height but not in apparent - 


distance apart. Hither disk could be used as a 
standard at 300-cm. distance. The greater glare 
could be on the right or left. The variable disk could 
be set initially too far away or too near. The eight 
possible combinations of conditions were used in 
turn and an equal number of readings taken for each. 
Subjects 1 and 2 were instructed to move the 
variable until it seemed at the same distance as the 
standard. They often made a rather wide adjust- 
ment, were then diasatiafled and made a narrower 
adjustment. They said the wide difference repre- 
sented apparent equality of distance, but left apparent 
imequality of size. If these attitudes to size and 
distance alternated unconsciously in fog vision in 
a faa Si a ram 
The remaining subjects were tested twice, first for 
distance and then for size ption. All agreed that 
Sauahty’ fot apparent. datana Inf onir of 
apparent size and vice verse. 




















5.3 
om. 
1-20 |<0-01 
1:86 |< 0-01 
104 |<0-01 
1-08 |` 0 05—003 
2-16 |<0 01 
> 
For five of the nme subjects the differential 


veilmg glare had a measurable effect. This is shown 
in the acoompanying table, where the mean positions 
chosen for the disk under greater glare, measured 
fou the Other aikare tives’ for these abion 
The sexes of the subjecta, numbers of readings, 
stendard errors and probabilities of the means gre 
shown. Subject 3 tended to see the veiled disk as if 


farther away than the other (working by distance), 
Subjects 6 and 9 saw it nearer (by distance) ; subjects 
5 and 8 saw it as if larger (by size). 
Examination of the results by the analysis of 
variance enables us to draw the foll conclusions : 
(a) The eight conditions, taken together, produced 
significant differences for all subjects but 4 and 7, 
working by distance. (b) The time order, indi 
produced no ap le affect. (c) Change 
nas Slay ane eames E E 
effects in subjecta 8, 5 and 9, and doubtful in 7 and 8, 
working by distance; but only in 3 and‘6 by size. 
(d) Obange from variablo under more to variable 
under leas glare produced significant effects for sub- 
jects 8, 6 and 9 working by distance; but only for 
subject 8 by size. (e) Change from variable left tc 
variable right produced significant effects for all but 
subject 7 (doubtful) workmg by distance; and for 
subjects 3, 6, 7 and 9 by size. (f) The smallness of 
variances due to interactions of conditions indicates 
that the factors mentioned above were effectively 
t. 
subjects consistently over- or under-shot the 
mark when working for distance ; by size all under- 
shot it but subject 9, who was inconsistent. 


B. BaniwaToN SMITH. 
Psychology Dearien; 
The University, 


St. Andrews. 
R. W. PIroxroRrD. 
Psychology Department, 
The University, 
April 8. 


1 NATURE, 141, 371 (1988). 
1 Brit. J. Payeh., 90, 91 (1938). 


. Changes of Average Maternal Age 

Ix & report in NATURE of March 18 of an addreas 
delivered by Dr. L. 8. Penrose to the Industrial 
Section of the British Psychological Society on 
MAg 8, the following sentence occurs: ‘When 

-rato is the average maternal age 

[average age at child- ek will Gecbably. torcia 
greater”. In support of this view it is stated that 
Dr. Penrose estimates the average maternal age in 
England at the present time at 29 years, whilst, -in 
Japan (with a much higher birth-rate), it is said to 
be 26 

In the case of England and Wales, on account af 
defectiveness of birth registration prior to the passing 
of the new Populgtion (Statistics) Act last year, it is 
unfortunately impossible to estimate accurately the 
average maternal for any past period, except 
perhaps 1921 and 1931, for which certain approxi- 
mate figures derived from census data are available. 
For certain European countries, however, the a 
maternal age at various periods may be readily 
calculated from published data. The following 
estimates are derived from figures found in Kuczyn- 
ski’s “The Measurement of Population Growth”. 

It will be seen that, contrary’ to Dr. Penrose’: 
conjecture, the average pang eae Mommie with 
the birth-rate. Reverting to Great Britain, it happens 
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TasLe 1. AvensaGu Marupnat AGI 

Period Average maternal age e 
Sweden A 

1871-76 82 2R 1 30-7 

1801-05 31-78 274 

1911-15 30 38 23-5 

1926-30 20 67 15-9 
Denmark 

1 30-84 322 | 

1901-06 20 98 20 

1911-15 20 55 26-1 

1926-30 28 93 18 6 
France 

1802-07 29 08 225 

1908-18 28-58 19 5 

1028-81 28:10 17 9 











„hat in the year 1855, the first year of compulsory 
virth registration in Sootland, the information 

i was relatively complete, and included age 
$ mother. It is, therefore, possible to compute 
erago maternal age for that year. Recently we 
lave made an estimate of specific total fertility rates 
for Scotland for 1931 (based.on the specific legitimate 
fertility rates published by the Registrar-General for 
3cotland in the Report for the year 1937) from which 
the average maternal age for 1931 may be obtained. 
Ihe resulting figures are shown in Table 2, which also 
includes figures for England and Wales, 1921 and 
1981, based on estimates published by the Registrar- 
General in the Statistical Review for 1932. 


TaBLe ?. APPROXIMATE AVHRAGH MATERNAL AGE. 




















Agpros, average & 
Period maternal ago Birth-rate 
Sootiand 
1855 30 2 313 
1981 29-3 19 0 
Hngland 
1921 T 30-1 24 
1981 29-6 15 8 











These results show the same trend os the more 
accurate figures for Sweden, Denmark and France 
already quoted. There would seem, then, to be little 
doubt that in England and Wales and in Scotland, 
as in other European countries, the fall in the birth- 
rate has been accompanied by a fall, and not & rise, 
in the average maternal age. Oloser examination 
shows that, in general, the fall in fertility first affects 
the older married women, and gradually spreads, 
usually in a remarkably regular fashion, to the 
younger age groups!. The effect of this in lowering 
ee age is evidently more than sufficient 
to ce any rise in the average age of marriage 
which may have occurred. 

It follows that the remarks of Dr. Penrose relating 
to mongolian idiocy have a significance exactly 
opposite to that suggested in the article. With the 
fall in the birth-rate we should expect not an increase, 
but a fall in the incidence of this congenital ab- 
normality. 

R. 8. Baronay. 
W. O. KERMAOK. 
Royal College of Physicians Laboratory, 
Edinburgh 


March 29. 
1Cf. Barelay and Kermack, Proc. Roy. Soo. Edim , $8, 55-72 (1038). 
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Variations in Follicle Population Density in the 
Merino Skin : 
DvupginG research on fleece density in the merino, 
I was impreesed with the urgent need for some form 
of direct observation of the akin structure m studying 
the follicle and fibre population. Consequently I have 
in the main adopted histological techniques. How- 
ever, the suggestion made by Duarden! regarding the 
possible value of observations on the ‘grain’ surface 
of leather appealed to me as an even more rapid 
and direct approach. Through the courtesy of tho 
Wool Industries Research Association, I was able to 
secure the tanned skin of a South African Capo 
merino which Duerden had used in his comparative 
zoological studies of fibre and follicle arrangement ın 
the Ovids. 











Fig. 1 


After preluminary studies to establish the optimum 
unit area for counting, the order of accuracy of sample 
counte and a system of sampling, the whole skin was 
examined at 584 points. From this data the accom- 
panying chart (Fig. 1) was prepared. The intenmty 
of the colour tone is directly proportional to tho 
follicle population density. Regional variations are 
defined by grouping values per unit area into four 
arbitrary class intervals (4, B, O and D). The 
chart is an accurate reduction of the original skin 
shape and represents rather more than 90 per cent 
of the fleece area in the living animal. The photo- 
micrographs (Fig. 2) correspond numerically to the 
points indicated on the chart, the magnification 
(x about 6) being uniform. It will be noted that not 
cnly is there a progressive reduction in follicle populd- 
tian per unit area in a dorso-ventral direction but 
also that, corresponding with this reduction, changes 

= 
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occur in the arrangement of follicles. The dense and 
more or lees uniformly distributed population of the 
dorsal regions assumes an increasingly distinct linear 

t ventrally (Sites 1-6). Pasmng across 
the margins of the well-defined inguinal and axillary 
regions (Sites 7—9) these rows become dispersed into 
isolated and aingle follicles. It is in such 
regions that the most obvious trace of the primitive 
trio grouping can be observed. With reduction in 
density ah increase in meen follicle size occurs. It 
would seem that the values for density of follicle 
population are with marked bilateral 
symmetry about the dorsal longitudinal median line. 
The main gradient to be dorgo-ventral, 
though a fairly well-defined antero-posterior gradient 
may usually be observed. The inguinal and axillary 
‘regions constitute minor gradient fields within the 





main system but do not belong to the fleece area of 
economic interest. The gradient systems noted here 
are confirmed in histological studies. 

These observations support those of Wildman’ and, 
considered in relation to embryological and histo- 


logical studies, may have considerable significance in 
the development of reliable methods of fleece analysis, 
especially in regard to the problem of sampling. 
Further studies on this clase of material are 
in view of the encouraging results so far obtained. 

This work was done during my tenure of the Walter 
and . Eliza Hall fellowship in veterinary science at 
this University. 

H. B. Canter. 


F. D. MoMaster Animal Health Laboratory, 


University of Sydney. 
March 28. 


1 Duerden, J. H, Duil. Weel Ind. Res. Asses., 5, 3, 24 (1936). 
1 Wildman, A. B., Natora, 189, 285 (1037). 
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‘Freq Discrimination’ in I i 
a New Theory 


Ir has long been known that some at any rate oi 
those insects which posseas tympanic organs are able 
to discriminate between sounds which differ by a 
factor other than intensity. Regent, pe example, 
showed that a long-horn grasshopper, 
apterus, could distinguish the stridulation of ita own 
from that of related species, and either from various 
artificial noises. No insect has any peripheral 
mechanism which would permit harmonic analysis 
after the manner of the mammalian cochlea. Thc 
only alternative basis for discrimination is that 
different sound qualities shall be represented in thei 

itory nerves by different temporal patterns o) 
afferent nervous im . But here a limit is imposed 

the refractory iod* of the 
nerve fibrea, and y dis 
criminstion on this basis would 
only be expected to be possible for 
frequencies up to a few hundred 
cyclea per second. 

Jt has been shown* that the 
tympanic organs of insects do not 
respond at all to such low fre- 
quencies, nor is it to be expected! 
that they would, except at enor- 
mous intensities, for the area of 
the yee membrane is very 
small. aximum sensitivity ia 
found to occur for frequencies of 
5000-20,000 o.ps., and at any 

the nervous response to 
a pure tone (if it can be obtained at 
all) is asynchronous, that is, the 
nervous activity in the auditory 
nerve is random and no temporal 
pattern can be detected. There is 
here an apparent paradox that the 
neural mechanism of discrimination 
seems to be suited to sound fre- 
quencies which the insect, by reason 
of its small size, can neither radiate 
nor detect. 3 

Our experiments indicate that 
the way out of this impase which 
has been adopted by these insects 
is closely analogous to the device 
which has rendered wirelees telephony possible. The 
high frequencies emitted by a stridulating insect act 
as & carrier for & low-frequency modulation, and it 
is the latter which probably characterizes the sound 
to an insect auditor. 

We connected a surviving preparation of the 

io organ and auditory nerve of a locust to an 
ampli and oscill h so that the nature of the 
nervous response be observed. The preparation 
was exposed to a sound source which would yield 
pure tones of any desired frequency up to 10,000 o.p.s. 
These pure tones could be modulated sinusoidally 
in amplitude at a second chosen frequency. Modula- 
tion from 0 cent to more than 90 per cent could 
be obtained srithont serious deformation of the 
modulation envelope, using a device which has been 
described in detail elaewhere'. As was to be expected? 
the preparation was completely insensitive to pure 
tones at low frequencies (50—800 c.p.s.), and, though 
very sensitive to a pure tone of 8000 o.p.s., the latter 
elicited a completely random response. But in 
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ponse to an 8000 c.p.s. tone modulated at any 
<equency up to 300 p.s. the nervous discharge con- 
=sted of bursta of activity at the modulation frequency. 
The very characteristic pattern of impulses was 
ound to be quite unaltered by large changes in the 
arrier cy, and it is reasonable, therefore, to 
‘conclude that such high frequencies have in them- 
elves no significance for the insect. Their function 
3 only to carry the modulation precisely as sudio- 
requency modulation 1s carried in wireless telephony 
vy high-frequency electromagnetic waves. In both 
vases, the radiation and reception of low audio fre- 
quencies 1s impracticable and for analogous reasons. 
It is of interest to note the sharp contrast with 
uman hearmg. The human ear is about as sensitive 
«a that of this insect at 8000 c.p.s., and deep modula- 
ion of such a tone may impart to it a perceptibly 
rill-hke character. A human observer, however, 
hough he readily perceives small changes in the 
arrier icone is quite insensitive to large varia- 
ions in the modulation frequency provided that the 
atter is not so low that discrete ta are perceived. 
On the hypothesis outlined above, the process of 
jiscrimination of the quality of a given sound by 
an insect with a tympanic organ is quite different 
an principle from frequency discrimimation in the 
strict sense of human physiology. It is therefore 
wossible to explain a number of puzzlmg observations 
«hich PARRE recorded. For example, Regen‘ 
showed that a virgin female cricket will regularly 
approach a telephone which is tranamitting the 
chirruping of a male, even when the distortion is so 
groæ that the sound is unrecognizable to the human 
war. It is evident that distortion of the kind which 
would be introduced by a telephone, such as partial 
rectification, frequency discrimination and the intro- 
<duction of odd harmonice will not alter the modula- 
tion frequency. Provided, therefore, that enough high- 
frequency carrier gota through the telephone to excite 
the female's tympanic organ at all, the pattern of 
nerve impulses corresponding to the modulation 
frequency will appear in her auditory nerve. Con- 
versely, the ability of some insects to distingui 
between sounds which are identical to human ears 
is also explicable if it can be shown that such sounds 
are differently modulated though the carrier frequency 
is the same. 
A full account of the experiments will be published 
at a later date. 
R. J. PUMPHREY. 
(Beit Memorial Research Fellow) 
A. F. Rawpon-Saru. 
(Senior Student of the Royal Com- 
missioners for the Exhibition of 1851). 
Department of Zoology, 
Cambridge. 
April 12. 
1 Regen, J., Stix, Abed. Wise. Wren, 188, 320 (1026). 
ala ast P- Ja aad Rawdon-Smith, A. F., Proc, Roy. Soc., B, 1#1, 
* Wover, H. Gand Bray, C. W., J. Oall. Comp. Phywiol ,4, 79 (1983). 
‘ Baydon-Bmith, A. Fu and Sturdy, B. B, Bri J. Pee, n the 


? Regen, J., Pfbig. Arch., 155 (1013). 


Sponge Mortality in the Bahamas 
A HEAVY mortality broke out among the com- 
mercial species of sponge (Wool, Velvet, Grass, Reef, 
Yellow and Hardhead) on the natural banks in the 
waters of the Bahama Islands early in December 1988. 
The mortality was recorded earliest among the 
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eastern islands of the Colony and spread rapidly 
westwards, until by the end of February 1939 there 
remamed no sponge-bearing bank unaffected in tho 
Colony. It is reported to have spread to the north 
coast of Cuba in February and Key Weat, Florida, 
in March. The mortality rate in most of the areas 
affected in the Bahamas is high (70-95 per cont). 

The investigations, conducted jointly in the 
Bahamas by the United States Bureau of Fisheries 
and the Bahamas Sponge Fishery Investigations 
Department, were carried out along the following lincs. 

(1) Obemical and hydrographical observations 
carried out by Dr. C. Leele Smith show on tho 
sponge beds themselves (down to 8 metres) a wide 
salinity range (36:4-43-6 per mille), pH (8:15-8:35), 
phosphate (undetectable to about 5 mgm. P,O,/m.?). 
silicate (undetectable to 220 mgm. SiO,/m.?), oxygen 
(90-110 per cent saturation), exceas base (2-10-2-90 
milli-equiv./litre), calcium (440-550 mgm. Ca/litre, 
and as much as 400 per cent saturation) and a 
temperature range of 22° — 28°C. These figures 
are consistent with resulta obtained regularly in this 
area over the last two years, and the main features 
(temperature-salinity correlation curve, thermocline 
and oxygen-poor layer) of ẹ deep ocean channel 
between the islands remamed unchanged down to 
1,250 metres. As much as 60 mgm./m.* ammonia 
nitrogen was observed as compared with the normal 
level of 20 mgm./m.?; but this is attributed to the 
large numbers of rotting sponges on the beds nearby. 
Dr. Galtsoff finds a relatively high copper content 
especially in inshore areas (between 2 and 8 mgm./m.?), 
but neither this nor any other observed hydro- 
graphical factor is regarded as responsible for the 
mortality. 

(2) Examination of plankton collected by means 
of No. 20 silk net in the inshore areas of Andros 
Island and on the Little Bahama Bank disclosed the 
mo paucity of microscopic life in the see, typical 
‘or these waters, and is consistent with the observa- 
tions over two years in the Bahamas of Dr. Walton 
Smith. This is correlated with the defloiency of tho 
principal nutrient salts. Microplankton samples 
obteined by centrifuging small volumes of water also 
failed to reveal the presence of any minute forms, 
which might have been responsible for the destruction 
of sponges. With the exception of the inshore waters 
in close proximity to sponge kraals, the micro- 

lankton was extremely poor, comprising primarily 
bacterin, shown by Drew to be particularly abundant 
in this area’. 

(3) The records of a number of observers indicate 
that the sequence of infection was from east to weet 
following the trend of water movements within the 
Colony. 

At the same time the spread of the disease was 
recorded more closely from the research vessel, on 
the largest single sponge-bearing bank in the Bahamas. 
This bank lies to the_west of Andros Island, and the 
sponge-bearing part of it measures 120 nautical miles 
from north to south, and between 45 and 70 miles 
east to west. Seven successive surveys show that the 
infection spread on this bank in an over-widening 
area, from the north-west extremity of Andros. The 
infection followed the general trend of known wind- 
influenced water movements. The intensity of the 
infection on its advancing front suffered no diminu- 
tion, such as might be from the dilution or 
dispersal of a chemical or physical factor. The spread 
was consistent with the posmbility of tranamission 
over the area of a water-borne biological agent. 
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(4) Biological mvestigations have been carried out 
by Dr. Paul 8. Galtsoff and Dr. F. G. Walton Smith. 
Fungus-like filamenta, first observed early in March 
by Dr. Galteoff, ee ee a eee 
diseased sponge tissues examined. The ents 
have not Ten i found in healthy sponge tissues, nor 
in the remains of sponges which have been long dead. 
They are particularly abundant in the marginal zone 
between the newly dead and living tissues of diseased 
pogot: The infection gradually through 

tissues, starting often from an origin inside. The 
symptoms contrast with those observed when death 
fase ensued from other known factors observed. during 
the previous two and a half years. The infection of 
the micro-organism and the mortality are confined 
only to a few species of sponge (including unfortun- 
ately all the six commercial species), and have not 
been observed to affect any other form of marine 
life. 

It has been le to infect Reef and Wool 
sponge with the ta, by contact with fragments 
of infected sponges of the same species. 

Attempts are being made to have the organiam 
isolated and identified. <A full account of- this and 
further projected work will be published elsewhere. 

PauL S. Gauvsorr. 
United States Bureau of Fisheries, 
Washington, D.C. 
Hvuszer H. Brown. 
O. Lusi SMITE. 
F. Q. WALTON NmrrE. 
Sponge Fishery Investigations, 
Nassau, N.P., Bahamas. 
April l. 


“Papers from the Tortugas Laboratory”, §, 7-45 (1914). 


Growth of Borrelia duttont in the Developing 
Chicken Embryo 


Tua value of the developing egg in the study of 
many viruses is now well established, and the chicken 
Ee ee E ee E se 
in propagating these viruses, w 
only be grown in tissue culture, and not in the 
ordinary bacteriological culture media. Many mem- 
bers of the spirochstal class of organiam can dnly 
be grown, with great difficulty, in special media, and 
it was therefore decided to attempt the growth of a 
spirochste in the developing chicken embryo. 

The organism chosen was that responsible for 
African rela fever, Borrelia duttiom, for this 
cannot be grown in culture, but is usually 
maintained by passage from mouse to mouse. 

The method was simply the moculation of a fertile 
hen’s egg, which had incubated for a certain 
period, usually eight to twelve days, at the tempera- 
ture customary for such incubation, namely, 38-5° © 
After this imi period, which was necessary 
to ensure b the embryo inside was at a suitable 
stage of development, the egg was moculated with 
a small amount of mouse blood, the mouse having 
been infected a few days previously with the 
spirochsste of rela fever. Having introduced 
the inoculum into the egg, the site of moculation was 
sealed off with sterile and the now in- 
cubated for a further interval of three to days, 
Bt ie ort ee eee 
$7:0° C. At the end of thie time, the ogg mniceosoopicel and 
and the contente examined by 
other methods. 
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When such an egg was opened and the fluid insidl 
inspected by the dark-ground illumination techniqu 
it was found that many actively motile, livir 
spirochetes were present. These findings were eaail 
confirmed by inoculation of the: material into mi~ 
for on the mice forty-eight hours later, >» 
was found that their blood contained large number 
of the 

A second batch of eggs, after preliminary incubes 
tion, was then inoculated with the material from th 
first eggs, and again, after three days further incubes 
tion, these were found to contain Irving spirochsotes 
Dorks by vimal arimination sid by moves inoculation 

roces of egg passage was then continued anr 

thd sample of developing eggs, this time onk 
seven days old, was infected with a small drop o 
the fluid from the second ones, and these 
on Eee EY Tos dari Held ete, shower 
& very irochstes to be present 
Sia ae the blood aera embryo, with a ver: 
much amaller number in the rest of the egg contente 
Animal inoculation again proved that these spiro- 


chsstes had not lost their pathogenicity towards mice 


A fourth passage experiment gave precisely simila 
resulta. 

Further work is in progress, with the view o 

the effect of continued egg ponaga or 
the characters of the spirochæte concerned. 

It is interesting to note here the effect of th 
spirochwte on the embryo. If viruses are grown ir 
eggs, the usual action is either to kill the embryo 
or, alternatively, to produce local lesions on the chorio- 
allantoic membrane, with little or no effect on the 

Borrelia dutions, however, has a different 
action, for in the four described above nc 
naked-eye change could be observed in the membrane 
nor was the embryo killed. Examination of the 
constituent of several eggs appeared to show 
that the lesion produced took the form of a blood 
invasion. This ing is similar to the result produced 
in man and susceptible animals, for in them there 
is a definite infection of the blood stream, easily 
demonstrated, as a rule, by blood films. 

Since writing the above, my attention has been 
directed to the work of Morrow and his ooll 
who have cultivated Leptospira i 
on the chorio-allantoic membrane. 


R. Kywtant Oaa. 
Department of Bacteriology, 
University of Edinburgh. 
April 11. 
1 Selemos, 8, 384 (1038). 


Genetic and Cytological Interference 


PAD meiotic chromosomes may have their four 
chromatids or strands involved in a variety of ways 
in two adjacent chiasmata. In most studies of 
chisasmata the materials have not been favourable 
enough to permit the tracing of all four strands 
through two or more chiasmata. We have recently 
been able to do this in forty-eight complete pollen 
mother cells of Trillium erectum, and have observed 
therein eight types of chiasma pairs. These are 
shown diagrammatically in Fig. 1 together with their 
frequencies and interstitial lengths (alternative onse- 
plane representations of these three-dimensiconal 
configurations are here neglected). 

Clear separation of chromatids and reduction of 
coiling at metaphase may be obtained in Trillium 
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y various treatments. An extreme example is 
{own in Fig. 2 (one of five photomicrographs taken 
t different optical levels in a single cell), in which 
1e five pairs of chromosomes may each be seen to 
ave four very widely separated chromatids. These 
an be traced throughout their length in the serial 
motical sections. The material from which the data 
x Fig. 1 were obtained was leas drastically treated. 


a b 6 a G Í 
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uirum data, 
Hosking, æ al, 1987) ..| 33 15 1 1 
fruliem (new data) .. | 100 144 34 16 8 2 1 1 


250 185 44 20 8 21 1 











Fig. 1. 
DiusGRAMMATIO BAPRESHNTATION OF THE HIGHT 
OYTOLOGIOALLY DISTINGUIBHABLH TYPES OF CHIASMA 
PARS OBSERVED IN Trillium orectum. 


Hearne and Huskins! found in Melanoplus femur- 
ubrum 71 compensating pairs of chiasmate (those 
a which the paired strands i alae ay by one chiasma 
vere reunited by the second) and 35 non-compen- 
wating pairs. Sax" classified their figures into four 
ypes of chiasma pairs and showed that these did 
10t occur in the proportions primarily expected on 
sxisting theories of croasing-over. A modification of 
the Wilson-Morgan theory which he proposed gave 
» better fit for these and other data than did Belling’s 
or Darlington’s theories of their simple interpretation. 

Melanoplus chiaamata are terminalized during the 
meiotic prophase and their position at metaphase 





Mararnase oF Trillium erectiom SHOWING REDUCTION 
OF COILING AND BXTREMA SEPARATION OF THE FOUR 
CHROMATIDS IN EACH OF THE FIVA BIVALENTS. 
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therefore gives little indication of their place of 
formation. Trillium erectum, having little or no 
terminalixation, provides data on both chromatid 
relationships (‘chromatid interference’) and on the 
distances between chiasmata (‘chiasma interference’). 
Fig. 1 shows that the least frequently occurring types 
of chiasma pairs are those having the greatest 
number of chromatid twists and the greatost inter- 
stitial length. Analysis of the 
more frequently occurring types 
> 4 wy in relation to theories of 
A ms crossing-over involves assump- 

tions which are the result of 
calculations too extensive to be entered into here. In 
brief, they also suggest an association between 
frequency, interstitial length, and complexity of 
chromatid relationships. 

Our analyses of Lindegren and Lindegren’s? Neuro- 
spora data, and Beadle and Emerson’s‘ and Bonnier 
and Nordenskiold’s' data from attached-X chromo- 
somes in ila, together with the observations of 
chiaamate in Melanoplus and Trillium, seem to permit 
the following generalization: A chromatid is most 
likely to be involved in two adjacent cross- 
overs or chiasmata if the distance betweon these 
is short. In other words, chromatid interferance 
occurs as well as chiasma interference, and it 
varies with distance. Further study has thoro- 
fore confirmed and extended earlier conclusions 
from this laboratory!*. Details will be published 
shortly ; they indicate certain new essentials for any 
hypothesis concerning -over and suggost 
possible mechanisms, though it appears doubtful if 
sufficiently comprehensive data (particularly bio- 
physical) yet exist for the inductive formulation of 
a general theory. 

C. L. HUBKINS 

McGill University, H. B. Newoomse. 
Montreal. 

March 29. 


eee and Huskins, O L., “Ohromosome Pairing In Afelano- 
plus fomur rubrum”. Cytolopa, 6, 128 (1985). 


eS, Gina, i, Ba Gaaah ee we meee 
* Tandegren, O. C. Random Crommng-Over in 


Lindegren, G 

kare EA Hered , $8, 108 (i037), 
+ Beadle, and Emerson, 8 “Further Studies of -Ove 
Segre ed T rosophn ls melanogaster’. Ganatice, 90, 192 (1035). 
* Bonmer, G. ire rrari ‘Btudies tn tha melano- 

poster with Attached-Y's". "Hereditas, 33, 257 (1 
t Huskins, C.L, aah nooman aad eet bg prs Loran 
Desynaptio and Normal Trilian Records of the 
Genetics Society of Amertos (1987). 


Influence of Colchicine on the Sexually Induced 
Colour Change of Rhodeus amarus 

Ix previous communications, I have given an 
account of some experimental evidence pointing to 
the intervention of hormonal inftuences in the action 
of colchicine in plants’.**. I have also suggested’ 
aga ane T soapy Teich Mama y ke, 
for the mitotic impetus 
dosed te A. P. Dustin and his school’ in the 
germinative zones of animals treated with this 
alkaloid. This view seemed to be farther supported 
by the number of mitoses observed by 
Allen, Smith and Gardner‘, Bastenie and Zylberzsac', 
and many others, in the sexual organs of animals 
treated with sex hormones combined with colchicine. 
It seemed therefore worth investigating whether 
coichicme, hitherto regarded merely as a revealer of 
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these hormonally induced mitotic processes, can 
also exercise, either independently or synergetically 
with endocrine products, a hormonal action m 
animals. 

Rhodeus amarus males aro known to produce in 
the breeding season a characteristic colour change 
(Hochaeitskleid). This effect can also be obtained 
before or after the breeding period by the adminis- 
tration of sexual hormones’. About ten-months old 
Rhodeus males weighing between 2 and 3 gm. were used 
about six weeks before their normal breeding period 
in Hungary. The fishes were divided into five groups 
and treated as follows: - 

The first group was placed in a large beaker con- 
taining a 0-075 per cent aqueous solution of colchicine. 
The second group was given intraperitoneal injections 
of 7-5 mgm. of testis hormone (‘Orchitic’ Choay) 
dissolved in 0-075 ml. of physiological serum, and was 
then placed m a beaker filled with tap water. The 
third grovp, similarly injected, was placed in a solu- 
tion of colchicine of the above concentration. The 
fourth group received by intraperitoneal injections 
0-075 ml. of tap water and was placed in tap water. 
The fifth group, untreated, sarved as control, and 
was placed in tap water, as above. Eighty-five 
minutes after the beginning of the treatmenta the 
animals were transferred into aquariums provided with 
running water. 

Ten minutes after the beginning of the treatment, 
the animals of the first and second group showed 
already the first symptoms, consisting in & ruby red 
coloration of the iris. The animals of the third group 
manifested the effecta of the combined treatment 
moreover by a carmine red coloration of the anal fin 
and continued to display, throughout the treatment, 
the successive stages of the colour change at a more 
accelerated rate than those of the first and second 
group. The full Hochzetishleid of great intensity was 
produced by these animals within ninety-five minutes, 
calculated from the beginning of the treatment, 
whereas the fishes treated with either colchicine or 
the hormone alone did not display this full effect 
until about twenty hours later. It was also observed 
that the mtermediary stages of the colour change 
were attained faster by the animals injected with the 
testis hormone alone than by those treated with 
colchicine alone. (This was to be expected as the 
pharmacological effects of colchicine are also produced 
after a prolonged iod of incubation.) The full 
Hochsetiskleid of the treated Rhodeus was main- 
tained during about forty-eight hours and faded 
thereafter gradually, until it had practically dis- 
appeared about seven days after the beginning of 
the e i t. No oolour change was observed 
fhvonahont the experiment in any of the untreated 
or of the water-injected control animals. 

These results demonstrated in consequence clearly 
that: (1) although displaying ites effects somewhat 
more tardily than the hormone, colchicine produces 
effects of the same mtensity ; (2) colchicine acts in 
a high degree synergetically with the hormone. 

A supplementary proof of the above gradation of 
the effects was furnished by an exactly eset Sams 
gradation of the oxygen consumption of the 
and control animals, as measured by H. Mann’. 

It remained to test whether the above effects were 
not rather the manifestations of a direct response 
of the pigment cells, due to purely nervous stimula- 
tien, without necessarily involving the intermediary 
of a hormonal mechanism of action. For this purpose, 
other fishes (Leuotsous rutilus and Perca fluviatile) 
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known to have lipochrome pigmenta similar to thos 
of Rhodeus—but displaying no sexually induce 
colour change (Hochzettskleid)—were treated wit 
colchicine and sex hormones as above. No oolou 
change was, however, observed in any of the treate: 
ammals. Although mdirect, the value of this tea 
was made even more plausible by the fact that th 
respiratory metabolism of these animals has shown 
according to the treatment given, an exactly analogou 
gradation to that previously observed in Rhodeus. 
Lászó Havas. 
Institute of Pathological Anatomy, 

University, Brussels. 

Hungarian Biological Research Institute, 
Tibany. 
March 20. 

! Havas, L., NATURE, 140, 101 (1937). 
"Havas, L, Bull. Asoo. Freno du Cancer, 96, No 6, 1-28 (1037) 
* Havas, L., Growth, 3, No 3, 257-260 (1938). 


‘ A P., Le i No. 7, 678-007 (1038); drok. f. 
Dan A's Cem No ( ) J. emp 


* Allen, Smith and Gardner, Aast. Reo, 67 (suppl. 1), 49 (1936). 

* Bastono and Zylberusac, Arch. intern. Mod. expér., 13, 60-72 (1088) 
T Beaune, A, Bull. Ser. pharmecol., 48, 193 (1035). 

t Wann, H., Prod. Zbl. (in the Pre). 


Alimentary Exudative Diathesis, a Consequence of 
E-avitaminosis 

In a previous communication’, we described a 
symptom which could be produced in chicks by 
feeding them an artificial diet in which the protein 
had been thoroughly extracted by alcohol. The 
symptom consists in large accumulations of blood 
plasma under the skin, originating from inflamed and 
hyperamio capillames im the connective tissue, 
notably the fat tissue. This condition was termed 
‘alimentary exudative diathesis’, and it was shown 
to be a deficiency disease which could be prevented 
by alfalfa, and petrol-ether or alcohol extracts from 
alfalfa. 

We have now studied the occurrence and nature 
of the anti-exudative factor. A relation with nutri- 
tional factors known to influence capillary perme- 
ability could be excluded with absolute certainty, 
and the same holds true for the possible relation to 
vitamin K. Wheat germ and dried hipe were found 
to give protection against the disease when given in 
the proportion of 5 per cent of the diet and to be 
better sources than dried alfalfa. 0-15 per cent of 
the epiphasic fraction of an alcoholic extract of hips 
was found to afford a better protection than 2 per 
cent of wheat-germ oil. 

A direct test of d, l-x-tocopherol uncombined or in 
the form of the acetate (supplied by F. Hoffmann, 
La Roche and Co., Basel) the fact that 
vitamin E protects against the disease. 

The production of alimentary exudative diathesis 

in other animals than chicks as well as the possible 
existence of related conditions in man is under 
investigation. 
It is poæible to estimate vitamin E by ite anti- 
exudative activity. Exudative diathesis is inhibited 
by smaller quantities of vitamin E than encephalo- 
malacia in chicks receiving a fat-rich diet, a disease 
which may also be used for the biological assay of 
vitamin E’. 

By the new method we have found that the lipoid 
of hips is much richer in vitamin E than wheat- 


germ oil. 
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ents are being carried out in order to 

attle the question whother vitamin E 1s also identical 
nth the light white casein factor of Coward et al.?, 

possibility which might be supported by the fact 
hat an exhaustive treatment with alcohol is neceg- 
ary for the complete removal of vitamin E from 
<asein used in artificial diets. 

Henrik Dan. 
Biochemical Institute, JOHANNES GLAVIND. 
Inivormity of Copenhagen. 
March 24. 

Dam and Glavind, Nirugn, 148, 1077 (1038). 

Dam and Glaymd, Benth and Hagens, NATURE, 148, 1157 (1938). 
«Coward, Key and Morgan, Biochem J., 23, 605 (1020), 


Role, of Manganese in the Biological Synthesis of 
Ascorbic Acid 

Guha and Ghosh! found that rat liver incubated 
«1th mannose produced ascorbic acid, and followed 
5 up by showing that parenteral administration of 
nannose also produced ascorbic acid in the rat 
«sgue and notably m the liver. Euler et al.* were 
nable to confirm the tn vitro resulta, which was 
xplamed as due to the absence of molecular oxygen! 
s Euler’s experiment was made in an atmosphere of 
atrogen. However, Hawthorne and Harrison! and 
<lodt* also could not confirm Guha’s results tn vitro 
rT in vivo. 

It has now been found that manganese is a doter- 
saining factor in the synthesis of ascorbic acid by 
at tissue. The experiments of Hawthorne and 
Tarrison (loc. cit.) were repeated with this modifica- 
ion, that the Ringer-Locke solution in which the 
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lrver was incubated with mannose contained 0:02- 
0-001 per cent manganese as manganeso chloride. 
The concentration of m: in the meubated 
mixture thus ranged from 0-01 to 0:0005 per cent. 
In my series of experiments 0:001—0 0005 per cent 
of manganese in the incubated mixture has been 
found to be most favourable for the synthosis of 
ascorbic acid in vitro. It has also been found that 
galactose, like mannose and glucose to 4 leas oxtent, 
may also act as precursors. In in vivo exporiments, 
tho mannose solution given mtravenously contamed 
0-001 per cont manganeso as the chlorido. Typical 
results are given.in the accompanying tablo. 




















In ritro In noo 
ar Mgm. ascorbic amd per gm. 
nln Bites corbie aad lrver 
ee Piir Control (N.B.) | Mannote +n | 
0 002? | Mannose 0 22 0-25 0 32 $ 
0 002 | Galactose 0 21 0-21 0 29 i 
0 002 | Glucose 019 
Nl Mannose 016 
Xu Ril 016 
Details are being published elsewhere. 
M. N. RUDRA. 
Dept. of Medical Chemistry, 
Princes of Wales Medical College, 
Patna. 
April 15. 


1 NATURE, 194, 730 (1934), 135, 871 (1935). 
1 Biochem. Z., 288, 300 (1935) 

3 NATURE, 138, SHH (1036) 

1 Biochem. J., 31, 1061 (1937). 

» Arch Exp. Path. Pharm , 189, 157 (1938) 


Points from Foregoing Letters 


F. Adler and H. von Halban, jun., dıscuss the energy 
aberation of a nuclear reaction cham, consisting of 
«uccessive fissions of the uranium nucleus by slow 
1eutrons, and maintaining itself by the neutrons 
diberated ın the fissions. The addition of a small 
juantity of cadmium to the system provides the 
sossibility of controllmg the energy liberation. The 
system will become stable at a temperature which is 
sharacteristic for the chemical composition and the 
limensions of the system. 


T. Bjerge, K. J. Brostram and J. Koch have 
measured the decay curves of the fiasion products of 
iranium bombarded with fast and slow neutrons, 
and have carried out similar measurements on the 
Jæion of thorum. The decay curves with either fast 
or alow neutrons had the same shape, showing that 
she fission processes give rise to great numbers of 
lifferent nuclei, the individual characters of which 
are smoothed out in the decay curves. 

Tracks, on photographic plates with a thick coat of 
gmulsion, of recoil nucle: produced by the action 
of neutrons from uranium have been recorded by 
L. Myssowsky and A. Jdanoff. Their range is very 
close to that of a-partaclesa of uranium. The number 
of tracks of recoil nucle: having ranges greater than 
1-5 com. in air 1s equal to about one hundred nuclei 
per square centimetre per minute, in fair agreement 
with the resulta of Frisch. 

The emission of short-range groups of a-particles 
from oxygen, nitrogen and fluorine under proton 


bombardment has been discovered by W. E. Burcham 
and C. L. Smith. The group from fluorine follows 
a resonance excitation curve similar to that obtained 
for the y-rays also produced by bombardmg fluorine 
with protons. The groups from oxygen and nitrogen 
are interpreted as due to disintegrations of raro 
isotopes of these elements. 


R. C. Majumdar and D. 8. Kothari state that if the 
initial energy of a meson exceeds two thousand million 
electron volts (2Mc.*) it could be transformed into two 
heavy particles, a proton and a neutron. It is poasblo 
that the protons and neutrons found ın cosmic rays 
may arise m this manner. 


A group of investigators from Osaka Imperial 
University have redetermined the isotopic masses of 
carbon and nitrogen by comparison of the doublets 
CH,—O and CH,—N and find the values 12-00394 
and 14-00761 respectively. 

F. W. Aston discusses the differance betwoen his 
own value for the isotopic weight of 110 and thoso 
obtained by other workers using double focusing 
mass-spectographs. He pomts out that wlulo the 
accuracy claimed is much greater than his own, there 
are resulta which suggest the posmbility of systomatic 
error. The discrepahcy remaining is, however, very 
small. 

Spectra of the 4046 radiation of mercury, scattered 
by benzene, acetic acid, salol and glycerine, are sub- 
mitted by Sir C. V. Raman and C. 8. Venkateswaran, 
shbwing that glycerine behaves in this respect like an 


812 


amorphous solid. These observations, and also the 
behaviour of ultra-sonic waves in viscous liquids, 
suggest that, for mechanical disturbances of saff- 
ciently high frequencies, a liquid behaves easentially 
as a solid. 

8. Shalyt states that niokel, cobalt, ferrous and 
chromium chlorides, the magnetic susceptibility of 
which at the temperature of liquid hydrogen depends 
on the intensity of the field, also show jumpe in the 
specific heat and’ that these phenomena are related. 
They may be explained by the quenching of the 
orbite of metallic ions in the electric field of the 
crystal. : 

A. EL Cooke and R. A. Hull describe new oxperi- 
ments on pumping liquid helium to low temperatures. 
Using a pierced mem fee one OE of 

` the helium I film, they reach by sim means 
temperatures previously only attainable with 
elaborate apparatus. 

8. B. Hendricks states that aluminium ailicate 
layers-in the biotite-ike micas are stacked in a 
variety of ways preserving twelve-fold co-ordination 
of interlayer potasstum ions. Inoomplete- filling of 
octahedral cd-ordination positions within a layer of 
muscovite results in a distorted structure with a 
unique requirement on layer stacking. Diffuse 
scattering of X-rays by some biotites is a result of 

- random combination of types of stacking. Variation 
in optic axial angles of micas is largely due to differ- 
ences in structures. 

C. H. Douglas Olark has deduced some ampie 
relations between the heat of dissociation D, the inter- 
nuclear distance re and the bond order z of carbon- 
carbon linkages. The relation between D and r, was 
independently investigated by Fox and Martin by 
a different method, with the same conclusion. - Satis- 
factory agreement with experiment is obtained. 

Excellent optical interference figures of angular 
aperture up to 120° are obtamed by H. E. Buckley 
by Senia e whole lens-system of the ordinary 

jector, between crystal and screen, by a single 

olaroid’ filter, of T4 i to 2 in. diameter, close up to 
the orystal. 

By observations on the clouds rising from active 
areas on Mt. Tongariro and White Island, N.Z., 8. H. 
Wilson estimates the amounts of water vapour emitted 
to the atmosphere from fumaroles sat these two 
localities. . 

It is by ©. O. Caldwell and R. J. W. 
` Le Favre that the stable configuration of benzil 
(Ph.CO.CO.Ph) is one in which the two Ph.OO. units 
lie in planes, which are approximately at right angles 
to one another. 

E. H. Neville submits that there is no basis in 
moathematios alone for certain comments made by 
D. P. Riley and I. Fankuchen on their recently 
constructed vector map of a cyolol skeleton. 


In an experiment on binocular vision through a 
veiling glare comparable with illuminated fog, B. 
Babington Smith and R. W. Pickford found that the 
effect of differential veilmg glare on the apparent 
relative distances or sizes of objects seen through it 
is very variable from subject to subject. It is much 
affected by conditions such as the rightward or left- 
ward and near or far initial positions of the variable 
Object, and by the presence of greater glare over the 
variable or standard—conditions which might „be 
thought irrelevant. 
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R. 8. Barclay and W. O. Kermack point out tha 
contrary to certain opinions, the average matern: 
age in various European countries for which figur 
are available has decreased while the birth-rate hi 
been, falling. The evidence indicates that a smils 
fall has occurred: also in Scotland and in Englan 
and Wales during recent decades. 

H. B. Carter reports a detailed study of region: 
variations m the density and arrangement of tk 
follicle population observed on the ‘grain’ surface « 
the tanned merino skin. The resylte mdicate tk 
existence of an antero-posterior gradient in populatio 
density for which evidence had viously bee 
presented by Dr. A. B. Wildman, at it ıs show 
that in the present case this 1s subsidiary to th 
dorso-ventral gradient. This is Ilustrated by a cha: 
and photomicrographs. 

R. J. Pumphrey and A. F. Rawdon-Smith presen 
evidence that the ability of, certain insects to dy 
criminate between different sounds 1s dus to tb 
rectifying action of the tympanic organ, which pe) 
mits the activity in the suditory nerve to b 
synchronous with the amplitude modulation impose 
on a carrier frequency lying within the insect’ 
auditory spectrum. This difference from the mar 
malian method of frequency discrimination provide 
a satisfactory explanation of previously irreconcijlab} 
experimental observations. ‘ 

The moidence and spread of a mortalty amon 
sponges in the waters of the Bahama Islands + 


- reported by Paul 8. Galtsoff, H. H. Brown, O. Leeli 


Smith and F. G. Walton Smith. Evidence i is adduce: 
which suggests that a fungus-like organism may b 
responsible for the mortality. 

The spirochste of African relapaing fever, Borreli 
dutiom, has been successfully propagated by R 
Knight Oag in the developing chicken embryo fo 
four serial transfers, and a profuse growth of th 
organisms obtained. The spirochmtes do not kil 
the embryo or produce visible lesions in the chorio 
allantoic membrane, but invade the blood-stream o 
the embryo. Throughout the series of egg passage 
the virulence of the organisms for mice haa remain: 
unaltered. 

Eight types of chiasma pairs have been observe 
by C. L. Huskins and H. B. Newcombe in the poller 
mother cells of Trillium erecta. They indicate tha 
a chromatid 1s most lkely to be involved in tw 
adjacent cross-overs or chiasmata if the distano 
between these is short. 

L. Havas reports that treatment with colchicint 
effects the sexually induced colour change (Hooh 
zetiskleid) m Rhodeus amarus males, and this, in thi 
same time (20 hours) as treatmdnt with the testi 
hormone. A combined treatment with colchicine anc 
teatis hormone produces, however, the full Hoch 

seitskleid in ninety-five minutes. The oxygen oon 
sumption of the animals showed the same gradatior 


H. Dam and J. Glavind point out that the alimen 
tary exudative diatheais in chicks oan be prevented by 
synthetic d, l-a-tocopherol, and by natural sources oi 
vitamin E. 

M. N. Rudra has found that incubation of rat liver 
with mannose, or glucose in Ringer-Locke 
solution and phosphate buffer containing ORE 
as chloride produced ascorbic acid in the liver. Intra 
venous injection of mannose in manganese solution 
also produced ascorbic acid in the liver. 
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News and Views 


Prof. H. H. Dixon, F.R.S. 


Ox May 19, Prof. H. H. Dixon reaches his seven- 
tieth birthday, an occasion upon which all his frends 
would like to offer him their best wishes. In ool- 
laboration with his lifelong friend, the late Prof. J. 
Joly, Dixon developed the cohesion theory of the 
ascent of sap. This classical work, published in 1894, 
was the precursor of many physiological and morpho- 
logical papers, which led to his election to the Royal 
Society in 1908, and to the award of the Boyle Medal 
of the Royal Dublin Society m 1917. In 1904, he was 
appointed to the University professorship of botany 
in Trmity Oollege, Dublin, a position which he, 
happily, still continues to adorn. During his tenure 
of the chair, the new School of Botany (1907) and the 
new Herbarium (1912) were erected, both largely due 
to Prof. Dixon's enterprise and the late Lord Iveagh’s 
generosity. His early morphological and cytological 
work enriched his laboratory with many beautiful 
slides of nuclear division, and, during the Great War, 
he published an exhaustive examination of the 
varieties of mahogany, many of which were used in 
aeroplane propellers. In 1937, he delivered the 
Croonian Lecture before the Royal Society in which 
he reviewed the theory of the ascent of sap. This 
lecture was illustrated with his distinctive experi- 
mental ingenuity. In recent years, among other sub- 
jecta, he has investigated the alterations in the per- 
meability of plant cells due to electrical stimuli and 
shown how closely they may be paralleled by the 
changes in resistance of certain emulsions. His 
pupils, mcluding many medical men, scattered widely 
over the Empire, will long remember with affection 
the tutelary genii of the Botany Lab. T.C.D., “Botany 
Dick” and his “Mate” Mr. Joe Murray. 


Dr. D. A, E. Garrod 


Tua appointment of Dr. Dorothy Annie Elizabeth 
Garrod as Disney professor of archwology in the 
University of Cambridge in succession to Prof. E. H. 
Minns, who will retire on October 1 next, will be 


welcomed by all archmologists as no more than the 


due recognition of ẹ remarkable career of archpo- 
logical research and discovery. It is also the first 
appointment of a woman to a professorial chair at 
Cambridge. Mies Garrod, who is the daughter of the 
late Sir Archibald Garrod, Regrus professor of 
medicine ın the University of Oxford, was born in 
May 1892, and she is now director of studies m 
archwology and anthropology (Section A) of Newnham 
College. In her prehistoric studies, Miss Garrod has 
been a faithful disciple of the Abbé Breuil, but her 
discipleship has in no way cramped her in the 
development .of a strong and independent line of 
thought in archmological theory, of which the germ 
is to be seen in her first important publication ‘The 


Upper Palsolic Age in Britain” (1926), and came to 
full fruition in her remarkable analyms of palmo- 
lithic culture m & reorientation, which formed the 
subject of her striking presidential address to the 
Prehistoric Society in 1987. To a wider public Misa 
Garrod is known as the director of a succession of 
successful archmological excavations at Gibraltar 
(1925-26), in Southern Kurdistan (1928), in the caves 
of Mount Carmel, Palestine (1929-34), and Bulgana 
(1938), which have produced among other results the 
discovery at Gibraltar of a second Neanderthal akul, 
and in Palestine have traced early man through 
successive phases of prehistoric culture back to 
Acheulean times, as well as added a new culture and 
race to the peoples of that region at the close of the 
palmolithic period. Miss Garrod’s success as an 
excavator is equalled by the skill and Iucidity 
with which she has described her discoveries. In 
1927 she was æ member of the International 
Oommission which reported adversely on the Glozol 
antiquities; and in 1936 she occupied the presi- 
dential chair of the Anthropological Section of tho 
British Association. 


Sir Clement Hindley, K.C.I.E. 


Sia Cumwenr Hovpuay has been elected president 
of the Institution of Civil Engmeers for 1939-40 and 
will take up his duties on November 7. Sir Clement 
joined the Engineering Department of the East 
Indian Railway in 1897 and his career as railway 

i in India culminated in his appointment in 
1922 as the first Chief Commissioner of Railways for 
India. On retirement from India in 1928, Sir Cloment 
‘was appointed as the first chairman of the Racecourse 
Betting Control Board, and he has recently been lent 
temporarily by the Board to the Home Office to act 
as chairman of the Professional Advisory Committee 
(Shelters) in connexion with air raid precautions. 
Tho organization of scientific research is a matter in 
which Sir Clement has taken a great interest and ho 
was a member of the Advisory Council for Scientific 
and Industrial Research during 1932-37. He has 
been chairman, since its inauguration in 1935, of the 
Institution of Civil Engineers Research Comumitteo, 
which has been responsible for carrying out many 
important engineering researches in connexion with 
soil corrosion of metale and cement products, pie- 
driving, velocity formulm, special cements for largo 
dams, fish-passes, steel structures, repeated stresses 
in structural elementa, earthing to metal water pipes 
and mains, breathing apparatus for use in sewers, 
ete. His election as president of the Institution 
of Civil Emgineers is both a fitting acknow- 
ledgment of his eminence as an engineer and a 
park of recognition of the importance of research in 
engineermg. 
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Conference on Air-raid Shelters 

Toe Government has now announced ita decision 
on the subject of providing heavily protected shelters 
against air attack for large numbers of the civil 
population, and it has come to the conclusion that 
such a policy is impossible as well as undesirable. 
There is little doubt that the demand for deep 
tunnels and ‘focal’ shelters of the type advocated by 
the Finsbury Borough Council arose in consequence 
of statements made by superficial observers in Spain 
that such ahelters were available for many of the 
inhabitants of Barcelona and other large cities, and 
that their provision was mainly responsible for the 
small number of casualties that had resulted from 
the more recent air raids in Spam. This, too, 
in spite of the fact that the statements were con- 
tradicted in January last by the person in the best 
position to know, namely, the obief air raid officer 
in Barcelona. That official was reported in The 
Times to have said that only about thirty thousand 
persons out of a total of nearly two millions in 
Barcelona bad such shelters available, and that only 
about half the population had shelters of any sort, 
which consisted chiefly of cellars in private houses, 
and covered trenches. They had learnt from ex- 
perience the necessity of evacuating the areas that 
were made special objects of attack, such as the 
docks, and of clearing the streets and of getting 
under cover of some sort. 


Tma public was, however, misinformed; and the 
demand for deep shelters became so insistent that, 
although the Lord Privy Seal has scarcely cancealed 
his disbelief in the necessity for them, he convened a 
conference under the chairmanship of Lord Hailey to 
consider the whole matter. In ita report (H.M. Sta- 
tionery Office, 6d.) the Conference has examined the 
chief proposals put forward and has rejected all of 
them, giving half a dozen reasons for the conclusion 
reached, each one of which would have been sufficient 
vo justify the verdict. The report concludes with a 
warning against a too ready acceptance of some of 
the estimates of cost put forward, and by expressing 
the belief that most British citizens would prefer to 
count upon lees effective protection at their own 
homes, even if this made no pretence of warding off 
direct hits or near hits of bombs. 


Emergency Preparations in the Event of War 

THs Minister of Health has forwarded to all local 
authorities concerned in the Government's Evacua- 
tion Scheme in England and Wales a communication 
asking them to work out in detail their plans for the 


evacuation of school children and others who are to, 


receive priority under the scheme (Ministry of Health 
Circular 1800. H.M. Stationery Office, 1ld.). Enclosed 
with this communication is a memorandum (Memo. 
Evacuation No. 4, 3d.) indicating the general lines of 
the procedure that would be necessary in an emer- 
gency and the problems likely to arise, and discussing 
transport arrangements, arrangements at detraining 
stations and detaile of reception, and giving practica] 
advice for householders and others. Authorities are 
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recommended to make full use of all voluntary 
agencies that might be useful, and it is stated that 
the Government does not intend that the operation 
of the scheme should result in any additional burden 
on the local rates. Another circular has been issued 
by the Ministry detailing the progreas in organisation 
and recruitment of first-aid posts in London. These 
schemes provide for 181 fixed aid posta, five cleansing 
stations and thirty-four mobile unite. The estimated 
total of fixed posta required for the County of London 
is approximately two hundred. 


Social Relations of Science 

Tma British Association announces a meeting of 
the new Division for the Social and International 
Relations of Science to be held at the Royal Institu- 
tion at 4.30 on Thursday, May 25, by permission 
of the’ managers of the Institution. This will be the 
first public meeting of the Division to be held in 
London. Prof. Ernest Barker, professor of political 
science- in the University of Cambridge, and Sir 
Daniel Hall, former’ chief scientific adviser to the 
Ministry of Agriculture, are to be the principal 
speakers, with Sir Richard Gregory, chairman of the 
Division, in the chair. The object of the meeting 
is to ahow how science and society are ‘out of gear’, 
and the nature of the task which the Division has 
undertaken in trying to assist in bringing about an 
adjustment. Prof. Barker is to speak on “The 
Impacts of Science on Society”, showing the reper- 
cussions of aciantiflo discovery and invention upon 
the social structure. Sir Daniel Hall is to deal with 
the failure to apply science properly by showing 
how the application of science to agriculture has bean 
impeded. Sir Richard Gregory will deal with the 
work of the Division. Primarily, the meeting is 
intended for workers in every branch of science with 
the view of securing their interest and co-operation 
in the work of the Division. It will, however, be 
open to members of the public and to representatives 
of organizations interested in the work of the Divisian. 
Ticketa may be had on application to the Secretary 
of the British Association, Burlington House, Pioca- 
dilly, London, W.1. Another important’ meeting 
of the Division is to be held at Manchester 
in June, when the effects of science upon certain 
at present in hand includes questions of nutrition, 
population, social psychology, the organization of 
science and the international relations of science. A 
committee has also been appointed to report on the 
world sources of raw materials. 


Indirect Rule and the Anthropologist 

As a principle of administration, indirect rule is 
essentially a system of local government, in theory 
functioning through local native tribal institutions. 
Admireble as this principle may be in intention—itsa 
abject is at once to conduce to fairness and justice in 
the maintenance of law and order, while educating 
the native in a sense of civic and political respons- 
ibility, and at the same time affordmg him an 
opportunity of gradually adapting his institutions to 
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-he conduct of public affairs on modern lines—yet 
—rhen the searchlight of anthropological investigation 
e turned on to indirect rule as a working system, 
liffoulties in giving it full effect and shortcomings 
-n its practice begin to appear. In the earlier days 
of British administration in Africa, it was assumed, 
serhaps too readily and without intensive anthropo- 
logical inquiry, that each local unit must be sub- 
yrdinated to a headman or chief, and ruled by him 
with or without a council of elders. In either event, 
tt was assumed to be a system susceptible of indi- 
vidual representation. In default of a more penetrat- 
ing examination, it was not realized that local 
sovereignty, to use an expressive, if not a fully 
spplicable, term, was bound up with religious ritual, 


delief and organixation, upon which the native was’ 


not only retdoent, but also incapable of expounding 
she ramifloations except in response to the patient 
nquiry of an experienced and trained observer. 
Benco the system of native courtes composed of 
members, who have come to be called ‘warrant 
shiefw’, was by no means invariably in accord with 
oative institutions, while the legitimate representa- 
“tive of native authority, according to tradition, was 
often relegated to the background, either through 
native reticence or the inftuence of a more forceful 
wersonality. 


Tua relation of the warrant chiefs to the real seat 
«f native authority has been carefully analysed by 
Prof. O. Daryll Forde, who, as a Rockefeller Research 
Fellow of the International Institute of African 
Languages and Oultures, has made a special study 
from this point of view of the tribal customs of the 
large village centre of Umor in the Obubra Division 
of Southern Nigeria, with a population of more than 
10,000 (Africa, 12, 3 12, 2; 1989). Not only does he show 
how intricate an affair is native traditional 
for the preservation of order and for local admini- 
stration, but he also goes on to show how native 
custom and principles in local administration have 
been controverted by the appointments made, in the 
praiseworthy desire to secure the representation of 
native knowledge and opinion. At the time of Prof. 
Forde’s investigation in 1935, reform of the compos1- 
tion of the native court was under consideration, and 
the moral of his report is clearly that any change 
should be made only after intensive inquiry into the 
details and essential character of native institutions. 
He himself has certain constructive suggestions to 
make; but at the same time he pointa out that it 
is now difficult to make that use of native institutions 


which at one time was open to the Government. 


The interest of the natives has been diverted from 
their own institutions to the form which has been 
imposed upon them by the white man, and among 
them discussion has tended to centre on the methods 
of appointing warrant chiefs rather than on any 
radical reform, which would allow for the incorpora- 
tion of the traditional system in the administrative 
machinery, or ita development in that direction. 
Further, the young men have formed a group now 
actively m opposition to traditional authority in 
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village affairs. It is evident that if native institutions 
are to be used and developed as a means to native 
education and civic training, some compromise will 
have to be effected. Otherwise native institutions 
and the stebilixing influence of tradition will go by 
the board. 


International Standard for Chorionic Gonadotrophin 
At the third International Conference on the 
Standardisation of Hormones, held at Geneva on 
August 11-18, 1988, it was decided that international 
stendards should be established for certain hormones 
of the anterior lobe of the pituitary gland and 
analogous substances found in urine and serum, and 
that international units should be defined in terms 
of & weight of each standard. The final preparation 
of these standards, their dispensing in a form suitable 
and convenient for the use of the laboratory worker, 
their storage, preservation and subsequent distribu- 
tion, was to be undertaken by the National Institute 
for Medical Research, Hampstead, London. The 
preparation of the international standard for the 
gonadotrophio substance of human urine of pregnancy 
(chorionic gonadotrophin) has now been completed. 
It has been prepared from substantial amounts of 
material generously provided by six firms in different 
countries. The individual samples having been 
approved by the Conference, a mixture was mado 
and the standard has been finally dispensed in the 
form of 10 mgm. tablets. The international unit 
has been defined as the speciflo gonadotrophic 
activity of 0-1 mgm. of the standard preparation, 
an amount of activity similar to that required, under 
the conditions used by many workers, to cause 
corniflcation of the vaginal epithelium of the im- 
mature rat. Each tablet contains approximately 
100 international units. As in the case of the inter- 
national standards for other hormones, drugs and 
vitamins, the new international standard is held, on 
behalf of the Health Organisation of the League of 
Nations, at the National Institute for Medical 
Research, Hampstead, London, from which it can 
be obtained by national control centres established 
in other countries; workers in Great Britain should 
apply to the Department of Biological Standards, 
National Tnstivte fof. Medical Ressarah, Hampstead, 
London, N.W.8. 


Preservation of the English Countryside 

Ir may be remembered that at the Cambridge 
meeting of the British Association, Dr. Vaughan 
Cornish described his efforts to preserve the natural 
scenio beauty of the oliff regions near Sidmouth by 
ensuring that considerable tracte of land in hs 
possession should be restricted entirely to agricultural 
purposes. The Times of April 26 announces that Dr. 
Cornish has decided to extend these restrictions to 
cover (during his lifetime) the lands of Thom Farm, 
near Saloombe Regis. This is a place of considerable 
historic interest as well as of natural beauty, which 
takes its name from an old “Holy Thom” tree used 
aq a landmark from Saxon times, and replaced with 
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suitable ceremonial by snother whenever it died. 
This decision has, also, ita scientific aspect, on account 
of the proximity of the Norman Lookyer Observatory 
to Thom Farm, where (but for the action of Dr. 
Cornish) it would have been possible to erect some 
six hundred houses under the local town planning 
scheme. It is well known that the work of Greenwich 
Observatory ‘is badly hampered by smoke and glare 
from the surrounding district. The erection of six 
hundred houses in the vicinity of the Norman 
Lockyer Observatory might have been the first step 
towards a similar interference with the work of this 
observatory, and it is a matter of satisfaction that 


this annoyance has been at least postponed during 
the lifetime of Dr. Cornish. 


Earliest Man 

Mr. J. Ram Mor, with an admirable sense of 
propriety, took as the text of his Huxley Memorial 
Lecture for 1939 before the Imperial College of 
Science and Technology on May 4 certain questions 
posed by T. H. Huxley in his famous book “Man’s 
Place in Nature”. There Huxley asked : ‘Where, then, 
must we look for primeval man ? Was the oldest Homo 
sapiens Pliocene or Miocene, or yet more ancient ?” 
Readers of Mr. Reid Moir's lecture in ita published 
form (“The Earliest Men”. By J. Reid Moir. Lon- 
don: Macmillan and Co., Ltd. Pp. 8%. ls. net) will 
appreciate the choice as lecturer on this oocasion of 
an investigator of man’s origins, who through his 
association with Edwin Ray Lankester is directly 
linked with Huxley, and also by his own researches 
has contributed so much of the-materia] which must 
be taken mto account by everyone who ponders the 
problems thus formulated by Huxley so long ago. 
The evidence of man’s skeletal remains, as well as 
of his artefacta, which has been laboriously collected, 
pieced together and interpreted by numerous in- 
vestigators since Huxley’s day, ably summarixed and 
surveyed by Mr. Reid Moir, may seam formidable 
enough in its detailed mass, but ib is still far from 
offering a final solution of man’s origins. Nevertheless 
it makes it possible to adumbreate a generalized 
formula, from which it may be that a concrete answer 
eventually will emerge. If in the meantime Mr. Reid 
Moir’s technological and æsthetio arguments may 
seem a little overweighted in the period and degree 
of man’s development they demand, and his credence 
in Miocene man a thought too readily conceded, none 
can deny that in his life work he has abundantly 
shown faith in that of which his powers of observa- 
tion and reason have convinced him—+the belief in 
the power of truth ultimately to prevail, which 
Huxley urged upon the youth of his time. 


Verulamium Museum 

Tae new Verulamium Museum at St. Albans, 
which has been erected by the Corporation at a cost 
of £8,000, was declared open by the Earl of Haréwood 
on May 8. The purpose of the Museum is to house 
thp finds from the excavation by Dr. R. E. Mortimer 
Wheeler and the late Mra. Wheeler between 1930 and 
1984 of the Roman city of Verulamium and the pré- 
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Roman Belgic city in Prae.Wood. A tablet in the 
entrance hall commemorates Mrs. Whoeler’s part ir 
the excavation. The museum building, of which Mr 
F. Newton is the architect, and Mr. Philip Cordes 
will act as curator, contains in addition to office 
and laboratories, a museum hall 75 ft. long, in which 
are displayed a selection of the finest and mosi 
typical specimens from the two sites, grouped in arm 
arrangement which will most readily convey thei 
significance to the visitor. The large mass of material 
still under examination at the Institute of Archmo- 
logy in London will eventually be stored in the 
Verulamium Museum, and though not displayed, will 
be available for students’ reference. Three of the 
fest of the mosaic pavements discovered at 
Verulamium, including the square pavement dis- 
playing- the remarkable head of a sea god, and the 
striking semi-circular scallop-pattern pavement of 
about a.D. 130-150, are shown on the end-wall, facing 
the visitor on entering. On the left of the entrance 
are the wall-cases containing: the Belgico pottery, both 
imported and home-made, from the pre-Roman site 
of Prao Wood, ranging in date from about a.D. 10-40. 
The remaining cases are given up to exhibite from 
Verulamium. The material culture of the inhabitants 
of the Roman site is exhibited in the long series of 
burial groupe, among which not the least interesting 
relic is a denarius of Augustus, which was converted 
into a Mithraic token some two centuries after ita 
issue. A large model of the important south-castern, 
or London, gate is also shown. 


Preservation of Fauna and Flora 


Is an addreas entitled ‘The Dawn of a Geological 
Period” delivered at the London School of Hygiene 
and Tropical Medicine on May 4 for the University 
of London, under an arrangement for an exchange 
of lectures with the Universities of Belgium, Prof. 
V. van Streelen, director of the Royal Naturel 
History Museum of Brussels, discussed the inroads 
made on the fauna of the world by the activities of 
man and especially by the exploitation of Central 
Africa. He pomted out the fact, which is usually 
entirely neglected if not always unrealized, that not 
only are the larger mammals threatened with extinc- 
tion by the advance of settled areas in tropical 
Colonies, but also that the fellmg of rain foresta, by 
exposing the soil to the direct attack of sunlight, 
renders it impossible to reafforest such lands, and by 
completely altering all the micro climatic conditions, 
necessarily causes the destruction of all smaller 
plants and animals, whether they live above, upon 
or in the soil. In the light of his own great experience 
of such conditions, and of others the ultimate effects 
of which are similar, Prof. van Straelen showed that 
the changes of fauna and flora which are now occurring 
are in magnitude analogous to those which charac- 
terize the geological periods, and thus justified his title. 


Cosmic Rays > 

” Pror. P. M. 8. Buacewrr took “Cosmic Rays” as 
the subject of the thirtieth Kelvin Lecture which he 
delivered before the Institution of Electrical Emn- 
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sincera on Thuraday, April 27. He gave a résumé of 
vhat had been done to discover the nature of these 
_ nysterious rays, from their- properties. As a rule, 
angineers consider natural phenomena first of all to 
mind out some possible utility for them. In addition, 
rof. Blackett stimulated the imagination of his 
«audience to consider all manner of possible conse- 
Juences which might arise from the bombardment of 
he earth from outer space by some twenty particles 
ger minute ab astronomical values of electran volts. 
Whe effects of coamic rays can be obtained, shown 
by experiment and recorded photographically with- 
xt much difficulty and with quite simple apparatus, 
yat caloulation of these effects depends upon equa- 
ions which, although easily written down, can 
mly be solved with great labour. 
Whe labour can be lightened by tho use of calculating 
<cachines invented by engineers, but it is a lengthy 
yperation. There is little exact knowledge about these 
rays and it is assumed that they are due to radiation 
Tom the extrasolar universe. Interesting accounts 
vere given of the attempts that had been made on 
these rays: by researches in the upper atmosphere, by 
uvestigations on the surface of the earth and by 
xuxperiments below its crust. He said that, in the last 
sase, the necessary apparatus had been installed in 
one of the underground platforms of the Holborn 
station of the London Passenger Transport Board, 
Hout it was found that the symmetry of the readings 
«vas effected by the presence overhead of the tunnel 
which carries the electric trams below Kingsway. 


BPhotography in Science and Industry 

Da. Orar Brioos, chief chemist of Mesars. Ilford 
Limited, delivered the twenty-ninth annual May 
Lecture before the Institute of Metals on May 10. 
Dr. Bloch pointed out that the photographic emulsion 
~oonsists of a finely divided suspension of one or more 
»of the halides of silver in gelatin. There are two 
broad. theories of development, one of which suggests 
that the process consists in the deposition of silver 
upon the latent image from the developer which has 
first become supersaturated, whilst the second 
postulates increased adsorption at the points oon- 
stituting the latent image with consequent increase 
of developer activity in these regions. As to the 


more sensitive by the inclusion in them of a small 
amount of iodide, but the great advance which has 
been made in emulsion-making technique is largely 
due to the employment of dye-sensitixers. The 
second part of the lecture dealt with the applications 
of photography to industry. By means of the 
photographic emulsion our powers of observation 
extend far beyond the limite originally set by the 
senses, and. further, the grains of the emulsion are 
rendered developable by the passage of the fast 
moving particles ejected fram disintegrating atoms. 
Investigations into the nature of cosmic rays are also 
being actively carried on by the aid of the photo- 
grephic emulsion. For this work special emulsions 
have to be prepared, but all are members of a large 
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emulsion family who serve mankind in the making 
of illustrations for books, in survey work, in photo- 
micrography and photo-telegraphy, for ordinary 
picture making and record work, and in nearly 
every field of research. 


Sound Transmission from London Television Station 

Tr is well known that the use of ultra-short wave- 
lengths for broadcasting purposes facilitates the 
attainment of a very high quality in the sound 
transmission on account of the extensive range of 
side-band frequencies which may be employed. At 
a meeting of the Wireless Section of the Institution 
of Electrical Engineers on May 38, Meesrs. I. L. Tum- 
bull and H. A. M. Clark read a paper on ‘The 
Marconi-E.M.I. Audio-Frequency Equipment at the 
London Television Station’. This paper outlines the 
requirements of a high-quality sound equipment and 
describes the design and constructional features of 
the Alexandra Palace installation. The final section 
of the peper gives information on the overall per- 
formance of the apparatus and includes date on the 
frequency and harmonic distortion of the amplifier 
equipment. The overall frequency response from the 
microphone to the modulated radio frequency output 
to the transmitter is practically uniform from 40 
cycles per second to more than 10,000 cycles per 
second ; the second harmonic content varies up to & 
maximum of 0-5 per cent for full (that is, 100 per 
cent) modulation, while at the same ‘modulation level 
the third harmonio content is about 0-1 per cent. 
The suthors express the opinion that it is this low 
odd-harmonic distortion, quite as much as the ex- 
tended frequency range, that is responsible for the 
satisfying and pleasing quality of the sound trans- 
mitted. The equipment has been in operation for a 
period of two years with complete satisfaction. It 
may be remarked in conclusion that, for some time 
past, ip has been the practice of the British Broad- 
casting Corporation to transmit part of the ordinary 
National or Regional programme through the 
Alexandra Palace ‘sound’ transmitter, so that 
listeners having & television or other suitable ultra- 
short wave receiver may take advantage of this 
high-quality broadcasting station. 

Maternal Mortality and Industrial Welfare 

ir the course of an address delivered to the 
Industrial Welfare Society on April 28, the Minister 
of Health, Mr. Walter Elliot, stated that the pro- 
visional maternal mortality figures for 1988 have 
just been received and that they show a further 
reduction from 38-18 per 1,000 births in 1987 to 2-97 
in 1988, the lowest figure ever recorded in Great 
Britain. Although abnormally large sums have now 
to be found for defence, there has been no reduction 
in our social services. The Government’s contribution 
to these services and to the cost of police, roads, etec., 
has grown by £186,000,000 since 1925, an expenditure 
that is proving an excellent investment. In addition 
to the new low record in maternal mortality, during 
the period 1927-37 the infantile mortality rate 
h&s fallen from 70 to 58, and the tuberculosis death 
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rate from 97 to 69. The toll of sickneas upon industry 
remains, however, very great, for expenditure on 
benefits under National Health Insurance amounted 
in 1937 to £28,000,000, but hundreds of firms to-day 
are safeguarding the health of their staffs. 


Earthquakes Registered at European Observatories 

Foun earthquakes of considerable severity have 
been registered by seiamographs in Europe recently. 
The first, on April 28, was registered at De Bilt 
(Holland) at Oh. 88m. 15e. G.O.T. and may have 
been distant a little more than 24°. The second caused 
the needle on a seiamograph in London to swing 
about 8/5 in. It was recorded at De Bilt on April 
80 at 3h. 12m. 0s. G.C.T., and at Ucole at 3h. 12m. 
12s. Since the epicentral distance was greater than 
100°, observations are awaited fram more distant 
observatories before further computations are made. 
The third was on May 1, and this is discussed below, 
being the most important of the four. The fourth 
was recorded at Kew on May 2 at 18h. 27m. 128. and 
may have been an afterahock of the one on the 
previous day, though a slightly nearer epicentre may 
be indicated. 


Japanese Earthquake of May 1 
Raoorps of this earthquake have been reported 
by the following observatories : 


Bi EE er 
Ucale at Gh. 10m. 478. G.C.T 
Kew at Gh. 10m 5%. G.C T. 
with an aftershock at 6h. 12m. 3%. G.O.T. 


The epicentre distance from all these stations was 
between 80° and 83° and the evidence points to an 
epicentre in the neighbourhood of the Oge Peninsula 
north-west of Akita, a town on the north-west coast 
of the main island of Japan. Possiblé epicentral 
co-ordinates are lat. 89:8° N., long. 189-9°H. The 
shock occurred at 2.59 p.m. local time and lasted 
27 seconds. It caused strong vertical movement 
locally and ‘there was a considerable amount of 
surface faulting. In the Oga Peninsula the faulting 
caused land to alide into the sea, and wrecked many 
houses. In Akita itteelf plate glass windows were 
shattered and shop fronts fell out. The reservoir at 
Funsakawa is reported to have burst ita banks and 
drowned three people. Altogether twenty-six people 
were killed and thirty-eight injured and many slept 
out in the open that night. Fortunately, the resulting 
fires were quickly extinguished by the fire brigades, 
though railway and telegraph communications were 
disturbed. Aftershocks were frequent locally for 
some time and some of these were of considerable 
severity as the Kew records indicate. 


The Colonial Service: Recent Appointments 

Tua following appointments and promotions in 
the Oolonial Service have recently been made: 
R. H. A. Merlen, veterinary officer, Gold Coast; E. 
Burtt, jumor entomologist, Sleeping Sickness Re- 
search Station, Tanganyika Territory ; A. E. Pound, 
ingpector of plants and produce, Gold Ooast; G. H. 


‘Swynoerton, game ranger, Tanganyike pel E 


R. B. Warner, inspector of produce, Nigeria ; G. J. 
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Burton (senior plant breeder and experimentalist) 
chief research officer, Agricultural Department 
Kenya; G. Griffith (agsistant agricultural chemist 
Uganda), chemist (soils), Malaya; G. R. Spurrell 
{inspector of planta and produce), agriculture 
superintendent, Gold Coast; Dr. G. J. William 
(assistant geologist, Tanganyika Territory), geologist 
Gold Coast; R. G. Newberry (schoolmaster), agrı 
cultural education officer, Agricultural Department 
Nigeria; W. H. Reeve (late assistant fleld geologist 
Tanganyika Territory), geologist, Nyasaland. 


Announcements 


Sia Onanias Vaanon Boys has been awarded th: 
Eliot Cresson Gold Medal of the Franklin Institute 
in recognition of his scientific achievemente, ““whiol 
have furnished scientists with new and remarkably 
precise methods for making measurements in gravi 
tation, in sound, in heat, in radiation, in current an 
statio electricity, so refined as to render poasibk 
the weighing of the earth, the determination of thi 
radiant energy coming to us from the stars, the 
photography of the speeding bullet and the immobili 
xation, even, of the lightning flash iteelf”’. The meda. 
will be presented on May 17. 


Tus Chalmors Gold Medal of the Royal Society oi 
Tropical Medicine and Hygiene has been awarded tc 
Dr. Max Theiler of the International Health Division 
of the Rockefeller Foundation, New York. The 
medal has been awarded to Dr. Theiler in recognition 
of research of outstanding merit in tropical medicine 
or tropical hygiene particularly in reference to yellow 
fever, and the possibility of producing the vaccine by 
the use of attenuated virus. 


Tua twenty-fifth French Oongress of Social Hygiene 
will be held at the Bordeaux Faculty of Medicine 
under the presidency'of Dr. George Risler on May 
18-21. Further information oan be obtained from 
L’ Alliance d’Hygiéne Sociale, 5 rue Las Cases, Paris. 


An International Meeting on Physics is being 
arranged during September 4-16 by the Federal 
Institute of Technology and the Physical Society of 
Zurich in connexion with the Swiss National Exhibi- 
tion which was opened by the President of the Swiss 
Oonfederation on May 6. The meeting will be divided 
into. five sections, dealing with nuclear physics, 
physics of the solid body, technical physics, television 
and high-frequency studies, respectively. Leading 
sclentific workers in these subjecta from all parts of 
be obtamed from the Secretary, International Meeting 
on Physics, 41 Gloriastrasse, Zurich 7. 


Tu English Universities Press, Ltd., Little Paul’s 
House, Warwick Square, London, E.0.4, is organizing 
& competition for schools in the form of question 
papers on three of its recently published books : 
“Man against Microbe’, “Physical Science in Modern 
Life” and “Ascaris: the Biologist’s Story of Life”. 
The age limit is nineteen years and the competition 
closes on July 81. Particulars can be obtained from 
the English Universities Press, Ltd. 
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Research Items 


MPetroglyphs of North Central New Mexico 
Ix the eleventh report of the Archmological Survey 


Series of the Uni of Denver, Colorado (‘‘Petro- 
ylyphs of North Osentral New Mexico”, Anthro- 
of Denver. 


peological Department, University : 
58 with plates), Prof. E. B. Renaud gives the resulta of 
axploratory investigation of the rock carvings, engrav- 
mings and paintings to be found in the region centring 


m Santa Fé, which was initiated in 1982, carried on. 


ain su seasons, and finally reviewed in an 
xxpedition of 1988. The region to the north and south 
of Santa Fé, here under survey, is divided into three 
areas, north, west and south-eastern, mainly on geo- 
graphical . The petroglyphs found in these 
o not differ materially in character. The 
ion is bisected fram north-cast to south- 

great Rio Grande valley. Certain general 
conclusions are drawn from the detailed descriptions 
of the sites. All sites, with a single exception, have 
-anthropomorphic representations, whether realistic or 
schematic, isolated or m groups. Among occupations 
mnoted are dancers, ftute-players, hunters, and war- 
riors. Several dancers wear headdreases—horns or 
feathers. There were a few instances of men on 
horseback. The presence of phallic figures, frequently 
ithyphallic, is unusually marked. Simple or stylized 
human figures are present on all sites. Hands are 
seen at fairly numerous sites, though never many 
together. Zoamorphic figures are abundant, though 
not to be identified with certainty, excepting deer. 
Eight sites lise kinde, cis typa bong the saread. 
eagle or ‘th -bird’. The serpent is omnipresent. 
Phyllomorphs are rare, and skeuomorphs not 
numerous. There is a vast class of geometric figures, 
signs, and symbols. , Though no chronology is 
attempted, the majority of the figures belong to the 
prehistoric period of the south-west, which in Mexico 
ends about a.D. 1540, when the horse first became 
known to the Indians: 


Tron Age Settlement in Wiltshire 


Tin: excavations of the smaller of two prehistorio 
sites at Woodbury, near Salisbury, Wiltshire, now 
being carried on by Dr. Gerhard Bersu on behalf of 


thrown considerable light on social conditions 
in the Early Iron Age in Britain. The repart on the 
first season's excavation (Proo. Prehist. Soc., N.S., 4; 
1939) states that in the period from June 12 to Septem- 
ber 18 about one fifth of the total area of the settle- 
ment of about 15,000 sq. metres, was uncovered 
down to the chalk. The settlement belongs exclusively 
to Early Iron Age A, and was of long duration. A 
ditch planned during the existence of the settlement 
‘was never completed ; but it is evident from ana- 
logous sites in the area that some threat, ab present 
of unknown character, forced the inhabitants to 
defend their open settlements by banks and ditches. 
This was at a time when hill-forta also were being 
planned. At one period, a simple palisade surrounded 
the site; but before or later than the oon- 
struction of the ditch awaita elucidation. The main 
features of the site are the provision by pits and over- 


ground structures for the storage of grain after 
parun Pae, hollows in which it is suggested the 

grain was prepared for roasting and 
storage, and two circular structures for habitation— 
the first of their kind to be found in Early Iron Age 
A in Britam—of which the larger with the longer 
structural history, and situated in the middle of the 
enclosure, is clearly the principal building and the 
residence of the proprietor of the settlement. This 
settlement was neither a cattle kraal, as had been 
suggested, nor a village, but a farm in the nature 
of the subsequent Roman villa. 


Revival After Electric Shock 
W. T. MoNor has (J. Bleo. Workers 
and Operators, 36,145; 1937) that he is able to revive 
small animals, which have been ap apy ET 
electric art by the as Wises be of a ‘counter-shock’ 
of 60 has shown, the heart 
in Se gle te wide a uae ee 
pessage of an electric current through it, and this, 
tly, is the mode of action of the ‘counter- 
shock’. If the lethal shock 1s applied through electrodes 
on the head and tail, revival is not possible, since the 
central nervous system is destroyed. It follows, there- 
fore, that this method cannot be employed to revive 
those subjected to legal electrocution. For the method 
to be effective, the lethal shook must not pass through 
the head, and-the counter-ahock must be applied 
through electrodes on chest and back within four 
minutes of the patient having received the apparently 
lethal shock. 


Action of Quinine on Skeletal Muscle 

A.M. Harvey (J. Physiol., 95, 45; 1989) has studied 
the actions of quinine on ‘akelotal musole, on the 
motor end-plate, and on the responses of the muscle 
to various other drugs in frogs, domestic fowls and 
cats with the following results. Quinine caused an 
increase in the tension response to a single maximal 
stimulus in normal, curarized and denervated muscle. 
This mechanical potentiation was accompanied by 
an increase in the and duration of the 
muscle action potenti The ability of the muscle 
to respond to a tetanus ‘was diminished owing 
to an morease in the refractory period of the muscle 
fibres. The excitability at the motor end-plate was 
lowered by quinine, and the ability of a tetanus to 
facilitate conduction at the end-plate was weakened 
or abolished. Eserine and veratrine were no longer 
able to evoke repetitive response to a single stimulus 
in a muscle treated with quinine. The response of 
the normal mammalian muscle to injected acetyl- 
choline was abolished by This phenomenon 
was largely due to the curariform action of the drug, 


Optical Isomerism and Growth 

J. R. Totter and 0. P. Berg (J. Biol. Ohem., 127, 
375; 1989) have prepared the optical isomers of natural 
tryptophane, histidine and lysine, and given them 
tg mice in diets deficient only in the corresponding 
natural form and under conditions analogous to 
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‘those previously employed in similar studies on rate. 
The growth Dee by the unnatural isomers of 

and histidine was found to be slower 
than that induced by the modifications which occurred 
naturally in proteins. The was quantitatively 
but not itatively at variance with that observed 
in rate. Unnatural lysine m the mouse as in the 
rat failed to promote growth when added to diet 
deficient in natural lymne. 


Mammals of Tennessee 


A USEFUL account of the mammals of this State 
has been based upon the special survey made by the 
U.8. National Museum in 1987, supplemented by 
all the relevant material in the collections of the 
Museum and of the Biological Survey 
Kellogg, Proc. U.S. Nat. Mus., 86, 245; 1989). 
The author does not drew any conclusions from his 
PRASY parent that this is a fair sample of 

mammals of the eastern States, its notable feature 
baas pachapa ties ceases ba shih tad hae. chars 
the aspect of the original fauna by his interference. 
Phe > a rey nS aa 
extermination. is scarcely a creature, valued 
even in small degree for ite pelt, which is nob reported 
ee nea even the opossum and raccoon are 
skunk are becoming rare, fisher and 
Gtter and perhaps beaver are extinct. So with the 
larger beasts of prey, the grey wolf, black bear and 
others having been exterminated in many sections. 
Bison and elk disappeared in the early years of the 
nineteenth century; even the Vi deer seams 
to be on tts last logs, though in 1789 where troops 
were stationed good venison was accepted in lieu 
of taxes at a value of 9d. a pound. On the other hand, 
there have been additions to the fauna: fifteen wild 
swine from northern Germany were enclosed in 1912 
and multiplied ; about 100 broke through the fence 
in 1920 and now their y ranges over an area 
of 50 square miles. Coyotes have also been introduced 
recently, “for the purpose of training hounds” it is 
said ; and of course those invariable camp followers 
of civilization, the house-mouse, black rat, Alexan- 
drine rat and brown rat have long been successfully 
established. 


Distribution of Crop Productivity 
Ir has been found that an area which produces 
high yields of one , for example, wheat, will as 
a Tule also produce above the average of other 
crops, for example, gona hay or potatoes. A 
statistical analyms of the geographi distribution 
of crop ctivity in England (J. Roy. Statistical 
Soo., 1 1989) has been made by M. G. Kendall, 
head of the Statistioal Brash of tho Ministry of 
. The economic importance of the resulta 
is obvious, but from a wider point of view perhaps 


the most interesting aspect of the analysis is the- 


application to tural economics of methods 
devised for psychological testa of intelligence. The 
prevalence of positive carrelationg between yields of 
different crops is a phenomenon similar to the pre- 
valence of positive correlations of the resulta of 
mental testa. It is natural to ask if there is a coefficient 
of general productivity analogous to Spearman’s g, 
the muoch-disputed factor in pia nan 
Ms. Kendall offers no 
The first two, the ‘productivity’ and 
coefficients, are based on psychological m 
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These two coefficients give nearly the same results ; 
the first is preferable theoretically, but the second ir 
much easier to calculate. The third and fourth, the 
‘money-value’ and ‘energy’ indexes, are spatial 
index numbers, agreeing fairly well with each other, 
but not so well with the previous peir. Finally, an 
attempt is made to estimate the validity of the 
conclusions reached by psychologista by seeing how 
far the same arguments hold when applied to crop 


Potato Metabolism and the Blight Fungus 
An interesting paper the rates of growth of 
Pero onen ae ee ee 
Bok Meee ee ee estans, by the late 
published (Sot. 


Prag sa has recently 

Soo., 22, N.8. No. 7, 69-82, February 
tase), T has proved relatively easy to eliminate 
blight, but more difficult to avoid injury to ‘the 
foliage. The first effect of spraying is usually to check 
the production of foliage and tubers, and benefite 
of the fungicidal wash only become apparent later, 

eradicated. 


when the parasite is contro] 
of the disease without a injury to the plant 
was effected by weekly applications of dilute solutions 
of cuprous oxide, with half the 


tity of 
copper usually given per acre with mixture. 
Maximum production of tubers reached Ty tans pen 
week during the month of July, after which it fell off, 
until in September it was not much above fa ton 
per week. The period of maximum tuber production 
corresponded with that of maximum foliage. Benefita 
of spraying depend upon the interval between the 
arrest of production caused by the blight fungus, 
and the time of normal cessation of growth in 
September. 


Sexual Isolation 


ALTROVE it has been known for some considerable 
time that preference in mating was a powerful means 
of isolating one species or race from another there 
has’ been little evidence available. 
T. Do and P. O. Koller (Biol. Zeniralb., 


58, 589; 1988) have analysed preferential mating 
between Drosophila miranda and D 


. pseudo-obsoura 
and between D. aateca and D. athabasoa. It was found 
that in mixed cultures of these species homogametio 
mating was greatly preferred. Degrees of preference 
were, however, exhibited when different races of 
D. peoudo-obsoura and D. miranda were used. Within 
D. miranda two races (Olympic and Whitney) 
a ae tio 
ee Although species have approximately 

similar distributions in the wild they remain isolated 
from one another. There are indications that mating 
preference is genetical in origin and dependent on 
genes on the autosomes. 


Earthquakes of the Pacific Coast of U.S.A. (1769—1928) 
Tua whole of vol. 29, No. 1 (Jan. 1929), of the 
Bulletin of the Seismological Society of America is 
taken up with this descriptive catalogue compiled by 
Sidney D. Townley and the late Maxwell W. Allen. 
It occupies 207 earthquakes in California 
taking 282 pages w. those of Oregon, Washington, 
Idaho, Nevada, Utah and Arizona take 44 pages in 
all, the remainder of the volume being concerned 
with the introductory remarks. The material used in 
the catelogue has been largely taken from the Holden 
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(1769-1897) and MoAdie (1897-1908) catalogues, and 
vince 1906 from notes by U.8. Weather Bureau 
observers, newspapers, magazines and the records of 
wndividuals and societies interested, all of which are 
acknowledged by the authors, and all of which have 
been carefully checked. The catalogue stops at 1928, 
since after that date the records have been kept and 
published by the U.S. Coast and Geodetic Survey 
annually. There are no figures or mape, and indeed 
wt would be difficult to put all the matter accurately 
on a map unless it were drawn to an abnormally 
scale, but it is hoped that in the near future is 
Townley will arrange that this valuable information 
Ibe in geographical latitude and longitude 
<order somewhat after the manner of Miss Bellamy’s 
ogue, with cross references to the present work, 
this would make it much more valuable from both 
ə statistical and the ready reference pointa of 
w. 












of Nitrous Fumes 


detection of nitrous fumes, which are encoun- 
in many industrial operations and are dangerous 
ns, is described in Leaflet No. 5, ‘‘Methods for 
Detection of Tomc Gases in Industry, Nitrous 
” (H.M. Stationery Office. 8d. net) issued by 
Department of Scientific and Industrial Research. 
e test depends on the Grisss-Isolvay reaction. The 
ere under test is drawn by a hand pump 
a tube containing the reagent until a roge- 
pink colour of standard depth is reached, and from 
the number of strokes of the pump the concentration 
may be found from a table given in the leaflet. 


Distribution of Carbon Isotopes 


A 8SYBTEMATIO study of the relative abundance of 
the carbon isotopes 1*O and 40 in various groupe of 
materials has been made by A. O. Nier and E. A. 
Quibransen (J. Amer. Chem. Soc., 61, 697; 1939) 
with a mass spectrometer of high sensitivity and high 
resolving power. The compounds studied were 
arranged in four groups: (1) igneous carbon (graphite, 
meteorite and diamond); (2) limestones; (8) plant 
sources ; (4) various (dry ice, air, flesh, coal, eto.). 
The 1*C/4#*C ratio found appears to depend upon the 
classification of the material. In general, the heavy 
isotope seems more abundant in limestones and the 
light isotope in plant forms. The maximum variation 
in the ratio was about 5 per cent. More data would 
probably provide a method of determining the 
origm of carbon compounds in Nature. If the 
14C/14C ratio in air is assumed to be 90 + 2, the 
atomic weight 12-012 is calculated for carbon, with 
the isotopic weighta 12-0041 and 13-0079, and a ocon- 
version factor of 1-000275 in going from the physical 
to the chemical scale. 


Structure of Triborine Triamine 

TRIBOBING triamine, B,N,H,, is iso-electronic with 
benzene. Fuller implications of this are brought out 
very elegantly by B. L. Crawford and J. T. Edsall 
(J. Chom. Physics, T, 223; 1939) from a study of 
the long-wave spectroscopy of B,N 
examined the Raman 
and the infra-red spectrum of gaseous B,N,H,. The 
symmetry of the molecule is Dy, and it should 
therefore have twenty distinct internal vibrations. 
Of these, seven should appear in the Raman spectrum 
only (four should be polarized), three should appear 
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in the mfra-red spectrum only, seven should be 
common to both spectra, and three should be in- 
active in both spectra. These theoretical predictions 
have been substantially verified by the ascertained 

but the number of coincident cies is 
lees than the predicted seven. However, by moans 
of a normal oo-ordinate treatment of the molecule, 
it has been possible not only to calculate the force 
constanta of the various bonds but also to calculate 
all the fundamental frequencies, both active and 
inactive. This permits the assigning of all observed 
frequencies. One instance of an i ic effect, due 
to molecules containing the isotope of boron of mass 
10 has been noted and thermodynamic properties of 
B,N,H, bavo been calculated. The interesting com- 
parison of the spectra and force constants of B,N,H, 
and C,H, which is made leads the authors to favour 
the assignment of the benzene frequencies made by 
Lord and Andrews in preference to the assignment 
of Angus, Bailey, Ingold, and co-workers. 


American Meter-testing Methods 

In Mr. Shotter’s recent paper to the Institution 
of Electrical Engineers on April 14, several useful 
and novel methods of testing electric meters are 
described which deserve to be better known in Great 
Britain. He was struck by the fact that Americans 
have to a large extent eliminated the use of stop- 
watches in their electrical laboratories, the timing 
being effected by im from a standard clock. 
This is achieved by the aid of a photo-electric oell. 
The method consista of keeping a constant load on 
the rotating substandard electric meters, which are 
kept under test for a definite time period with tho 
potential circuit of these instrumenta controlled 
from the standard clock. A method which appears 
to be becoming popular is the use of a rotating 
standard fitted with a stroboscopic attachment, one 
meter at a time being tested. With the types of 
meter the Westinghouse Co. is producing the method 
appears to be very satisfactory. Mr. Shotter saw 
also a chemical method for cleaning badly corroded 
and tarnished clockworks and other types of 
mechanism. The method employed consista in the 
use of a rotating cleaner contaming one or more 
solutions in which the clockwork is immersed for 4 
short time. Similar apparatus for cleaning watches 
and clocks has been on the market in the United States 
for some years. The method appears to have con- 
siderable possibilities. Microscopic examination of 
pivots and jewels was employed in all the servicing 
laboratories which the author saw. 


Measuring Focal Lengths of Zones of a Mirror ` 


W. H. Nawsan’s paper entitled “A Method of 
Moasating the Focal Lanatha of Zoces of a Mirror 
for a Reflecting Telescope”? (J. Brit. Astro. Assoc., 49, 
5; March 1939) will prove interesting to all makers 
of specula. Instead of using a complete Ronchi 
grating, two fine slits were employed, or, to be more 
correct, two lines were ruled with a needle on smoked 
glass, their distance apart being 0:02 in. The glase 
was smeared with first as this facilitates the 
ruling of straight lines, whereas smoking the glass 
without this paraffin coating may lead to ragged 
edges. This miodification of the Hartmann method 
of testing was discussed by experts at the meeting 

the Association, and some of them were a little 
ubious of its utility. 


T the British Association meeting last year, 
during an excursion by the Geological Section 

to the Breckland, a sequence of the Pleistocene 
there was demonstrated. Many requests for 
ormation have indicated that a short review of 


deposits 
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Pleistocene Stratigraphy of the Breckland 


By T. T. Paterson, University Museum of Archzology and Ethnology, 


Cambridge 

Moreover, they are coloured brownish byreason of loax: 

and clay derived from an earlier interglacial deposit. 

The Middle and Upper have iously been con- 

fused and named the Upper Boulder Olay. 
The Lower Boulder Clay (B) is only found on the 


the stratigraphy and prehistory, prior to publication 
ofa fall. maoir on that ena, sonla te mace ie 
geologists and prehistorians interested in the Pleisto- 


cene in England. 
Final Acheulean 
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There are three boulder clays, called here the 
Lower, Middle and Upper. The Lower, hitherto 
eo eee ee 
by its erratios from Scotland, Yorkshire Scan- 
dinavia, as well as Jurasaic and Kimmeridgic material ; 
whereas the Middle and Upper are very much alike, 
carrying & great quantity of English, especiall 
Triassic, erratioa AnA aa “fons vere am’ cache 





slopes of shallow ancient valley forms and on higher 
ground, having been removed principally by a lon: 
period of erosion (O) which succeeded the ice advanr 
and was related to a period of uplift. This must he 


Ura 
: Upper Ohalky Drif 
i Boum { Upper Sealey 
b 


MIDDLa { Santee bas” 
Oontorted Drifs 
CLAY Great Harten 





been quite extensive since valleys several hundred 
feet deep were then cut out, and it is the period 
when the major features of the present landscape 
were decided. A great period of aggradation filled 
these valleys with gravels (D) up to about the leval 
of our present river system. A warm fauna roamed 
the surface so established. A period of increased 
rain deposition led to some slight erosion (Æ) and 
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subsequent : emation of a loam (F). Another period 
of alight agg sanon Wiii e npa o O ied 
Mfollowed by kdvanoe of an English (H), when 
“the land w: } depressed some 150 feet. 
The sequi of the first interglacial was repeated, 
+ut ' | shorter second interglacial. Uplift was 
mollowed 


was continued into a temperate period. A colder 
recillation (K) was followed by temperate conditions, 
and deposition of a loam (L). A period of slight 
erosion (Af) cut into the loam, and the Upper Boulder 
mlay was then deposited as a skin over the greater 
moart of the Breckland, though not in the hills to the 
south. 

This boulder clay and ita associated gravels form 
en Upper Terrace dissected by an erosion phase (O) 
which cut out the present radial drainage of the 
Breckland. A Middle terrace was formed of well 
Bbedded gravels (P). Towards the upper part a 
cold fauna is succeeded by a bed (Q) showing the 
<ffects of sludging under severe cold conditions. A 

iod of erosion and aggradation forms & late Low 
Terrace (F). 

Because of its general lithological character and 
sphysiographic configuration the Lower Boulder Clay 
withe Great Chalky Boulder Olay of West Norfolk and 
suffolk) is equated with the Norwich Briokearth. 
The Middle Boulder Clay is equated with the Great 
«halky Boulder Clay (the Groat Hastarn Drift) of 
East Norfolk and Suffolk. The Upper Boulder Olay 
is equated with the ‘Upper Chalky Boulder Olay and 
Little Eastern Drift’. A more widespread ion 
Reh PAE ee EA S ee 
memoir, which, it is hoped, will published 
this year. 
At several horizons palwolithic industries have been 
discovered. The Acheulean is divisible into Lower a 
and b, Middle a and b, Upper a and b, and Final. 
The Olactonian oan similarly be subdivided, into 
Lower a and b, Middle a and b, and Upper a and b. 
In general, it may be said that: 

The Lower Acheul occurs during the early part 


of the Lower-Middle Interglacial to phase (F) 
and is characterized by free , no cantrolled 
secondary work, no fine retouch, thickness, cortex 


remains, irregular outline and dominant pyriform 


o Middle Acheul occurs during the later part 
of the Lower-Middle Interglacial and is characterized 
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by the presence of much controlled secondary work- 
ing, some retouch (more in Middle b), and lmguate 
and ovate forms dominant. (In southern England 
the pseudo-Micoquian is dominant in Middle b.) 
The Upper Acheul appears in the pec UE 
Interglacial and is characterized by much contro 
secondary working, fine retouch meluding controlled 
step retouch, thinness, no cortex, very fine and 
regular outlines (twisted forma common), small 
foliates, pointed ovates and straight-sided pyriform 
types dominant. 
The Final Acheul appears in the post-Upper 
Boulder Clay aggradation gravels -with the same 
characters as the Upper Acheul, somewhat 
finer if anything, but the ‘proto-celt’ and the triangular 


FTG Low ce Gun aa a “thio eens iod as 
Lower Acheul; with massive flakes, gen y much 
cortex remaining, no controlled secondary retouch, 
no specifically prepared forms, and the cores coarsely 
biconvex and serrate, with no flat-bottdmed forms. 

The Middle Clacton occurs in the same period as 
the Middle Acheul and bas thinner flakes, cortex 
wholly removed, controlled secondary working, some 
retouch, specifically prepared forms, points and such- 
like, proto-Levallois and Levallois cores, biconver, 
serrate and flat-bottomed. 

The Upper Clacton occurs in the same period as 
the Upper Acheul. Apparently the Upper Acheul 
has absorbed some northern Upper Clacton * elements 
and the only dominantly Olacton industry is of 
southern faciest, direct descendant of a Middle 
Clacton b of the Thames. The flakes are equally side- 
and end-types from biconvex and flat-bottomed cores, 
and of specific shapes. There are no pseudo- or 
proto-Levallois flakes or cores. The flakes are strong 
with median ridges instead of flake scars. There is 
no secondary working, but finely developed scaling 
retouch. Outlines are regular. 

Faceted, possibly Levallois, flakes are occasionally 
found but no industry has so far bean unearthed. 

On broad palwontological and stratigraphical 
grounds, the Pleistocene is divided into Lower, Middle 
and Upper. This division corresponds to three cycles 
of deposition, the first being less marked than the 
others. Both Middle and Upper begin with extensive 
land movement. The Lower is so named because 
of the Villafranchian and late Villafranchian character 
of the fauna. 

* “Tayacian” stem of the Clacton. 
+ “Mousterian” stem of the Clacton. 


British Empire Telegraph Communications 


a paper by K. L. Wood recently read to the Institution 
of Electrical i the engineering aspect of the 
whole of this world-wide cammunication is oon- 
sidered. A short history of in cable tele- 
graphy ‘is given, but full explanations are given of 
novel technical methods. Methods of 

Bee Ut eet a a E 
effecta of varying cosmic conditions on redio signals. 


September 29, 1929, was a notable date in world 
communigation, a8 on that date all the telegraph 
communications of the British Empire were, by Act 
of Parliament, placed in the hands of a single opera- 
ting company. At the same time an Imperial Com- 
munications Advisory Oommittee was set up, the 
members of which were nominated by the British 
and Dominion Governments. A long list is given of 
the main companies taken over by the operating 
company. In addition, the ship and aircraft ser- 
vices were taken over as well as various amall radio 
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circuits. In many parts of the world, the cable 
systems have been The terminals of 
certain radio circuits in South Africa, India, Canada, 
t and Australia are operated by local-companies. 
Post Office also maintains a broadcast tele- 

graph service on long and short wave-lengths. 
Radiotelephony in the United Kingdom is oon- 
lavas ted by the G.P.O., but the overseas 
Dominions are controlled by the local 

cee or by the operating company. The 
operating company also handles abroad the shore end 
a Eaa seperti Ai Nandhi Bea aad 
direction-findmg At Nairobi, Bermuds and 
Bahrain, i I 


ph services with New York, Buenos Aires, 
Me and Tokio ; also land telephony in Cyprus 
and Peru, and broadcasting in Kenya. The present 
telegraph system comprises 155,090 nautical miles of 
submarine cable, 125 wireless circuite, and 161 over- 
seas branches. eee Soe ee ee 
all the Em United Kingdom are 
served both by cable and by wireless. London 
stands out clearly as the fooal point of the whole 


During oertain periods of the day, much of the 
traffic between distant parts of the Empire passes 
through London. For example, South Africa-India 
traffic may travel via the Cape Town-London beam 
and the London-Bombay, or via the cable chains 
over the same route. Many alternative routes to 
Australia are given. The choice as between wireless 
and cable is dependent on the senders’ 
instructions ; but the particular route is regulated in 
part by the out-payments that have to be made on 
the various routes. These depend very largely on 
Hopenetty upon ts baa and this, agam, is largely 
dependent business times in various parts 
of the world. the night on a route which is 
served both by wireless and by cable, the cable circuit 
may carry the bulk of the traffic, since the majority 
of the cable chain stations may have to be kept 
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fully manual to serve other routes; methods hav» 
now been devised which largely overcome the effecte 
of ‘fading’ and. ‘atmospherics’. Verdan working, 
while largely eliminating fades and atmospherics, 
fails when both these factors are present at the same 
time. Oonsiderable experimental work is still being 
carried out, but only with limited success. 

The author also considers the effect of coamic oon- 
ditions on wirelees telegraph circuits, and explains 
how in practice large use is made of the effects of the 
solar cycle when predicting future conditions. The 
optimum wave-lengths of tranamission for any givene 
route are dependent upon the season and the time of 
the day and—this is an important factor—the degree 
of solar activity, which is found to follow approxi- 
mately an ll years’ cycle. The last sunspot maxi- 
mum period was during 1928-29, and the minimume 

during 1983-84. The years following the 
lnter period have bal alootananied by a ETE 
increase in activity, which on a half-yearly basi» 
exhibited a well-defined peak for January-June 1987. 
Records for the hundred years reveal that, 
whilst the average length of oycle is 11:4 years, the 
change from minimum to maximum activity occurred 
over an average period of only 4:5 years; a study 
of wirelese data for the year 1988 indicates that it is 
not improbable that the year 1987 may prove to have 
been the maximum peak of the present cycle. Unlike 
long-wave transmission, it is Faad that moreased 
solar activity, with 1ts increase in ionization, enhances 
thé utility of the shorter wave-lengths. 

At certain times and seasons, the attenuation 
of wireleas signals is so low over both the major 
and minor arcs of the great circle ing the two 
terminals that signals may arrive both by the for- 
ward and the backward route, and even encircle the 
globe some two or three times. Disgrams are given 
showing the reception at the P.O. station at Bridg- 
water of two consecutive dots transmitted fram Oape 
Town together with a sequence of three ‘echoes’ of 
the main transmission, as the result of the rays 
Speen ne ele eee Snes: 


The Gorge Dam, Hong Kong 


HE problem of providing adequate water storage 

to meet the needs of the ion of Hong 
Kong is a peculiarly difficult one by reason of the 
relatively tion living in a small mown- 
taimous area m which the rainfall is confined to the 
monsoon period of about six months. Although 

ided with twelve reservoirs with a gross capacity 
of 8,000 million gallons, there were anly seven 
since 1921 during which an unrestricted supply of 
water could be gi Faced with the necessity of 
the director of 
came to the conclusi 
that the best solution lay in o0 ing & reservoir 
which should und the waters of the Shing Mun 
Ye eae an area on the mainland leased 
Tomi tie Chet Honans ek a ees 
of ninety-nine years and known as the 


territory’. 

The scheme, as finally developed, provided for the 
construction of a reservoir having a capacity equal 
to the combined, capacities of the existing reservoirs, 


thus doubling the provision for the Colony. To give 
effect to this plan it was necessary to build several 
dams and, of these, the Garge Dam— 
presents both in its design and in ita construction 
several features of especial interest. These were 
described in a paper read before the Institution of 
cod g o BEN J. E. Binnie and H. J. F. Gourley 
on dJi 

The daian selkotad aa canal aibb 
fania Gas d cht tee Bn Sea: 
tions—economy in construction and the elimmation 
of cracks such as would allow of the penetration of 
water and might arise from earth tremors or from 
volumetric changes due to the thermal phenomena 
exhibited in large masses of ing concrete. 

The dam has a height of 275 ft. above the stream- 
es ae ae) A Its main 
structure, the ‘thrust is not the actual 
daa be a Conse wie hs ‘rook-fill’ and the 
‘sand wedge’, acts as a support for the ‘diaphragm’ 
or screen which forms the barrier to the water 
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his thrust block transmits the water pressure to the 
ock-fill and presenta to the diaphragm a row of 
suttreases faced with concrete blocks. 
Against these blocks leans the diaphragm, which 
orms the main water face and is an articulated 
structure composed of vertical panels 25 ft. in width. 
mach panel was made in ‘lifts’ of 20 ft. at one opera- 
don and is reinforced with a ‘grille’ of steel rods 
mj in. in diameter. 

Every precaution wag taken to ensure water tifht- 
108, and when the reservoir was filled to top water- 
evel there was no leakage whatever. The spaces 
setween the buttresses, the centres of which are 
E2} ft. apart, and the function of which is to 
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the constitute inspection pita 
whereby the diaphragm can be examimed. Access 
is obtained to these pita by branch galleries con- 
nected with the main which are reached 
by steps from both of the dam. These pits 
would also, in emergency, act as interceptors of any 
water leaking from the reservoir and so prevent it 
entering and disturbing the sand wedge. It will be 
apparent that the design adopted has produced a 
structure possessing considerable flexibility so that 
disturbances might take place without giving rise to 
more than minor and controllable cracking. The 
detaila by which this result is obtained are described 
and illustrated in the paper. 


River Physics in India 


NE of the major problems of India is that of 
the rivers, and it was with the object of 
mviting the attention of the central and provincial 
Governmenté to the urgency of making investigations 
on scientific lmea that a symposium was organized 
"by the National Institute of Sciences of India a little 
snore than a year ago. The several papers presented 
‘have now been published (Proc. Nat. Inst. Sot. India, 
4, No. 4) and show the profound interest that is 
being taken im the subject by a number of well- 
«qualified workers. The presidential address by Prof. 
M. N. Saha pointed out the importance of the rivers 
to the agricultural life and as a means of the indus- 
arialization of India, and dealt with their influence 
on the level of cities on their banks, instancing the 
destruction of many ancient cities and the increasing 
«diffculty now oed in the drainage of 
"Caloutta by reason of this action (see also NATURE, 
141, 797; 1938). 

“The Poat-Tertiary E hy of Northern 
India and the snake Oo of the Rivers 
during the last ogical Epoch” were dealt with 
in a paper by D. M. Wadia, in which he traced the 
tectonic movements which have caused widespread 
and radical alterations in the whole system of drainage 
lines. The number, volume and direction of the units 
of this system bear evidence of changes which in 
some instances have amounted to the complete re- 
versal of the flow of such a principal river as the 
Ganges. In a paper on the ‘‘Changes in the Drainage 
of India as evidenced by the Distribution of Fresh- 
water Fishes”, Dr. 8. L. Hora adduced evidence from 
various sources to show that there was a reversal of 
the drainage in the post-trappean period. From the 
nature of the valleys of the rivers and from certain 
other features of the physiography of the penin- 
sula, it is concluded that the present-day lower 
portions of the rivers are of great antiquity, 
whereas the upper reaches are comparatively 
recent. 

Coming more closely into touch with the nature of 
the problem of the present day, one of the difficulties 

ing the engineer is the construction of works in an 
ohl boulder river bed, and the problems in 

of river training thereby presented have yet 
to solved. Associated with these is the need for 
constructing irrigation canals alluvium 
from the river on such lines as should ensure a oon- 
dition of working stability and tend neither to silt 


nor to soour. This aspect is dealt with in a paper, 
“Flow of Water in Alluvial Channels’, by G. Lacey, 
in which he directs attention to those elementary 
principles which help to clarify issues and restrict 

ion in river physics. He submits the view 
that despite the complexity of the problem presented. 
by the great Indian rivera, the basic equatians are of 
a simple nature and that it ia on the foundation of 
the ‘normal’ or ‘regime’ channel flowing with constant 
discharge and silt charge that our ultimate knowledge 
of river physics must be based. 

In his address on ‘“The Use of Models for Elucidat- 
ing Flow Problems based on Experience gained in 
carrying out Model Experimenta at the Hydro- 
dynamic Research Station, Poona’, ©. O. Inglis 
described several types of models and explained why 
some present little difficulty and yield results suitable 
for immediate application. Other types, especially 
those relating to alluvial rivers, presant great prac- 
tical difficulties, and in these cases, the data available 
are usually too meagre. In so many instances the 
Re ee ee 

steps to arrest the damage that is taking place. 
The magnitude of this class of problem is shown by 


require an intimate knowledge of the engineering sido 
of the matter combined with a flair for diagnosis and 
& capacity to visualize a remedy. 

Tt is tho silt carried down by the floods which is 
at the root of much of the trouble. It has created 
the land, and made it habitable ; it has also fertilized 
it and made it prosperous. But, as is shown in 8. O. 
Majumdar’s paper, “River Problems in Bengal”, it 
has also, by damaging the river channels, caused 
their diversion through lower areas, leaving the other 
to become derelict. By raising the beds and conse- 
quently the flood level, the silt has created another 
set of problems, and it is the silt which has destroyed 
many of the tidal rivers in Central Bengal and is 

ing also the cross channela so valuable to 
navigation. The concluding Dr. N. K. 
Bose, entitled ‘River Physics ratories of 
Europe and America”, deals briefly with what is 
being done an these lines elsewhere, but ultimately 


-it must prove that the solution of the probleme of 
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Science News a Century Ago 


Exploration in North America and Abyssinia 

Amona the pepers read at the meeting of the 
_ Royal Geographical Society on May 18 was an 
account of the recent arctic discoveries of Meaars. 
Dease and Simpson. This was communicated by the 
Governor and Committee of the Hudson AEAN Oom- 
peny, and when y 
ELER CRAT E PE A OE ERR 
to the explorers. A’ map was displayed showing the 
discoveries of Franklin, Rosas, Dease and Simpson in 
1887-88 and from this it was shown that 150 miles 
had yet to be explored to connect the recent dis- 
coveries with those of James Rosas in 1882 and 
Captain George Buck in 1884, 


At the same meeting, Antoine Thompson d’Abbadie ` 


(1810-97) gave an acoount of his recent travels in 
Abyssinia with his brother Michel Arnaud d’Abbadie 
(1815-98). They started from Jeddah and visited 
Massaweh, Adowah and also Gondar, from which 
place Michel endeavoured to penetrate to Endrea. 


The Royal Society 
At a meeting of the Royal Society on May 16, 
1889, a paper entitled “On the Visibility of Certain 
Rays beyond the Ordinary Red Rays of the Solar 
Spectrum” was read by J. 8. Cooper, who had 
sent it to Fareday. The author stated that he had 
observed an extension of the red portion of the 
solar obtained im the ordinary way, 
beyond the space it oocupies when seen by the naked 
eye, by viewing it through a piece of deep blue 
cobalt glass. He had found that the part of the 
thus rendered perceptible to the right was 
crossed by two.or more very broad linea or bands ; 
and he observed that the space occupied by the most 
calorific rays coincided with the situation 
of the red rays thus rendered visible by transmission 
through a blue medium. 


Ductile Thread from Rock Salt 

In a communication printed in the Athenanm of 
May 18, 1839, a foreign correspondent said: “M. 
Gaudin, one of the employés of the Observatory of 
Paris, has just submitted to the Acadamy of Sciences 
a process for converting Rook Salt into ductile 
thread. You must not shake your head at this, M. 
Geudin is no quack. The , at any rate, 
received his memoir with marked favour. Every- 
body knows that glass when in a state of fusion, 
may be drawn out into very slender threads; and 
M. Gaudin having succeeded in melting down rock 
salt, discovered that it-was susceptible of the same 
modifications as vitreous substances—that it could 
be wound round a bobbin, or converted into a solid 
tissue at will. But of what use, you may say, is this 
discovery. According to M. Arago there are various 
ways of turning it to good account. The Torsion 
balance (la balance de torsion) which in the hands of 
Coulomb has proved so useful is rendered uncertain 
by the variable elasticity of the wires which support 
the electric or magnetic needle. To remedy this 
defect, there can be no surer wey than to substitute 
rock salt threads for the metallic wires now employed”. 
There are other applications equally interesting. 
Maro Antoine Augustin Gaudin was born April ð, 
1804, and for a long time was a calculator for the 
Bureau des Longitudes. He devoted much time td 
researches in optics and in photography. 
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Societies and Academies 
Paris* 
Academy of Sciences (O.R., 208, 958-1060, March 27, 
1989). 

R. Farven and A. Mion=n: Chemical composition 
and crystalline structure of the product of slow 
oxidation of magnesium in a moist medium. Th 
black compound formed seems to be brucite (a mag 
nesium hydroxide) with additional magnesium atom 
inserted in the lattice. 

O. Baron : Use of light metals in the compositicr 
of explosives with an ammonium nitrate base 
Addition of aluminium increases the powe 
of the explosive by 10-12 

P. Jaoqumr and P. access Application o 
electrolytic polishing to the micrographio examinatio» 
of iron and steels. 

GQ. Costmanv and P. Rawaup: Action of water 
on sodium, copper and mercury. 

E Guieny: Arsenates of caloium; study of the 
system Aa,O, — O0a — OH, at 17°. 

J.-M. Duwoyrge: Reduction by hydrogen of 
allotropic varieties of manganese dioxide. 

Mira. B. Tonounan and O. Saccun: Alkaline 
deahal of chloro-1 cyclohexyimethyi-ketone 
and of ahloro-1 cyclohexylphenyl-ketone; trans- 
position in «-substitated cyclohexylformic acids, 

D. Boproux: Preparation of true acetylenic 
hydrocarbons. 

L. DasıvaırE : Butane diol-2, 8 and its esters. 

M. Tvor: Oarbonation of organo -magnesium 
compounds and. the secondary reactions which 
accompany it in the aliphatic series. 

R. PauL: Reactivity of the two dienio systems of 
farylethylene. 

A. Mionmi-Livy and J. Wyant: Synthesis of 
anorthite by pneumatolysis with the help of an 


explosive (hexogene). 
R. Apnagp and E. A. pz La Rts: Marino 


quatern- 
- ary formations in the neighbourhood of Obock 


Somaliland). 

G. DmármE: Extension and characteristios of 
the marine fauna of the oil basins of Djerada (Morocco) 
and Kenadsza (Southern Oran). 

H. Basson, L. Aurnims and Mux. A. BOWLHE- 
Karty: The Hlephas meridionalis alluvial deposits 
of the Carpentier ry near Abbeville. 

E. Paurarpy: A water-sempling bottle. A metal 
tube of capacity about 24 litres is used; the limit 
of depth is about 250 metres. 

Mua. J. Sarmon: Formation and structure of 
the sieve tubes in the hypoootyledonary. axis of 
Cucurbita pepo. 

A. Baunst and R. Honsviv: Assimilation of 
allantoin by the higher plants. 

E. Poma-Esoot: A case of renia in the vine. 

G. Nroonas and Mira B. Aaatmy: Effects of the 
simultaneous presence of three parasitic fungi in 
Senecio vulgaris L. 

Mun. 8. Lattamanp: Action of colchicine on the 
chick embryo at different stages of development. 
The strophosomic reaction is only -produced in 
embryos of 40—68 hours. 

A. Vamps: Mode of distribution of the sexes of 
the terrestrial isopod, Armadillidium vulgare (Latr.). 
Proportions of the sexes are extraordinarily variable. 

M. Leoamp: Regeneration of buccal pieces in 
phasmids. 

(Continued from p. 774.) 
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N. Faruxe; Action of the salts of normal saturated 
atty acids on is 1m vitro. 

J. Lavortay and Man. F. LaBoRmY : The lasto- 
avine produced by Aspergillus niger V. Tgh. is 
Bharacteristic of culture media partially deprived of 


F Conzá and P.-L. Cnam : Experimental trans- 
aljon of ‘trembling’ in the goet. Virus from a 
=heep suffering from this disease produced ‘trembling’ 
1 goets after a period of 25-26 months. 


Cracow 
Polish Academy of Sciences (March 6, 19389). 
J. Wavssaynorr: Variations of the mtegrals of 
under an invariant form. 
. BELEOKI, M. Marusson and J. WNYSSENHOFT : 
~ theorem concerning a transformation of quadruple 
ategrals into curvelinear in in Riemann space. 

K. Daewoxsm, W. Dymex and J. Moexaw : New 
yntheses and transformations of compounds of the 
eee 2-aryl4 arylamino- qa (18). 

Komios : Interglacial beds of 

Ma. H. Wosrustax, R. J. Wosrustak and A. 
URSA : Quantitative researches on the fixed fauna 
nd flora on the piles in Polish porte. 

F. Rogoxmaxt: (1) Transformation of chlorophyll 
«a neutralized chyme. (2) hyll in human 
rca Scaroely three per cent chloro- 

in the feces, whereas m ruminants 

Se oes ware 


Moscow 
Academy of Sciences (O.2.,§21, No. 3; 1988). 


W. Nomre: (1) Systems of curves filling a 
netrio space. (2) Families of curves of the Bendixon 


TE aaa Isotope shift of spectral lines and the 
ateraction of neutrons with electrons. 

M. Borisov, V. P. Baamovagr and A. L Lm- 
7UNBKI: Primary ionization with fast electrons in 


artrogen. 

G. A. Barsa and J. B. Zanpovion : Heat transfer 
of gas to walls of a vessel by free convection. 

P. A. OnmpeNKov: Absolute output of radiation 
saused by electrons moving within a medium with 
super-light velocity. 

V. Vursuar, K. Atmesauva and N. Reynov: 
Heavy electrons in cosmic rays 

W. L Vunwapsxy : Biochemical role of aluminium 
and silicon in soils. 

F. Lomwinson-Lasense : 
fication and nomenclature of igneous rocks (2). 

N. B. Vassosvıon : New data on the stratigraphy 
of Upper Jurassic and Neocomian of north-eastern 
Azerbaidjan. 

N. T. Kaxurpzs: Chromomere structure of wheat 


W. J. Bor: ee eee 
Bee rene Eee n of plant communities in 


O.R., 21, No. 4; 1988. = 
W. K. Tuexs : Normal divisors in the groups of 
odd order. 
Fundamental theorem of 
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W. K. Tox and P. E. Dusuqum: A criterion 
for non-simple groups. 

N. D. MorquLw and B. L DIATLOVITREAJA : 
Ionization of sodium atoms on the surface of 
thoriated 

Q. Franr- : Secondary radiation pro- 
duced by the penetrating component of cosmic 


magnesium. 
O. E. Zvracinosv and I. A. Pavlasn : Action of 
minerals on gold solutions. 

B. N. Somwanwrran: Stereo-affect of aryptic 
colour in Lepidoptera 

N. Maxmmoy: Increase of permeability of 
protoplasm in wilting plante. 

N, A. Maxmov, M- M. Gocnozassvnx and V. T. 
T8KHOIDĦH : Root oases by Teman 
in cuttings of subtropical planta diffi 
to rooting. 

A. P. ov: Physiological role of elementa 
indispensable for plants in minute amounts. 
Sunaius Lvorr and E. L. Locsmna: Effect of 
inorganic phosphates on the formation of citrio, 
giuconic and oxalic acids in Aspergillus niger. 

V. 8. Muratova: Ecological and hical 
classification and evolution of beans (Vicia Faba L.). 
A. A. Worreswrrson : The inftuence of thyroid- 


io muscles in the extremities of a chicken. 
L. F. Banuzxma: Interrelation between the fibres 
existing in the tissue -during explantation and those 
formed anew in viro. 
K. Martrmson: Fossil sponge fauna of Tertiary 
sp eg clues pen 
N. Smaomarova : Some results of investigation 
of the internal structure of Carboniferous brachiopods. 


Tokyo 

Imperial Academy (Proo., 15, No. 2, February 1939). 

Yasto Muré: Generalized circles in the oon- 
formally connected manifold. 

Kiysmzo Kunveui: On a theorem of Seidel and 
Reurling. 

Tarsvo Kawara: Boundedneas of the spectrum 
of a distribution function. 

Mrsmro Ispmuoro: Characteristic of a seismic fault 
and its course. 

Juro Honat and Masatuau IKUSIA : Mechan- 
ism of the hydrogen electrode process on platinum (2). 

Sm’ Kawar Takao Nakamura and Nososu 
Sugiyama: Researches upon ergonol (continued). 
A new general synthetical method for 2-phenyl- 
cumarone and its derivatives and the synthesis of 


Saiemerxko Sucasawa and Nosio Suamaoro: 
Oxidation of some §-phenylethyipyridinium — and — 
quinolinium salta. 

Stiasuico Suaasawa and Kuro Karem : 
Studies on the syntheals of ocoline 
derivatives. (2) Synthesis of 4’, 5’-dimethory-4’, 57- 
methylenediomy-3, 4, 5, 6-tetrahydro-(1’, 2’: 1, 2; 
Vv; 2:7, yridocholine) and the ocorre- 

ing tetramethoxy derivative. 

JUN : Age of the Sambagawa system. 

Nosuniro Opana: Studies on the nature of the 
sep-water and the bottom materials of Heda Bay, 
Izu Peninsula, Sizuoka Prefecture. 
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Forthcoming Events 
[Mengs marked with on asterisk are open to the publio. 


‘Monday, May 15 


RoyaL GrogasaPHicat Soormry, at 5.—Dr. E. B. Worth- 
mgton: “Icho-Sounding of British Lakes”. 


Tuesday, May 16 


BrT. Many’s Hoarrrat, Lonmpox, W.2, at 5.—Dr. A. 8. 
“The Hormones of ‘the Anterior 


Evaunios Soommry (at Royal Society, Burlington rien 
W.1), at 5.15.—Prof. A. M. Osrr-Saunders : 
Problems of Populetion’’.* 


Quapwiok Pustic Loron» (at the Institute of 
British Architects, 68, Portland Place, W.1), at 5.80.— 
G. H. Henderson : Study of the Housing 
of the Working Classes, with Special Reference to 


Scotland”. * 
Wednesday, May 17 
RoyraL Micsoscorican Soourry (ab B-M.A. House), at 
5.30.—F. O. Bawden: ‘‘Some Properties of t 


Viruses”. 
Thursday, May 18 

Lowpon MATHEMATICAL Soaurry (at the Royal Astron- 
amioal Society), at 5.—Prof. J. E. Lennard-Jones, 
FRS.: “ and Disorder in Nature”. 

CommicaL Soonery (at the Institution of Mechanicel 
Engineers), at 6.—Prof. C. N. Hinshelwood, F.R.B.: 
“Bome Considerations on the Nature of Catalysis” 
naide Lecture).* 


Friday, May 19 

GmornysicaL Discussiom (at the Royal Astronomical 

eons “The Night Sky and Aurora” to be 
f. 8. Chapman, F.R.S. 

Roya. Lesrrrorion, at 9.—Prof. J. D. Oockoroft, F.R.S. : 
“Now Phenomena in Liquid Helium”. 





ASSIFTANT LECTURER AND ween ee 
College, Cork—The Registrar (day 27). 


DAMOWETRATOR OF Comstey in King’s Oollege, London—The 
Secretary (June 1). 
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Ideals 


N March 9, 1938, H.M. the King appointed 

a Commission “to imquire and report 
‘hether any, and if so what, form of closer 
0-operation or association between Southern 
shodesia, Northern Rhodesia and Nyasaland is 
-esirable and feasible’. The Commissioners were 
ve in number, of whom Viscount Bledisloe acted 
s chairman. After preliminary inquiry and the 
earing of evidencd in England, the Commission 
roceeded to Africa, arriving at Bulawayo on 
Tay 16. When evidence had been taken in 
outhern Rhodesia, the Commission visited Por- 
miguese East Africa, passed on to Nyasaland and 
turned through Northern Rhodesia to Salisbury. 
Taken together, the three territories which 
ame under the purview of the Commission 
iclude an area of approximately 500,000 miles, 
mith a total population estimated at roughly 
300,000. Of these, approximately 68,000 are 
čuropean, 8,000 are Asiatics and ‘coloured’ in the 
ense in which that term is used in southern 
\frica, namely, the offspring of union between 
.on-native and native, and 4,230,000 are natives. 
‘he proportion of Europeans to natives in the 
ombined territories is 1 to 62; but the ratio is 
aore significant when the territories are dis- 
inguished : in Southern Rhodesia it is 1 to 22, 
a Northern Rhodesia 1 to 129 and in Nyasaland 
to 881. While both European and native popu- 
tiong have increased between 1926 and 1936, the 
ise among Europeans has been relatively more 
apid owing to the development of the copper 
unes. It shows a decrease in the later return 
wing to the interruption of development work in 
he mines ; but with the renewal of aotivity it is 
gain increasing slowly. 
* Rhodesa—Nyasland Royal Commismon. 


5019. ) 
p. x+283, (London: Hi BaLouey Ole ae) A 1 ae 


in Africa* 


It is especially important to bear these figures 
and their inter-relations in mind, in view of the 
conditions which were imposed on the inquiry of 
the Commission and ite findings. In the Royal 
Warrant, it was specifically laid down that in 
reporting on the desirability and feasibility of oo- 
operation or association between the territories, 
due regard was to be had to ‘the interests of all 
the inhabitants, irrespective of race . . . and to 
the special responsibility of Our government in 
the United Kingdom of Great Britain and Northern 
Ireland for the interests of the native inhabitants’. 
As will appear, the members of the Commission, 
collectively and individually, have given full 
weight to this instruction. The manner in which 
they have discharged their obligation raises issues 
in native policy of the gravest importance, not 
only as affecting the territories immediately oon- 
cerned, but also as touching the interesta of all 
natives throughout British colonial possessions in 
Africa. Indeed it may not be without repercussion 
elsewhere, in territories other than British, should 
certain suggestions which arise out of the report 
be given practical effect. 

Broadly speaking, the recommendations of the 
Commission do not favour the proposal of an 
amalgamation of the three territories, at any rate 
in the near future. While there is a suggestion 
that they may look forward ultimately to becoming 
one great united territory, which might well 
aspire to dominion status, the time for such a 
development is far from being yet. Certain sug- 
gestions are put forward as practicable, with the 
view of securing greater uniformity in administra- 
tion, especially in finance and education, as well 
as affecting labour, while certain measures in what 
may be termed the machinery of government are 
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adumbrated as likely to secure an even greater 
measure of association in organization and polioy. 
On the whole, however, unleas and until conditions 
change, the Commission is adverse from the close 
union, if not amalgamation, which for some time 
has been the subject of consideration and much 
discussion. 

The report, in regard to ite recommendations, 
is a document of singular interest. The main 
recommendation is, of course, unanimous; but 
in oertain respects the report is exceptional. We 
are accustomed to reports of commissions in 
which the main recommendations are accompanied 
by & minority report ; but a report in which each 
member of the commission, including the chairman 
with one other, makes what is virtually a minority 
report, is surely unusual. In fairness to the 
members, however, it must be stated that some 
of them add their individual statements with 
reluctance, and as a measure of self-protection 
lest silence should be misconstrued as complete 
acosptance. 

The explanation of this remarkable position is 
that the circumstances with which the members 
of the Commission had to deal are of singular 
difficulty, even among matters of native policy 
in Africa. The crux of the situation is that 
of outlook in native policy. The difference 
between Southern Rhodesia and the two remaining 
territories of Northern Rhodesia and Nyasaland, 
which in this matter for practical purposes are at 
one, is so great, so fundamental, as to form an 
obstacle to amalgamation which in present ciroum- 
stances is felt to be insuperable. In this the mem- 
bers of the Commission are agreed. Their differences 
lie in the degree to which they regard a measure of 
oo-operation as immediately possible, and ultimate 
oloser union as both practicable and desirable. At 
the same time, however, it is pointed out that 
native policy and the methods of native administra- 
tion in all three territories are to s great extent 
still experimental ; and it is by no means impossible 
that, as experience grows, modifications may be 
effected which will bring an outlook, at present 
diverse, into greater harmony. 

In order to understand a situation which is 
regarded as of such gravity as to block a proposal 
which has much to recommend it in the many 
advantages, administrative, economic and financial, 


which would immediately accrue, especially to the 


leas prosperous of the territories, it is perhaps 
ecessary to recall that it is only within the last 
few years that oertain important changes have 
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been made in the principles and methods of nativ 
government in all three territories. While, howeve» 
in Northern Rhodesia and Nyasaland the princip™ 
of indirect rule has been applied with all that > 
involves in regard to the respect paid to nativ 
law and custom in matters affecting the natives- 
that is while, in the words of the White Pap 
which stands as a charter of the principles < 
British Colonial government, the interests of tbe 
natives aro paramount—in Southern Rhodesi+ 
where the lead of policy in the Union of Sout 
Afrioa has been followed, the principle of segrege 
tion has been applied, and in the enthusiasm « 
reform, it must be admitted with some rigou» 
Not only is segregation physical—not only a) 
native lands inaccessible to Europeans, but ale 


-native-ownership or occupation of European lands 


is forbidden—and the opportunities open t 
Europeans in the higher branches of eduocatiox 
in certain occupations, and so forth are debarre 
to all natives. In short, a ‘colour bar’ no le 
strong and no lees rigid than that which exist 
under the Union has been instituted in Souther 
Rhodesia. The problem raised by this differenc 
in outlook to some extent is aggravated in Norther 
Rhodesia by the difficulties which arise from tbh 
poverty of the people and overcrowding, in itae! 
a consequence of the poverty, alleged to b 
irremediable, of large parte of their lands, æ 
well as the special problem, which has alread, 
arisen through the development of industry, of th 
urbanized native—a problem which will requir 
but has still to receive, adequate special treatment 

A factor in the situation which should not b 
overlooked or underrated is the attitude of th 
natives themselves in both Rhodesia and Nyass 
land. Their opposition is “unmistakable, pro 
nounced and strikingly unanimous”. 

The position of Southern Rhodesia in followin, 
the lead of the Union, is, of course, one that i 
readily comprehensible, and to a great exten 
arises out of its history. Like the Union, its polio. 
is based upon the ideal of a white civilization in 
country that has been regarded as eminentl 
suitable for remunerative and permanent whit 
settlement with a white civilization as predominan! 
while its main preoccupation in domestic econom 
has been the provision of an adequate and readil 
available supply of labour. With such an outlool 
Southern Rhodggia, being, as she would, the pre 
dominant partner in any amalgamation, man 
features in the preeent situation, which are nc 
in the best interests of the natives of the othe 
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wo territories, might be rendered permanent, if 
ot intensified. For example, much attention has 
«en devoted to the question of the supply of 
abour, and the danger is streased whereby it 
+ feared that the native populations of these 
erritories might become permanently no more 
han feeders of the labour supply. 

The inquiries of the Commission have oovéred a 
vide field and the members have made full use of 
he labours of the numerous commissions and 
nquiries which have preceded them. They have 
aken a wide view of the departments of native 

wife which: they feel would be affected by the 
«roposed changes in administration. They have, 
therefore, not hesitated to direct attention to 
natters affecting the development of the native 
no which they feel a progressive policy should 
iow be applied, and in which rapid progress 
night be made by the measure of co-operation 
Bbetween the Rhodesias and Nyasaland which they 
meoommend. Education, instruction in agriculture 
and technical training, instruction in the care of 
mhe soil and in hygiene and the principles of 
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nutrition, the fostering of the development of the 
peasant farmer class, are some only of the fields to 
which they point as urgently requiring develop- 
ment. l 

Fundamentally, however, the importance of 
this report lies in the stress laid, unostentatiously 
bat nevertheless with unmistakable strength, on 
the difference in outlook of what may be termed 
the two schools of native policy, segregation and 
indirect rule, taking the latter in s broad sense. 
This antinomy prompts inquiry whether the 
white peoples in exercising their rule over Africa, 
and accepting their responsibilities for the welfare 
of the African as they profess to do, have any 
clear idea of the end to which they are directing 
him in assuming that responsibility for his develop- 
ment. Is indirect rule, which resta upon native 
custom, unless we do it no more than lip service, 
likely to lead either to stagnation, or ẹ masked 
tribal disintegration, or. is segregation, which 
sets the bounds of native development and that 
not beyond his presumed powers, the choioe of 
the better part ? 


Prehistoric Crete - 


The Archxology of Crete 

An Introduction. By J. D. 8. Pendlebury. 
(Methuen’s Handbooks of Archmology.) 
xxxii + 400+ 43 plates. (London: Methuen and 
Co., Ltd., 1939.) 30s. net. 


T was in 1894 that Sir Arthur Evans made his 

first journey in Crete, and in 1899 that his ex- 
cavation of Knossos commenced. His own account 
of “The Palace of Minos” began to appear in 1921 
and was completed in 1936. From time to time 
others have tried to summarize both the progress 
of discovery in Crete -and the general bearings of 
it on the prehistorio archmology of the Mediter- 
ranean. But Mr. Pendlebury’s book is the first 


thorough and satisfactory account of the work of | 


many travellers and excavators; his numerous 
maps show how vast an accumulation there has 
been of observations and finds, and the lista of 
sites appended to them how much he has himself 
contributed by persistent exploration, covering 
now every district of the island. As curator 
formerly of Knossos, where the Palace and its 
surroundings have been made over by Sir Arthur 
Evans to the British School of Archmwology at 
Athens, he has not only written an invaluable 


Pp. 


“Handbook to the Palace”, but has also himself 
examined and catalogued the stores of olasaified 
objects from every room and corridor, and from 
every stratum from the neolithic te on which the 
Minoan settlements stand, to the sparse relics of 
classical antiquity, when the site had become a 
‘no-man’s-land’ in the outsekirta of the Greek and 
Roman city. After directing excavations at Tell- 
el-Amarna, the Egyptian site most closely con- 
nected with Afgean peoples in the fourteenth 
century B.O., just after the fall of the ‘Palace’ 
regime, he has devoted himself to a series of small 
but most significant excavations in the Lasithi 
district of Crete iteelf, on sites ranging from the 
earliest human occupation to the turbulent age 
which imtervenes between the latest Minoan and 
the earliest Hellenio periods. Here are, therefore, 
all the qualifications for an “Introduction”, as 
the author modestly describes it, to the archmology 
of Crete. 

The greater part of the book is inevitably con- 
cerned with archmological detail, most carefully 
selected, and clearly described; but it begins 
with a convenient retrospect of Cretan discoveries, 
and a presentation of the physical characteristics 
ef Crete, and of the topography and routes, 
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ancient ‘and modern, which show Mr. Pendlebury 
to be a worthy successor of Pashley, Spratt, and 
estimates of distances, and of the practical utility of 
the mare difficult tracks, especially in the western 
districts, which have been curiously neglected by 
travellers ; though it has been left to Mr. Pendle- 
bury to make it probable, by his closer examina- 
tion, that there is not very much to find there ; 
the reason, he thinks, being that, west of Mount 
Ida, the island was not only lees well provided 
with cultivable lowlands, but also very densely 
forested. 

Of the early inhabitants, it is here repeatedly 
insisted (pp. 61, 267) that they remained physically 
uniform throughout the Minoan age. This is, 
however, not in accord with the measurements of 
Duckworth, Hawes, and von Loschan, summarized 
by Sir Arthur Evans in the passage quoted by 
Mr. Pendlebury to support his contrary view ; nor 
with his own derivation of early elements both of 
culture and of population from Anatolia (p. 53). 

On more controversial points, Mr. Pendlebury 
presents fairly the evidence and arguments, and 
gives his own views cautiously ; but where it is a 
matter of personal observation and long ex-' 
perience, he knows his own mind. On the disputed 
date of the ‘Médallion Pithoi’, he thinks they may 
have remained in vogue for long ; ; and he empha- 
sizes also on several oocasions that objects that 
were durable as well as valuable, such as stone 
vessels, may well have endured for ages. On the 
relations between Crete and the Mainland, as to 
the building of cupola-tombe, he gives the Main- 
land priority ; and his book was finished just too 
soon to note the newly discovered cupola-tomb of 
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earlier date at Knossos, which negatives tham 
hypothesis. 

Most accounts of Cretan archmology stop ahorr 
with the fall of Knossos about 1400 B.o., or trea» 
what follows as an epilogue. Here, however, we 
have full and intimate description of the difficulw 
and not very attractive sequel, when the natura 
resources of Crete attracted adventurers ance 
eventually settlers from elsewhere, and therewith 
new elements of culture—iron, brooches, crematior 
—and a new wsthetic outlook, diverse expressions 
of which are the Idsan bronze-reliefs, and the 
fine geometrically painted pottery of Hellenic 
Knossos. Examples of both would have beer 
weloome additions to the plates. 

The general survey of Cretan prehistory, whiok 
follows the detailed account of successive periods, 
inevitably repeats many points; but it is very 
acceptable as a reasoned estimate of what waé 
going on, in the arte and industries, and also ina 
economic and social life. Mr. Pendlebury knows 
the Cretan countryside so well, that his recon- 
structions are often vivid and convincing : among 
revolutions in the superstructure, the funda- 
mentals of Cretan life remaining essentially 
unaltered. 

The fifty plates, from the author’s own photo- 
graphs, are extraordinarily good, and full of 
interest ; and a word must be said in praise also 
of Mr. Pinion’s distribution maps and the speci- 
mens of decorative design drawn by Miss Money 
Coutts. In a second edition—which there will 
surely be—would it be possible to include an 
orographio sketch map, with which to oompare 
the distributions of sites and routes ? 

Jonn L. Mrrus. 


Cultivated Poplars 


The Black Poplars and their Hybrids Cul- 
tivated in Britain 

By G. 5. Cansdale and Members of the Staff of 
the Imperial Forestry Institute. Pp. 5241 plate. 
(Oxford: Imperial Forestry Institute, 1938.) 
3s. 6d. 


1 common with many other groups of cultivated 

plants, the poplars include a number of 
hybrid forms, intergrading to such an extent in 
their morphological characters as to create ocon- 
siderable difficulties in the recognition of the 
different sorte. These difficulties are enhanced by 
the variation of the foliage borne on the several 
kinds of shoot normally found on a tree. Neverthe 


leas, the necessity for careful selection of material 
intended for identification has often been over- 
looked. The author of the work under review 
wisely limits his attention to the vigorous long 
shoots and to the short shoots that carry the bulk 
of the foliage. The leaf and stem characters are 
studied, and those of critical value selected for 
use in the preparation of a key to the species and 
hybrids cultivated in Britain. With a genus such 
as Populus, flowering before the leaves appear, it 
is advantageous for a key to be based on vegetative 
characters only, providing ease and acouracy of 
identification are not impaired. In a few cases, the 
relative times of foliation and sex are introduced 
to distinguish closely related hybrids; but on the 
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=vhole the key is particularly clear and easy to 
«s6, and will be appreciated by all who have to 
Meal with this critical group. 
The short critical descriptions of the species and 
mybrids are excellent, and together with notes on 
various points of interest, they occupy about a 
hird of the book. The same praise cannot be 
«xtended to the treatment of the nomenclature. 
“Although much of the existing confusion has been 
‘eared up, it is most unfortunate that the author 


mas misinterpreted the International Rules of. 


Botanical Nomenclature with respect to hybrids ; 
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each segregate from the hybrid Populus nigra L. x 
P. deltoides Marshall is given a different binomial 
name. To comply with the rules, segregates of one 
hybrid should be given the status of varieties or 
forms under the oldest valid binomial applicable 
to the group. It is obvious that failure to obeerve 
this rule must result in the publication of numbers 
of invalid and unwanted combinations. 

The book also contains a historical review of 
the literature on the black poplars, and a biblio- 
graphy of the more important works on the genus. 

R. MaLvILue. 


Progress in Physics 


Reports on Progress in Physics 
"Vol. 5. General Editor: Allan F 
7+445. (London: 
20s. net. 


n. Pp. 
Physical Society, 1939.) 


i i the latest annual volume of progress 
reports sponsored by the Physical Society, 
wa larger than any of its predecessors, and the 
editors’ nots have been spread even more widely 
than heretofore. There are nineteen separate 
chapters, and of these general physics is divided 
into four sections (R. O. Brown on surface tension 
and Brownian motion, Cox on elasticity, and Good- 
eve on the viscosity of non-Newtonian fluids), ‘and 
optics and spectroscopy have five sections each, 
specially edited by L. C. Martin and W. Jevons 
respectively. Atomio physics is represented by 
two sections, single scattering of elementary 
partiales (Champion) and oogmio rays (Heitler). 
Skinner contributes a long article on the soft X-ray 
spectroscopy of the solid state, which might also 
be olassified as atomio physics. 

The longest individual report in this volume is 
that of Hartahorn on absolute electrical measure- 
ments. This, and the articles on sound (E. G. 
Richardson), heat (Powell) and quantum mechanics 
(Flint), are in the well-established tradition of 
these reports. Astbury’s article on electric wave 
filters and Nunn May’s on the mechanism of the 
Geiger counter are also in the tradition, though 
they reflect a little more strongly the tendency 
towards a somewhat increased degree of specializa- 
tion. In view of the very wide scope of some of 
the earlier reports, this tendency is entirely natural 
and in no way undesirable. 

Breaking entirely new ground, and reflesting 
the interests of many members of the Physical 
Society, are long reports on meteorology (Brunt) 
and astronomy (Crommelin), while Melville’s 


article on plastios is the first in this series to deal 
specifically with industrial physics. Further, this 
volume appreciably widens the appeal of the series 
to the physical chemist. MoBain and Mills oon- 
tribute an article on the Gibbs adsorption theorem, 
and, as has already been noted, one of the sections 
of general physica is from the hand of a physical 
chemist. Again, Mott and Gurney’s report on 
recent theories of the liquid state is of almost 
equal interest to pure physicists and physical 
chemists. 

Again on new ground, Dr. Phyllis Tookey 
Kerridge contributes an interesting chapter on 
instrumental aids for defective hearing, m which 
stress is laid on the medical aspects of the problem, 
while Dr. Mayneord’s article on the use of X-rays 
and y-rays in medicine is largely concerned with 
the difficult and purely physical problem of the 
accurate and unambiguous specification and 
measurement of dosage. 

Finally, Barton’s report on the teaching of 
physics in schools will interest a very numerous 
class of readers. It has been evident for some time, 
in the pages of the School Sctence Review and else- 
where, that there is in Great Britain an able, as 
well as an enthusiastic, body of science teachers. 
In particular, the Science Masters’ Association and 
the Association of Women Science Teachers are 
doing much to raise the standard of instruction 
in physics m the secondary and public schools. 
The subject is obviously of importance to univer- 
sity as well as to school teachers; and as the 
Physical Society includes many teachers of both 
these types, it was a partioularly happy idea to 
requisition a report of this kind from a practising 
schoolmaster with strong views. _ 

The short list of contents given above may 
serve two purposes. In the first place, it may give 
new readers some idea of the type of fare provided ; 
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it may be taken as axiomatic that most readers 
who have already used the reports will automatio- 
ally subscribe to the new volume. Secondly, the 
embarras de richesse so revealed may indicate 
clearly enough the impracticability of setting 
down, in any reasonably modest space, an adequate 
analysis of individual contributions to the volume. 
In brief, we have, as an assurance of the suthorita- 
tive nature of the reports, the fact that every 
writer is an active worker in the fleld that he 
describes. Thus, in the chapter on optics, Prof. 
Martin himself deals with optical instruments ; 
Hampton and Wheat, of Mesars: Chance, with 
optical glass manufacture ; Selwyn, of the Kodak 
Research Laboratories, with the theory of photo- 
graphy ; ; and W. D. Wright with television optics. 

The spectroscopy team is drawn from an even wider 
area—Shenstone (Princeton), Crawford (Toronto), 
Foster (MoGill), Hunter (Greenwich) and Pearse 
(Imperial College), dealing respectively with atomio 
spectra, hyperfine structure, Stark effect. and 
related phenomena, astronomical spectroscopy, and 
the spectra of the alkali-metal hydrides. 

The fact that the articles are written by specialists 
is not, of course, one which calls for comment ; it 


would in these days be much more surprising if the’ 
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matter were ordered otherwise. What is rather t 
be noticed here is the extraordinarily high standar 
of readability of the articles. It has already bee: 
pointed out that the chapters differ appreciabl: 
in degree of specialization; but everywhere th 
specialist writers have succeeded admirably i 
writing for, and not ostentatiously down to, th 
general reader so that he, as well as the mor 
directly interested researcher, may- profit fron 
these most valuable summaries. The genera 
impression left by the reporta is that, on the whole 
the authors have rather enjoyed writing them 
One guesses that each writer has been given | 
very free hand to deal with the subject in his ow 
way; something of this has indeed been: implies 
in the prefaces to ‘volumes 4 and 5, and the report 
have benefited largely from the application of thi 
sound editorial precept, at the cost, possibly, of 1 
relatively trivial loss of homogeneity. 

Prof. A. Ferguson, who has, with apparently 
undiminishing zest, seen the first five volume 
through the press, now passes the editorial worl 
to another hand. He has given the series a mag 
nificent start, and there is every reason to expec! 
that it will continue to prosper under the direotior 
of his successor, Mr. J. H. Awbery. 


The Ganges Delta 


‘The Changing Face of Bengal 

A Study in Riverine Economy. By Prof. Radha- 
kamal Mukerjee. (Calcutta University Reader- 
ship Lectures). Pp. viii -+293 +23 plates. (Calcutta: 
The University, 1938.) 


T problems of the Ganges delta are immeasur- 

. ably more complicated than those of the Nile 
and Mississippi in that there are two mighty rivers, 
fed by heavy rains and melting snow, which carry 
maximal quantities of silt from the greatest of 
mountains into the head of a deep bay, not on to 
an open coast. Rivers in gorges, cut through the 
foothills, have by their silt formed broad alluvial 
plains. South, the Ganges and Brahmaputra now 
meet and, to a considerable degree, are at war with 
each other for right of way, their battles influenced 
by strong tidal flows. Modern changes in their 
deltas, which have become~sonjoined, are illus- 
trated by a dozen maps dating from the sixteenth 
century, but the lack of a map showing existing 
“eopditions and settlements often embarrasses the 
reader. Even in this late historical period the 
population has more than doubled, 125 millions 


- 


to-day, with a concentration which, in parts, 
equals that of the lower Yangtse. This has always 
been the richest agricultural area in India, and, as 
the author shows, the aim of invaders and the 
centre of a succession of empires. He indicates 
fluctuations in the sites of these, and ascribes them 
to the variation of the courses along which the 
rivers deposited their silt, particularly the gradual 
eastward movement of the delta. He foretells, in 
the not distant future, the necessary decay and 
abandonment of Calcutta, ite water courses silted 
up, and its drainage impossible. It oan only be 
saved by the further development of roads and 
railways; the embankments that such necessi- 
tate, have often been most damaging in hindering 
natural water movements, and hence procucme 
Iniasmatic swamps. 

An immense amount of work and a high standard 
of learning have been conjoined -in these lectures ; 
the faote are culled from many sources. Footnotes 
are useful, but great help will be given to the 
scientific reader by the considered bibliography. 
He may well desire to think more deeply of all 
the varied actions implied in delta formation, the 


No 3620, May 20, 1939 


ilding of higher banks enclosing lower lands, the 
Ming up of main water channels and in conse- 
ence their divergences, and finally the effects of 
<e on agriculture and population. Rich and 
tile rico marshes—often jute to-day—may dry 
~, and perhaps the silt underlying basins may 
wink downwards, turning them into impossible 
amps or jungle in which the tiger finds its home. 
story affords instances of the logs of many even 
eat cities in such; their estuaries are to-day 
srely swamp flats. While there is always growth 
d’ reclamation seaward, the decay behind 
lances, and no settlement has proved permanent. 
arge areas have become malarious and have 
sulted in great migrations of a population made 
«a of many ethnographio features, and, of course, 
“th rival religions, for there was here a Moham- 
edan conquest. In the Yangtae region, which 
st compares, there is no such change, and 
xbility is ensured by infanticide, which the 
ychology of the Ganges peoples does not 
courage. 
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The footnotes provided by the author suggest 
that the Government is fully alive to all the 
difficulties which confront it, and which must 
remain with every Government. Prof. Mukerjee 
refers to agricultural deterioration and rural decay 
in large tracts of land, but he does not attempt to 
balance loss and gain—and we require more in- 
formation on the economic results of irrigation 
along the upper courses of the rivers. He gives 
the impression of never having y investi- 
gated the conditions of the delta, and he is not 
constructive in his suggestions. We are not con- 
vinced that his proposed “Ganges River Com- 
mission” will or oan do more than is being already 
done, presumably by a corpe of specialist offloers. 
The conclusion forced on us by a study of this 
work is that any ‘‘oo-ordinated policy of forest, 
soil and water management” depends on the 
complete harnessing and control of the Ganges and 
Brahmaputra, and that this, if attempted, is as 
likely to destroy as much as it conserves. 

J. B. G. 


The Phase Rule 


) The Phase Rule and Phase Reactions: 
‘heoretical and Practical 

y Dr. Sydney T. Bowden. Pp. xviii+303. 
ondon: Macmillan and Co., Ltd., 1938.) 10s. net. 


#) The Phase Rule and its Applications 

y Prof. Alexander Findlay. Revised with the 
sistance of Prof. A. N. Campbell. (Textbooks 
a Physical Chemistry). Eighth edition. Pp. 
v+327. (London, New York and Toronto: 
ongmans, Green and Co., Ltd., 1938.) 12s. 6d. 
ot. 


pe BOWDEN’S book is an elementary 

introduotion to the subject and is suit- 
ble for general B.80. students, many partas being 
dapted to teaching of intermediate standard. It 
ontains numerous good laboratory experiments 
nd there are collections of questions and examples, 
aany taken from examination papers. 

Special mention should be made of the illustra- 
ions, which are very clear and in many cases 
ave been simplified so as to make them more 
otelligible to students beginning the subject. A 
.otably good feature is the grouping of diagrams 
n the summaries; many students feel difficulty 
n co-ordinating the various parts of the subject, 
nd this plan will be a very useful help. Another 
ood feature is the imelusion of descriptions of 
tructure as determined by X-ray and other 


methods, for example in the cases of the allotropy 
of sulphur, tin and iron. The contents include a 
good introduction to three-component systems, 
where the diagrams are very well chosen. 

Although the book is intended to be elementary, 
the clearness of treatment will make it useful to 
more advanced students. The close relation to 
practical work tends to remove the rather abstract 
impression which most students get from a study 
of the phase rule. The book may be warmly 
recommended, and it is certain to be very popular 
both with teachers and students. 

(2) Prof. Findlay’s book is too well known to 
need description. It has established itself as the 
standard work on the subject and still remains the 
best introduction to the phase rule and its applica- 
tions. The first part gives a very clear account of 
the fundamental principles, which is intelligible 
to students beginning the subject, and the general 
standard of the book is suitable for honours 
students. 

The first edition of the book was published in 
1904 and subsequent editions have left ita main 
structure unchanged. It might be suggested that 
some sections could now be rewritten, and as 
examples those on the hydrogen-palladium system, 
liquid orystals and the iron-carbon system may be 
quoted. The book is assured of a continued and 
well-deserved popularity. J. R. P.” 
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(1) Alpine Flowers 

36 Colour Plates from Watercolours specially pre- 

pared by Paul A. Robert. With Introductory Text 

by Prof. Dr. Carl Schroeter. (Art and Nature in 

Colour Series.) Pp. 12+36 plates. (London: B. T. 

Bataford, Ltd., 1938.) 10s. not. 

(a) A Gallery of Gum Trees 

By A. W. D’Ombrain. Pp. 54+21 plates. (London : 

H. K. Lewis and Co., Ltd., 1988.) 14s. 6d. net. 
ERE are two beautiful examples of book 

production. 

(1) The multi-coloured alpine flora of Switzerland 
lends itself easily to the painter in water-colours, and 
the many books printed and published in Switzerland 
containing reproductions of paintings of Swiss 
flowering plants are well known. Here we have 
thirty-six exquisite colour studies by Paul Robert 
reproduced by the world-famous 10-colour Iris Press 
of the Polygraphische Gesellschaft Laupen, Berne. 
These have been collected together and an intro- 
ductory text has been written by none other than one of 
the greatest authorities on the Swiss alpine flora, Prof. 
Karl Schröter, who has recently died (Narona, 143, 
865; 1989). Messrs. Bateford, the publishers of the 
English edition, are deserving of special commendation 
for offering this splendid odllection at such a very 
modest price. The book is to be strongly recom- 
mended to botanists interested im alpine planta, 
artista, those interested in colour reproduction, and 
anyone keen on acquiring good books for his library. 

(2) This descriptive collection of Australian gum 
trees is equally worthy of praise for ita twenty-one 
beautiful coloured plates and good all-round pro- 
duction. It was set up and printed by the Austra- 
lasian Medical Publishing Co., Ltd., which is to be 
congratulated on another real work of art. All the 
plates are reproductions of original paintings in 
water-colour executed by Miss Tydfyl Evans. 
Those living in Australie should have no diffculty 
in identifying any eucalypt if they have this book 
handy, and other botanists will get a very satisfactory 
idea of these peculiar wees from the text and illus- 
trations. Any lover of a well-produced book, too, 
would consider himself fortumate in possessing a 
copy of this ane. 


A Monograph of the British Neuroptera 
By Frederick James Killmgton. Vol. 2. (Ray 
Society Volume 128 for the Year 1936.) Pp. xii+806 
+plates 16-30. (London: Bernard Quaritch, Ltd., 
1987.) 25s. 

HIS volume completes the author’s account of 

the British Neuroptera. It is in every way up 
to the standard of volume 1, which was published in 
1986 and has already bean noticed in these columns. 
In volume 2 the subject-matter is concerned with 
the remainder of the family Hemerobiide together 
with the Ohrysopidm. -Of the Heramerobiide it is 
noticed that the genus Hemerobius, as now under- 
stood, comprises eleven British species. Of the other 
genera of the family, Boriomyia with five British 
species, has undergone change of name. In the 
appendix to this volume the new genus Ktimminsia 
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is erected by the author to take its place. Of = 
rarer forme, Megalomus and Drepanopteryz, each w 
a single British species, are still comparatively lit 
known. Some account of the metamorphosis of m 
first named is given, but as regards Drepanopteryx 
progress has been made in our knowledge of 
biology since a brief note by Standfuse published 
1910. Of the Chrysopidm, fourteen British species + 
dealt with and these belong to the genera Chrysc 
and Nathanioa. 

The volume is illustrated by fifteen plates (colour 
and plain) and forty-seven text-figures. These are 
well executed and reflect credit upon all concerned 
their production. We congratulate Mr. Killington 
the completion of a really excellent treatise. 

A. D.I 
Plant 
With Reference to the Green Plant. By Prof. Edw 
O. Miller. (McGraw-Hill Publications in the Botanie 
Sciences.) Second edition. Pp. xxxi +1201. (Ne 
York and London: McGraw-Hill Book Co., Ine 
1988.) 45s. 


HE first edition of this very comprehensive ter 

book was favourably reviewed in NATURE 
December 5, 1931, p. 952. In the second editic 
about three hundred pages have been added and t 
price increased by ten shillings. This makes the prr 
of the book rather excessive for the type of stude 
for whom it is intended. All students reading for 
university degree would find the book very usefi 
and research workers and other advanced studen 
are offered an extensive bibliography at the end 
each chapter. Subdivision of the text into large a 
small type will aid the student reading for a gener 
degree. The questions inserted at the end af ea» 
chapter of the first edition have been omitted in th 
The whole text has been thoroughly revised az 
brought up to date, and much new material has be 
included. 


Inorganic Colloid Chemistry 

By Prof. Harry Boyer Weiser. Vol. 8: The Colloid 
Balts. Pp. viii +473. (New York: John Wiley ar 
Sons, Inc.; London: Chapman and Hall, Lt, 
1988.) 30s. net. 


HIS volume completes Prof. Weiser'’s treati 
on inorganic colloid chemistry, and it is in even 
way a very satisfactory account of the subject wit 
which it deals. The five parta treat of the oollo! 
sulphates, halides, sulphides, ferro- and ferr 
cyanides, and silicates. The treatment is easential) 
experimental, although the theories concerned recent 
adequate treatment. Full literature references a 
supplied. Among other general topics which con 
under review are the stability of sols and tt 
mechanism of electrolyte coagulation, adsorption o 
ion lattices, adsorption indicators, the permeabilit 
of membranes, and the phenomena of thixotropy an 
rheopexy. Technical aspects receive careful attention 
The amount of information contained in the boo 
is very large, yet the author has been able to produc 
a very readable text. 
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The Drift of the Sedov* 
By Prof. N. N. Zubov 


~HE scientific importance of the drift of the 
Sedov is comparable to that of the Fram or 
the Papanin North-Polar Expedition on the 
fting ioefloe of 1937-38. Certain circumstances 
ke the drift of the icebreaker specially interest- 
: from a theoretical and practical point of view. 
st, the Sedov, together with the icebreakers 
iko and Malygin, began to drift in the Laptev 
» at lat. 75° 91’ N. and long. 182° 25’ E. on 
mober 23, 1937, that is, while the Papanin 
pedition was still working. 
‘us we have had the move- 
mt of the ice in the Arotio 
sin under continuous ob- 
vation since May 21, 1937, 
9 date when the Papanin 
cpedition began its drift. 
Secondly, a oonvoy of 
‘ighters, escorted by the 
tbreaker Lenin, was carried 
vay by the ice from Khat- 
ga Bay at the beginning 
November, 1937, that is, 
on after the commencement 
the drift of the Sadko, 
alygin and Sedov. These 
esels drifted in the south- 
xstern part of the Laptev 
xa until August 7, 1938, 
hen they were freed by the 
sbreaker Krassin, which out 
passage through the ice. 
Two groups of vessels were thus drifting with 
© iœ simultaneously at some distance from each 
her for the space of nine months, one group in 
w south-western part of the Laptev Sea and the 
her in the north-eastern part of the same sea, 
arth of the New Siberian Islands. 
As is seen from the accompanying map, the 
ifte of the Sedov and the Lenin groups, although 
foring in detail, are remarkably similar. The 


me region as Fridtjof Nansen’s expedition of 
303-06 on the Fram. 

A comparison of the drifte of the Sedov and the 
enin on one hand, and of those of the Sedov and 


the Papanin Expedition on the other, and finally 
& comparison of the drifta of the Sedov and the 
Fram, are of great scientific and practical value. 
The comparison of the drifte of the Sedov and the 
Fram is of particular interest because, as is known, 
climatic conditions have changed considerably 
since Nansen’s time. As is evidenced by many 
facts, the atmosphere and hydrosphere in the 
Arotio have now become much warmer. 

An examination of all the peculiar features of 
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DELT or THE From, Sedov, Maud, Lenin, St. Anna AND THa Parawor NOBTH- 


Portas FxreDrmow. 


the Sedov’s drift will only be possible after all tho 
data collected have been carefully studied; but 
from data already available, it is possible even 
now to draw some important conclusions. 

An important achievement of the Sedov has 
been the final destruction of the legend of ‘Sannikov 
Land’. This alleged land derived its name from 
a Russian hunter named Sannikov who, in 1811, 
observed high land to the north of Kotelny Island 
but failed to reach it. Toll, a well-known Russian 
traveller, on the occasion of two visits to the New 
Siberian Islands made in 1886 and 1894, saw the 
land and even distinguished on it four high 
mountains, of which he drew the contours, and 
his guides, too, assured Toll that they had seen 
this land on more than one occasion. 

Afterwards, several Arctic expeditions en- 
deavoured to find this mysterious land. They 
wdro the 1900-3 expedition of the Zarya under 
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Toll, the expeditions of 1913 and 1914 on the 
icebreakers Taimyr and Vaigach, which discovered 
Severnaya Zemlya, and the Norwegian expedition 
on the Maud in 1924. ‘Sannikov Land’ was not 
sighted during any of these voyages, but this did 
not necessarily disprove ita existence. None of 
the aforementioned vessels succeeded in going 


beyond the limits of the shallow waters of the. 


continental ahelf, while sailing north of the New 
Siberian Islands. So long as this shelf had not 
` been adequately explored it was always possible 
that an island of continental origin might be 
found. 

One of the objectives of the high latitude ex- 
pedition on the icebreaker Sadko in 1937 was to 
search for ‘Sannikov Land’. The Sadko on that 
occasion went northwards along the Kotelny 


Island meridian, and then eastward a little below . 


the 78th parallel, approximately as far as the 
Bennett Island meridian. She then sailed to 
Henrietta Island. No trace of ‘Sannikov Land’ 
was found. 

Now, during the drift of the Sedov, the region 
to the north of the New Siberian Islands was 
crossed on two more oocasions—onoe from west 
to east and then from the south-east to the west. 
Moreover, the icebreaker has proceeded beyond 
the limits of the continental shelf. 

The air expedition under A. Alexeyev made six 
flights across that region from Cape Kotelny last 
spring, when engaged in removing part of the 
crews from the Sadko, Sedov and Malygin, which 
were then still drifting together. Visibility was 
exoellent on each occasion, but nothing was 
seen of the mysterious ‘Sannikov Land’. The 
legend of ‘Sannikov Land’ has now been finally 
exploded. 

The second important geographical achievement 
of the Sedov is her exploration of the continental 
shelf and the slope down to the great depths of 
the Arctic Ocean. 

Prior to the Nansen expedition there was no 
knowledge of the central part of the Arctic Ocean. 
Soon after he entered the ice north-west of the 
New Siberian Islands, Nansen found a depth of 
1,600 metres, approximately at lat. 78° N. and 
long. 184° E. <A subsequent ing taken 
approximately at lat. 80° 50’ N. and long. 126° E., 
showed the depth to be 3,850 metres, which was 
the deepest sounding taken by Nansen during his 
expedition. 

These soundings established a deep-water basin. 
Hence, the determination of the boundaries of the 
continental shelf of the Arctic Ocean became one 
of the most important objectives of every expedi- 
tion sent out to the central part of the Arctic. 
°” The boundary of the continental shelf was 
established by the Papanin Expedition near* the 
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north-east coast of Greenland ; by the expedim 
on the Sadko in 1935, near the northern part 
the Kara Sea, where a sounding taken at 
82° 42’ N. and long. 87° 4’ E. showed a dept} 
2,365 metres ; and by the 1937 expedition of 
Sadko in the Laptev Sea, where a sounding ta 
at lat. 77° 34’ N. and long. 118° 28’ E., ahowe 
depth of 2,881 metres; and finally, during 
drift of the Sedov. 

The data obtained by the Sedov are very cham 
teristic. The continental shelf in the region of 
New Siberian Islands was shown to stretch fart 
north than had been supposed. Moreover, 
continental slope proved exceedingly gradual ; 
stretches nearly 120 kilometres in a northe 
direction, and ita gradient is only between m 
and three degrees. 

The observations carried out by the Sedov dur 
her drift have made it possible once again to vem 
and to establish the fact that the direction í 
speed of the drift depend on the direction » 
velocity of the wind. 

Like all previous drifta of icebound vessels + 
of the icefloe of the Papanin Expedition, the d 
of the Sedov did not proceed in a straight Is 
The icebreaker quite frequently veered to » 
direction, turned back on her course, and descril 
zigzags or even loops. 

These in the direction of the drift 
due to the changes of the wind, to which the i 
fields respond very rapidly. As Nansen had < 
covered and explained, the direction of the i 
drift in the central part of the Arctic Ocean, ow 
to the action of the deflecting force of the eart 
rotation, deviates approximately 40° to 1 
right from the direction of the wind blowing a: 
given moment over the ice. The speed of the dx 
is approximately one-fiftieth of the velocity of 1 
wind. The Sedov’s drift, too, has been subject 
this law. 

The accompanying diagram shows the remas 
able similarity between the course of the wi 
and the course of the Sedov. Where the course 
the wind is even, the drift proceeds approximate 
in the same direction, the only difference bei 
that the drift is turned approximately 40° 
the right. Where the wind changes sharply, t 
Sedov, too, begins to describe zigzage and loo) 
Very characteristic, in this respect, are the figures 
eight described by the wind and the Sedov betwe 
October 2 and October 25 of last year, the xigza 
between November 10 and November 30, 19% 
and the loops between December 17, eS a 
January 17, 1939. 

An examination of available data relating tot 
Central Polar Basin shows that there is either 
constant current in the regions of the Sedov dr 
or, if such a current existe, it is so negligible 
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<coely to have any effect on the future movement 
the vessel. Wind oonditions will play the 
acipal role. 

the prevailing winds during the drift of the ice- 
aker have been south-easterly. From September 
1988 to February 1, 1939, a moderate wind 
w from the south-east at a velocity of about 
2 metres per second. From this it follows that 
ı Sedov is on the edge of a polar anti-cyclone, 
« oentre of which is somewhere to the north-east 
the vessel. i 
Whe Sedov’s drift during the first half of last 
cember was exceptional. At that time the 
4sel was under the influence of westerly and 
mth-westerly winds. In other words, she was on 
> southern edge of cyclones sweeping into the 
itral Arctic between her and the North Pole. 
[he North Polar Expedition of Papanin was the 
it to establish that these cyclones break through 
o the central part of the Arctic. However, they 
) much more likely to occur there in the firat 
lf of the winter than in the second. Hence, it 
my be presumed that the Sedov will not again 

affected by such cyclones before the polar 
mmer begins and that she will continue to 
ift in a north-north-westerly direction during the 
xt two or three months. 

Owing to insufficient data, there is as yet no 
rtainty as to the way in which the ice in the 
ntral part of the Arctic Ocean moves. Some 
«otic explorers are of the opinion that in general 
æ drift of the ioe proceeds simply from the seas 
' the Soviet Arotio, first northward and then 
eatward, to the strait between Greenland and 
pitebergen, and also from the shores of Alaska in 
straight line across the North Pole to the Green- 
nd Sea 

The famous drifts of the Jeannette (1879-81), 
10 Fram (1898-96), the Karluk (1913-14) and the 
faud (1922-24), which took place near the con- 
mental slope in the central Arctic, are confirma- 
on of this view. The way in which the ioefloe of 
ao Papanin North Polar Expedition (1937-38) 
as carried almost in a straight line from the Pole 
> the north-eastern coast of Greenland also fitted 
ı with this view. 

However, from the time of Toll’s expedition of 
900-3, a theory has existed that besides the 
eneral movement of the ice from east to west, 
nder the influence of a given system of winds 
here is a ciroular movement of the ioe in a olock- 
rise direction. This movement is supposed to 
ave ita coentre near the ‘pole of inaccessibility’, 
hich is situated between lat. 83° and 85° N., 
pproximately on the meridian of Bering Strait. 
Should this theory be correct, it is possible, 
adging from the direction of the wind and the 
rift, that the Sedov will later be drawn into a 
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vast anti-cyclone and, consequently, into & circular 
movement around the ‘pole of inaccessibility’. If 
this happens, the vessel will find herself after some 
time in the region between the North Pole and 
Bering Strait. 

It may be assumed that the icefloe of the 
Papanin North Polar Expedition during ita drift 
was on the eastern edge of the Greenland area of 
high atmospheric pressure and on the western 
boundary of the trough of low pressure created as 
a result of Atlantio cyclones breaking through 
into the Arotic. The Sedov, it seems, is on the 
western edge of the North American area of high 
preasure and on the eastern boundary of the 
trough of low pressure passing through the Arctic 
in the vicinity of the North Pole. 





DIRECTION OF WIND AND DELFT OF Sedov 
OOMPABRED, 


The low figure obtained for the speed of the 
constant current by a study of the Sedov’s drift 
does not seem to contradict these suppositions. 
Occasional but strong winds in one or other 
direction may draw the Sedov either into a drift 
similar to that of the Papanin icefloe or into a 
drift around the ‘pole of inaccessibility’. This 
view was expressed by the present writer as 
early as the beginning of last December, and 
the data so far received from the vessel do not 
contradict it. 

Another circumstance must be taken imto 
account in connexion with these suppositions. 
The ice around the Sedov differs appreciably in ite 
nature and movement from that observed by 
Soviet airmen at the North Pole. The vessel js 
susrounded by comparatively young ice (about two 
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or three years old), small fields with a considerable 
quantity of hummooky ice prevailing. In the 
region of the North Pole, old comparatively level 
fields were the most common. At least a year or 
more is necessary for the Sedov ice to be trans- 
formed into fields of this kind. 

When flying from Franz Josef Land to the 
North Pole, the Soviet airmen first saw a belt of 
comparatively young ioe. This was followed near 
lat. 86° N. by a peculiar belt of hummocky or 
jagged ice, the origin of which has not been 
sufficiently studied. Level fields of old ice stretched 
beyond this belt to the Pole itself, 


Medical Research 


F°? thoge who desire to obtain some conception 
of the progress of medical research in Great 
Britain, no better means can be than a 
perusal of the latest annual report of the Medical 
Research Council*. Subjects to which the Council 
wishes to direct special attention are reviewed in 
the introduction; the remainder of the report 
falls naturally into several sections describing work 
carried out for different Government Departments, 
at the National Institute for Medical Research 
(including the Department of Biological Standards), 
by members of the Coundil’s external scientific 
staff, and in clinical research units and in hospitals 
and other institutions by investigators aided by 
grants. The Council also awards research fellow- 
ships in tropical medicine, Rockefeller medical 
fellowahips and Dorothy Temple Cross research 
fellowships in tuberculosis. During the year, Prof. 
A. J. Clark and Sir John Ledingham retired from 
the Comnail and Prof. C. R. Harington and Prof. 
W. W. O. Topley were appointed to succeed: them. 
The report mentions that a beginning has been 
made with the work of construction of the new 
National Institute for Medical Research at Mill 
Hill, to which reference was made in last year’s 
report. At least two years, however, will be 
required for completion. The new Institute will 
provide accommodation for the central labératory 
under the national scheme for research in chemo- 
therapy, of which an account was also given last 
year. At present, research work is being gradually 
developed by selected investigators at different 
centres, the Council having assumed responsibility 
for supporting the chemical as well as the biological 
investigations : previously the former were sup- 
ported by the Department of Scientific and 
Industrial Research. The policy of transferring 
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Medical Researeh. 
the Modteal Research Council for the Year 1937-38. 
Pp. 221. (London: H.M. Stationery Office, 1030.) 8s. Gd. net. 
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To judge by the data at our disposal, the Seo 
is in the belt of hummocky ice situated betwe 
the main mass of Arctic ice and the ice carri 
comparatively recently into the central basin frc 
the seas of the Soviet Arctic. This would exple 
the constant movement and jamming of the i 
observed by the Sedov expedition. 

Finally, it is possible that the belt of hammock 
iœ stretches along the trough of low prossu 
created by the inrush of masses of Atlantio : 
into the Arctio. This is all the more probable sin 
the passage of this air is usually accompanied } 
powerful winds. 


in Great Britain 


the Institute to Mill Hill has involved reconsider 
tion of the proposed memorial to the late £ 
Walter Fletcher. The original intention was 
apply the balance of the fund, after providing t) 
personal memorial, towards a new laboratory f 
research on nutrition at Mill Hil. With t) 
transference of the Institute, this laborator 
instead of being the chief building on the site, w. 
occupy only a relatively subordinate position. . 
has been decided, therefore, with the agreeme) 
of the subscribers to the fund, to devote it to tl 
provision of a hall for meetings and lectures as s 
addition to the new Institute. The Council wj 
meet the whole cost of the nutrition laborator 

The Council points out that, during the pa 
twenty-five years, since the Medical Researc 
Committee was first set up, there has bean a gree 
increase in knowledge of the body in health an 
disease, greater even than that of the previot 
twenty-five years. This new knowledge has ha 
two influences which, in their effect on medic: 
practice, are often opposed to each other. In th 
first place it has resulted in a great improvemen 
in methods of diagnosis and treatment of diseast 
which has involved a vast imorease in medios 
services. Many patients suffering from disease 
which, twenty-five years ago, were incurable an 
uncontrollable can now be restored to health an 
well-being. At the same time new knowledge c 
curative treatment may in itself also bring abou 
reduction in incidence of disease; for example 
the more rapid and effective cure of gonorrhea b: 
drugs of the sulphanilamide group should result i 
a reduction in its incidence by reducing the sprea 
of the infection. Recent results also give hope tha 
these drugs may lead to reduction of the numbe 
of cases of middle ear disease, which is responsibl: 
for a large proportion of the cases of disablin 
deafness in Great Britain. 
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On the other hand, medical research has brought 

other kind of knowledge which, properly used, 

ds directly to the prevention and elimination of 

«ase. The effect on medical practice is clearly 
mposed to the firat-mentioned effect, since, by 
mninating disease, it tends to reduce the needs 

` curative aids. The report points out that there 

-ften great delay in bringing about the applica- 
-n of new discoveries to preventive ends. Freah 

vans of curative treatment, on the other hand, 

a generally applied within a short period of their 

soovery. This delay is considered to be due to 
œ fact that there is no means of educating the 

„blio in the established advances in preventive 

xdicine. It is responsible for much unnecessary 

ffering. The report illustrates this point by 
Wferenoe to the prevention of diphtheria and to 
value of improved nutrition. Where preventive 
<oulation with diphtheria toxoid has been 
merally adopted, diphtheria as a clinical entity 
«s practically disappeared: yet in 1937 there 
ere more than 61,000 cases in England and 

‘ales, with almost 3,000 deaths. The report urges 
«rents to demand this prophylactio inoculation 
their children, and considers that there is no 
ubt that ita general adoption would lead to the 
‘rtual disappearance of the disease from Great 
<citain. 

The need for improved nutrition has been 
=isoussed in previous reports, but the adop- 
on of modern teaching in the subject is still 
<opressingly slow: a much greater consumption 
-f milk and other dairy products, of eggs, vege- 
¿bles and fruit and of fat fish at the expense of 
read, biscuits, sugar and sweets, will improve the 
hysique of the people, reduce the amount of 
ental decay and greatly raise the standard of 
ealth. An increased consumption of the ‘pro- 
eoctive’ foods would also be of great economic 
‘alue to the country. 

The Council is sometimes asked what is its 
solicy in promoting research : whether it favours 
esearch on disease itself rather than on more 
«oademio problems of physiology and biochemistry. 
Che general answer is that it weloomes both kinds 
of investigation. Promotion of specific research by 
he Council is usually done by appointment of 
ndividuals to its permanent staff, the ohoice 
lepending on the subject which seems to require 
<pecial attention and the merits of the person 
chosen. Thereafter the individual has wide liberty 
of action in planning investigation. The Council 
aeldom chooses particular diseases for investiga- 
tion; generally the choioe is of a wider nature, to 
include study of an etiological factor common to 
a group of diseases, or a type of treatment of wide 
application ; in fact, such subjects as virus diseases, 
endocrinology or chemotherapy. For another large 
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part of the work helped by the Council by means 
of personal and expenses grants, the initiative in 
choice of subject and method of investigation lies 
with the head of the laboratory in respect of some 
individual worker, or with the worker himself. 
The Council considers that at the present time there 
is a relatively great dearth of work in clinical 
science and in experimental pathology, so that 
it is offering scholarships and fellowships to 
attract young investigators into these particular 
fields of inquiry. 

An important duty of the Counoil is to help 
Government departments confronted with immedi- 
ate problems of health and disease in the course 
of their work. The report describes briefly some 
of the main investigations now being made. 
Important research on nutrition in the Colonial 
Empire has been carried out in association with 
the Colonial Office. In Nyasaland, the dietetio and 
nutritional conditions of the people are being 
accurately assessed and related to other surveys 
of the agricultural and social conditions. It is 
hoped thereby to determine methods of producing 
those agricultural products which will cause a 
great improvement in the physical condition of 
the population. It is also hoped that this survey 
may form a model for many similar studies else- 
where in the Colonial territories. Other investiga- 
tions made for Government departments relate to 
the nature and causes of chronic lung disease in 
ooal miners, and to the dangers to health which 
may follow the use of certain organio substances 
as solvents in industry. Research has been made 
into the best methods of ridding houses of the 
bed-bug ; it is hoped by this work to discover new 
insecticides for the purpose which are rapid in 
action, safe and cheap ; good results have already 
been reported from fumigation with heavy naphtha. 

The report describes results obtained in the 
treatment of cancer of the mouth, tongue, pharynx 
and larynx by radium beam therapy; most of 
the patients have been in an advanced and 
inoperable stage of cancer, but the resulta appear 
to compare favourably with those to be expected 
from surgery. Of even greater importance than 
the actual therapeutic results are the new technical 
methods which have been elaborated as the result 
of close co-operation between physicists and 
clinicians : they are already being widely used as 
models to be followed in researches in radiotherapy 
at other centres. 

For the student of medicine and the specialist, 
the descriptions of recent researches on the 
hormones, the vitamins and virus diseases should 
prove of particular interest. It is pointed out that 
as a result of intensive chemical researches in the 
last few years, new synthetic substances having 
actions closely simulating those of some of the 
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natural hormones have been produced in the 
laboratory and made available for the treatment 
of disease. Thus diethylstilbostrol is a synthetic 
oestrogen which is active by mouth and is already 
finding a place in treatment. A lengthy account 
of the physiological action of different hormones is 
given in the section of the report devoted to work 
carried out at the National Institute. 

This summary is intended only to give a general 


Observation of the Sun's 
without 


BERNARD LYOT, of the Astrophysical 
* Section of the Paris Observatory, delivered 
the George Darwin Lecture before the Royal 
Astronomical Society on May 12, the subject 
being “A Study of the Solar Corona and Pro- 
Mminences without Eclipses”. To this research, 
M. Lyot has made unique and fundamental 
contributions for which he has been awarded this 
year the Royal Astronomical Society’s Gold Medal. 
The presentation of the Medal was made prior to 
the lecture by the president of the Society, Prof. 
H. O. Plummer, who spoke of the medallist’s great 
achievement in recording for the first time the 
sun’s corona without an eclipse. 

M. Lyot began his lecture with a brief review of 
past attempts made by various investigators from 
1878 onwards to record the solar corona without 
a total eclipse of the sun. Direct photography 
from high altitude sites, thermo-electrio, spectro- 
scopic and polarisoopio methods had all been tried 
but gave negative results. In consequence, the 
problem was generally regarded as being beyond 
the range of observational technique. Ten years 
ago, M. Lyot, encouraged by the advice of the 
late Prof. H. O. Barnard of the Colombo Obser- 
vatory, made a freah attempt to record the 
corona in full sunlight. 

Measurements made during total solar eclipses 
showed that the brightness of the corona at 2’ 
from the sun’s edge waa only about one-millionth 
that of the light from the disk. To obtain any 
success, it was therefore a primary necessity to 
reduce to a negligible amount the diffusion of light 
by the optical train of the telescope. This diffused 
light in an ordinary telescope is. at least two 
hundred times greater than the inner coronal 
image. Furthermore, the whitish aureole of 
diffracted light around the sun produced by 
dust in the earth’s lowest atmosphere and by ioe 
crystals of cirrus cloud is generally in itself more 
than a hundred times brighter than the ooroné. 
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idea of the work and policy of the Medical Resear 
Council : brief reference has also bean made to 
few subjects in which there have been rece 
advances in knowledge. The interested reader w 
find in the report full references to all the research 
carried out under the auspices of the Counc 
which have been published in the scientific journa 
as well as mention of the many investigations st 
in progress. 


Corona and Prominences 
Eclipses 


To overcome the first difficulty, M. Lyot oo) 
structed with increasing success three speci 
coronographs. To avoid the dust, he took h 
apparatus to the Pic du Midi in the Pyrenees at 
height of 2,870 metres, where excellent oonditior 
on cloudless days are obtained especially in th 
late spring. 

The general plan on which the ooronograph 
were constructed is as followa: A single planc 
convex lens (4)* forms an image of the sun on 
blackened disk of brass projecting just beyond th 
image by 15’~20’. A field lens placed behind th 
disk produces an image of the lens 4 in a dia 
phragm, the edge of which intercepts the ligh 
diffracted by A. A small soreen placed in th 
centre of the diaphragm intercepts the light o 
the solar image produced by reflection from th 
surfaces of A. Behind the diaphragm and th 


- Screen, protected from the diffused light, an over 


corrected objective forms an achromatio image o 
the corona on the plate. The whole optical trais 
is contained in a tube, open only during thi 
observations and coated inside with thiok oil t 
trap the particles of dust. The primary lens musi 
be wiped frequently with particular care. 

M. Lyot showed a number of slides of the 
observatory and instruments. Even under the 
best conditions, the last part of the ascent of the 
Pic du Midi has to be made on foot. The oorono. 
graphs are made to telescope into sections fo 
manual transport often over deep snow. 


THE Corona: Decr PHOTOGRAPHS 


Lyot’s work on the direct photography of the 
coronas was made in two stages : (1) 1980-34, when 
the new method by his coronographs was being 


* The two later objectives were out from flawless disks of borosibeate 
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ted; (2) after 1934, when new resulta were 
ampted. The first positive result was obtained 
July 25, 1930, with his coronograph of 8 om. 
erture (stopped down to 3 om.) and 2 metres 
fooal length. Using a red colour-filter, promin- 
«es were easily seen. The sun’s image was 
{rounded by a slight halo without detail. 
-larimeter tests showed the light of this halo to 
polarized in a radial plane like the corona as 
served at total eclipses but leas strongly. The 
vasures, in point of fact, indicated that one fifth 
the light of this halo belonged to the corona, 
= remainder being due to diffusion. But there 
48 other evidence to prove that Lyot had in 
mlity isolated the sun’s inner corona. On July 
and the following days, an attached spectro- 
ype showed amongst the absorption lines due to 
efused solar light, an emission line in the green 
=æ wave-length of which to within one angstrom 
ms the same as that of the well-known coronal 
ie, 45303. The red ooronal line, à 6374, was also 
intly visible. 
A year later, a larger and more perfect corono- 
«ph (13 om. in aperture and a focal length of 
15 metres) had been constructed and rted 
th accessory apparatus to the Pio du Midi. With 
is instrument the. first direct photograph of the 
n’s corona was obtained on July 21, 1931. This 
motograph and others exhibited on the screen 
-wed the distinotive features of the inner corona 
: photographed at total eclipses—luminous arches, 
ark spaces, fine jeta of coronal matter, eto. 
„ange of structure were also apparent within 
« hours. To this ooronograph was attached a 
eeotroheliograph, isolating a part of the spectrum 
) A. wide containing the green line 5303. Thus 
se distribution and strength of this coronal line 
l around the sun could be studied. 
Slides of the earliest direct photographs of the 
srona had to be made by successive copying on 
ve same plate, and in exact superposition, of the 
x best of twelve negatives taken in succeasion on 
1y one day, the coronograph being turned on its 
cis through 30° between each exposure. This 
cooedure diminished considerably the effect of 
ots produced by dust particles deposited on the 
ond lens of the coronograph. In 1938, a rotatory 
echanism was added to the latest of Lyot’s 
monographs (20 om. in aperture and 4 metres 
focal length) which annuls the effect of dust 
articles on the lens. A single negative is sufficient 
) gain & good picture of the corona (on a scale of 
5 mm. to the solar diameter) with an exposure as 
ort ag seven seconds. 
Among the many slides shown by M. Lyot to 
ustrate the delicate, complex structure of the 
ner oorona and its changes, were some taken on 
ay 11, 1937, when Mercury passed close to the 
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sun’s disk. At 10h. 10m., when the planet was 
only 1’ 11” from the sun’s edge, it was sean pro-. 
jected against a prominence. Later, at llh. 14m., 


when at a distance of 2’ 37’, it was outlined against 
the corona itself; the sky then clouded. 


THE CORONAL SPECTRUM 


New and powerful spectrographs were devised 
by Lyot to be used with his two latest corono- 
graphs, and with these the spectrum of the corona 
has been explored from 3350 A. (the limit of the 
transparency of the coroncgraphs) to 1200 A., 
which represents the limit of the sensitivity of the 
plates. To compass this range of spectrum, seven 
different kinds of plates. had to be used, with 
exposures ranging from 10 minutes in the visible 
spectrum to 4 hours in the infra-red. M. Lyot 
then proceeded to show examples of the two 
hundred or so spectra which he has obtained up 
to the present time. The alit of the spectrograph 
is in the form of an aro crossing the east and west 
sides of the corona about 40” from the sun’s edge 
between latitudes + 70°. These spectra, usually 
on a scale of 5-74 A. per mm., show in addition to 
& continuous spectrum from the corona (and also 
the spectra of any prominenoes present), eleven 
coronal emission lines of which five are new lines 
not previously recorded under conditions of total 
solar eclipse. These emission lines are as follows, 
the new lines being indicated by an asterisk : 


3396 A. 7060 A.* + 
6116 7802 

5303 8024* 
6004* 10747* 
6374 10798* 
6702 


+ Found later by Menral on spectrograms taken at the solipss of 1838. 


The wave-length of the fourth and seventh lines 
listed are given more exactly as 5694-42 A. and 
7059 -62 A. 

A notable feature of all the coronal lines shown 
is their great width. Allowing for instrumental 
corrections, their average widths are 0-8 A. in the 
green, 0-9-1-0 A. in the red, and greater than 1 A. 
in the infra-red. The distribution of these lines 
around the sun show differences from one another 
which are being studied. As an example, M. Lyot 
cited the curious distribution of ìà 5694, which is 
invisible where ì 5303 is at a maximum. Another 
anomaly is the absence from the above list of the 
line à 5536, of which no trace appeared on spectro- 
grams taken in 1936, 1937 and 1938 under very 
favourable oonditions and high solar activity. 
Perhaps the line does not extend to 40” above the 
sut’s limb like thé other lines. Lyot considers 
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that the eleven lines listed fall into three groups : 
(a) 245308, 3388, 5116, 6702, 7059, 8024, and 
probably 10747 and 10798 ; (b) 5694; (c) 6874 and 
7892. - 

By measuring the differential Doppler effect 
given by the strong emission line, 5303 A., at the 
east and west edges of the sun, it is found that the 
corona rotates in the same sense as the general 
body of the sun and at approximately the same 
Tate. 


SPECTRA OF PROMINENCES 


Some of the Pio du Midi spectrograms are very 
rich in lines from the spectra of prominences. The 
hydrogen spectrum was shown represented by the 
Paschen series (from the 6th term at 10039 A. to 
the 3lst term, and the Balmer series in the ultra- 
violet from the 8th algo to the 3lst term. The 
limes of the Paschen series are much fainter than 
those of the Balmer series, but the atmospheric 
diffusion, greatly reduced in the infra-red, allows 
spectra of the Paschen series to be obtained easily 
without an eclipse. 


- Prommnences THROUGH COLOUR FILTERS 


The continuous spectrum of prominences has 
been observed during eclipses, but it was thought 
that the spectrum was emitted only by some 
particular parte of the most intense promimences. 
To test this, three filters were used transmitting 
(a) continuous spectrum from 6100 A. to 6400 A. ; 
(b) the D, line of helium ; (c) HA of hydrogen. It 
- was seen that (a) and (b) gave identical pictures 


both with respect to form and relative intensities.- 


These resulta, taken in conjunction with polariza- 
tion measurements, indicate that this continuous 
spectrum comes from all parts of a prominence, 
and in the visible range would appear to be due 
to the diffusion of the sun’s light by the electrons 
that they contain. 


MOVEMENTS OF PROMINENCES 


Lyot’s coronograph, supplied with a filter isolat- 
ing the line Hà, shows the prominenoes with great 
brilliancy against a very dark sky, and their 
faintest details appear. Since 1935, the move- 
ments of stable and eruptive prominences have 
been recorded at the Pic du Midi on cinematograph 
films, usually at a rate of two per minute and, in 
projection, speeded up 600 times. The height of 
the pictures which M. Lyot showed usually repre- 
sented about 880,000 km., that is the distance of 
the moon from the earth, or thirty times the 
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earth’s diameter.. These gave an extraordina 
exhibition of prominence movements, of which 
few examples may be outlined : 

(1) Filaments fading away as they rise am 
brightening again as they fall back into the sw 
with a speed of 180 km./seo. 

(2) A suspended cloud pours luminous mater! 
inwards to the chromosphere. 

(3) A fountain-like prominence is sudden» 
thrown up by an explosion. 

(4) A particularly stable prominence; sm 
internal motions are, however, perceptible. Aft 
many hours, part of the cloud becomes ve 
bright. A chromospheric eruption leaves the s» 
at the speed of 700 km. per seo. and oute t 
prominence into two parts. The luminous ma» 
ita equilibrium lost, flows into the sun and seer 
to flow around an invisible obstacle. 

(5) A prominence similar to those call 
“ooronal prominences” by Pettit and MoMat 
Material, originating in invisible clouds, flo 
downwards on both sides of a loop or arch in 
the chromosphere. 


In conclusion, M. Lyot said that it would ` 
very interesting to compare the observations 
the corona by both methods—with and witho 
eclipses. The outer parts of the corona can | 
obtained only during eclipses; the new meth 
without an eclipse shows only the inner coron 
but daily or even hourly variations of the coro» 
oan be recorded. With regard to the corom 
spectrum ; in the ultra-violet, the violet and tJ 
blue, the atmospheric diffusion is very strom 
and the new method is in oonsequence ve 
inferior to the old method. In the green, t} 
diffusion is less strong, and its effects can I 
diminished by increasing the dispersion and makix 
longer exposures. By choosing days on which t) 
corona is intense, the faint coronal lines appea 
The numerous on æ large soal 
possible with the new method, enable the lines 1 
be distinguished from the agglomerations of grab 
on the plate, and their wave-lengths are measurab 
with great precision. In the infra-red the ne 
method is superior. 

For studying prominences, the asd 
method alone enables the solar observer to wa 
for the appearance of very bright objects havin 
the richest and most interesting spectra. Observ 
tions made without eclipses can therefore ne 
replace the work of expeditions imvestigatir 
total eclipse phenomena, but the two metho 
complement one another in numerous wey 
and their simultaneous use would increase o 
knowledge more rapidly of the sun’s out 
atmosphere. 
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Obituary Notices 


Miss M. F. Rich 
3Y the death on April 20 at Ruislip, Middlesex, of 
Mary Florence Rich, botanical science has lost an 
stivo and enthusiastic contributor to our knowledge 
` freshwater alge. Born at Weston-super-Mare in 
365 and educated at Aske’s School, Hatcham, Miss 
ich studied at Somerville College, Oxford, where 
«o held a Clothworkers’ scholarship. Taking up the 
‘aching profession she held for some years a post 
+ Roedean and then established a girls’ school 
#ranville Sahool) at Leicester, which soquired a 
mpsiderable reputation and which she continued to 
irect until 1928. 
Although not primarily trained as a botanist, Miss 
ich had already so far back as 1908 taken up the study 
€ freshwater algm, to which she devoted a consider- 
Mle amount of her leisure time while she was at 
=e a series of papers on the periodicity of these forms 
mid also compiled a valuable list of the algw of 
eicesterahire. After her retirement from scholastic 
ork, she devoted the remaining years of her lifo 
> algal work, settling in the Department of Botany, 
‘ueen Mary College (then East London College), in 
‘hich she afterwards held the position of honorary 
earch assistant. As witness to her activity during 
these last fifteen years of her life, we have a long 
aries of taxonomic papers, largely dealing with the 


coshwater alge of Africa, including the phyto- 


lankton of the Rift Valley lakes in Kenya and that 
ollected by the Cambridge Expedition to the East 
african lakes. Many of the research workers in the 
Jepartment owed much to her kindly help and her 
een interest in any work that was in progress. In 
ecognition of her services she was made a fellow of 
yueen Mary College in December last. Sho was 
lected a fellow of the Linnean Sdciety m 1926. 
F. E. Farrson. 


Prof. I. M. Gubkin 

Sovner science has sustained a great loas in the 
leath on April 21 of Prof. I. M. Gubkin, the oil 
seologist, known not only in the U.8.5.R. but also to 
seologiste throughout the world. 

Bom in 1871 of poor peasant parentage and 
scquiring an education with difficulty, Gubkin, 
though early interested in geology, was compelled 
o spend some years in teaching before he managed, 
st the age of thirty-two years, to enter the Mining 
Institute, where even as a student he attained dis- 
nction for original work. 

He had made a study of the oil deposita of Maikop, 
Kuban and the Taman Peninsula, adjoining the 
Caucasus, and later of the Apsheron Peninsula, 
where he determined the stratigraphy and tectonics 
of the oil layers. In 1917, he was sent on a 
>ommission to the United States to study ofl 


deposits of various ages and methods of their pros- 
pecting. 

After the revolution, Gubkin organized the Soviet 
slate industry, became chairman of the council of 
the oil industry, and later, in the region of the Kursk 
magnetic anomaly, directed the boring operations 
which led to the discovery of big deposits of iron ore 
at a depth of 200-300 metres from the surface. 

Gubkin was the first profeasor of the geology of 
oil deposits at the Moscow Mining Institute, of whioh 
he afterwards became the rector. He founded the 
Institute of Research in Petroleum, of which he was 
the head for a long time. He gave courses of lectures 
on the geology of world and Soviet oil deposits, 
creating a school of numerous pupils now engaged 
in studying and prospecting for oil on the territory 
of the U.S.S.R. 

In 1929, Gubkin was elected a member of the 
Academy of Sciences of the U.S.S.R. In the Academy 
he founded the Institute of Combustible Minerals, 
of which he became the head. He was elected vice- 
president of the Academy in 1986. In 1988, he 
headed the Soviet delegation to the Geological Con- 
grees at Washington, and in 1987 he presided at the 
International Geological Congress in Moscow, where 
he read a paper on the oil reserves of the Soviet 
Union which, largely as the result of his own work 
in the discovery of new deposits, had been increased 
by several times during the period of the Soviet 


regime. 

As head of the Geological Department, Prof. 
Gubkin directed work in the study of geological 
formations in the Soviet Union and the compilation 
of geological maps of the country. He was the author 
of a hundred and fifty scientific works. One oom- 
pleted not long before his death is entitled “Estimated 
Oil Reserves of the Soviet Union”. 


Pror. Jogaro Kiosoudsax, a distinguished Czech 
mathematician, died in Prague on April 18 at the 
age of sixty-four after a long illness which had 
necessitated his retirement early last year. He 
studied at the Universities of Turin and Milan but 
greduated at Prague, and before obtaining a pro- 
feesorship in 1919 had taught mathematics and 
science in secondary schools. He was a member of 
many Continental scientific societies and had oon- 
tributed a number of papers, mainly on analytical 
geometry, to Czech and other periodicals. 


Wa regret to announce the death of Prof. Edward 
A. Burt, profesor of botany in the Henry Shaw 
School of Botany in the University of Washington 
during 1918-25. He was an authority on the 
morphology and physiology of the Basidiomycetes. 
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News and Views 


Dr. J. D. Cockcroft, F.R.S. 

`De. J. D. Cookororr, whose election to the 
Jacksonian profeasorship of natural philosophy, in 
the University of Cambridge, has just been announced, 
is, like his predecessor, the present secretary of the 
Department of Scientific and Industrial Research, 
both a member of 8t. John’s College and a northerner. 
Having gained valuable experience in heavy electrical 
industry at an early stage in his career, Dr. Cockcroft 
entered 8t. John’s College from the University of 
Manchester as Dowman Sizar and Hoare Exhibitioner 
in mathematias in October 1922. In 1924, he obtamed 
the highest possible honours in Part I of the Mathe- 
matical Tripos and was elected scholar of his college. 
Thereafter he was engaged in research in Cambridge, 
first of a mathematical nature, concerning the heating 
of transformer coils (1925) and later, at the Oavendish 
Laboratory, of an experimental character regarding 
the deposition of surface films by atomic beams 
(1928). He took his Ph.D. and was elected fellow of 
St. John’s College in 1928. Although his publications 
have not been numerous since that date, during the 
last ten years he has contributed in a remarkable 
degree to the prosecution of physical research in 
Cambridge. He was largely responsible, with Kapitza, 
for the design of much of the equipment used in the 
‘production of intense magnetic flelds in the. early 
years of this period (and latterly the direction of the 
Royal Society Mond Laboratory has devolved almost 
entirely upon his shoulders)—and, with Walton, of 
the arrangement by which nuclear disintegration was 
first effected by artificially accelerated particles (1932). 
More recently, he has beer! the moving spirit in the 
construction and development of the Cambridge 
cyclotron, and he has taken over the major work of 
supervision of the building operations made possible 
by Lord Austin’s bequest. Then, in college, he has 
filled the office of junior bursar for the last six years, 
and in the University has been indispensable on 
numerous executive bodies. He was elected a fellow 
of the Royal Society in 1986 and this year was the 
recipient with Walton of the Hughes Medal of the 
Society. His many friends will wish him well in his 
new office, and some measure of relief from his 
numerous extraneous duties. 


The Royal Society: New Foreign Members 

ArT & recent meeting of the Royal Society the 
following were elected to the foreign membership of 
the Society: Prof. Walter Bradford Cannon, pro- 
feasor of physiology in Harvard Medical School, 
Boston, U.8.A., distinguished for (a) his X-ray 
investigations of the movements of the alimentary 
canal, (b) his analysis of the mechanism and con- 
difions of excitation of the suprarenal gland, and (o) 
his work on the chemical transmission of impulses in 


peripheral nerves as shown by the sympathet» 
system ; Prof. George von Hevesy, research profossa 
in the Institute of Theoretical Physica, Carlsber 
Laboratory, Copenhagen, distinguished for (a) hi 
work in experimental chemical physics, particular! 
the use, for the solution of biological and chemice 
problems, of radioactive and isotopic substances a 
indicators, (b) for his discovery of hafnium, and (e 
for his geochemical researches and for his work oi 
isotopes and their separation ; Prof. Herbert Freund 
lich, University of Minnesota, Minneapolis, U.8.A. 
distingmshed for his researches in colloid ohemistr+ 
and colloid physics. 


The Linnean Society: New Foreign Members 

Tau following five biologists were elected foreigr 
members of the Linnean Society of London at the 
general meeting on May 11: Prof. Alfred Ernst 
director of the Institute of General Botany in the 
University of Zurich, distinguished for his work o1 
apogamy in plants and related subjecta, and fo» 
his fundamental investigations on heterostyly in 
Primulaces and tropical Rubiaces. His monograph 
on the new flora of the volcanic island of Krakatau 
was translated into Enghsh more than thirty years 
ago. Dr. William King Gregory, of the American 
Museum of Natural History, New York, distinguished 
for his researches on the morphology and evolution 
of the vertebrate skull and locomotor systems, the 
evolution of mammalian molar teeth, the phylogeny 
of fish skulls and the origin of man. Dr. William 
Marins Docters van Leeuwen, formerly director of 
the Botanic Gardens, Buitenzorg, distinguished for 
his work on galls and the various relations between 
plants and insecta, on the regeneration of vegetation 
on lava and the biology of plants on mountain tope. 
His recent “Biology of Plants and Animals occurring 
in the Higher Parts of Mount P Gedeh in 
Weat Java” and “Krakatau 1883-1933” are out- 
standing contributions to tropical botany. 


Ds. AuragD RHHDER, associate professor of 
dendrology and curator of the Herbarium, Arnold 
Arboretum, distinguished for his outstanding oon- 
tributions to the taxonomy of trees and shrubs. His 
“Manual of Cultivated Treea and Shrubs” is a 
standard work, as is also “The Cultivated Conifers’’, 
which he wrote in collaboration with Prof. L. H. 
Bailey. His contributions to botanical bibliography 
include the preparation of the monumental “Bradley 
Bibliography”. He has played a valuable part in 
suggesting practical additions and emendations to 


. the International Rules of Botanical Nomenclature. 


Prof. William Albert Setchell, emeritus professor of 


botany in the University of California, distinguished 
for his researches on the classification and distribution 
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f marine algm, particularly kelpe, calcareous algæ 
mend parasitic red algw. In addition, he is the author 
mf several papers on mosses, fungi and flowering 

lanta. At the same meeting Mr. John Ardagh, clerk 

1 charge of the Library, Department of Botany, 
“ritish Museum (Natural History), was elected 

ssociate of the Society. Mr. Ardagh has an extensive 
nowledge of botanical literature, and those engaged 
pon investigations in taxonomy or botanical history 
reatly appreciate the readiness with which this 
nowledge is placed at their service. 


yr. E. W. R. Steacie 
De. E. W. R. Sreacœæ has been appointed director 
f the Division of Chemistry, National Research 
‘ouncil of Canada, in succession to Dr. G. S. Whitby, 
zho recently resigned to accept the post of director 
f the Chemical Laboratories of the Department of 
cientific and Industrial Research in Great Britain. 
Jr. Steacie, who will assume his new duties in July, 
«as been a member of the teaching staff of MoGill 
Jniversity for the last ten years, being at the 
«resent time associate professor of chemistry. During 
his period most of his time has been spent in the 
upervision of research by graduate students working 
+n problems in the fields of hydrocarbon chemistry, 
sombustion, chemical] kinetics and photochemistry, in 
vhich work he is recognized as an authority. Dr. 
jteacie’s studies have been directed largely along lines 
f fundamental research on problems of industrial 
smportance, such as gaseous combustion, catalysis, 
gyrolysia of organic compounds, gases in metals, and 
-preesure reactions. He has published many 
scientific papers and treatises, and is an associate 
sditor of the Journal of Chemical Physics. 


"Sir John Eliot, K.C.LE., F.R.S., 1839-1908 

Ox May 25, 1839, the distinguished meteorologist 
Sir John Eliot was born at Lamesley, Durham. 
Though the son of a schoolmaster, he did not matri- 
«ulate until he was twenty-six years of age, and he 
then entered St. John’s College, Cambridge. In 1869 
Ihe graduated as second wrangler and he was first 
Smith’s Prizeman. After graduating he went to 
India and successively was professor of rhathematics 
at Roorkee Engineering College (1869-72), at Muir 
College, Allahabad (1872-74), and profeasor of 
phymcal science at the Presidency College, Calcutta 
(1874-86). This last post he relinquished to succeed 
Henry Francis Blanford (1884-98) as meteorological 
reporter to the Indian Government. He had already 
served as reporter to the Government of Bengal. In 
1899 he became director-general of Indian observa- 
tories, retiring from this post in 1908, being made 
K.C.L.E. He wrote largely on meteorological subjects, 
and his ‘Handbook of Oyclonic Storms in the Bay 
of Bengal” proved of great use to commerce and ship- 
ping. Elected a fellow of the Royal Society in 1895, 
after his return to England in 1904 he was president 
of the sub-section of astronomy and coamical physics 
of the British Association. He died suddenly at his 
estate at Var, in the south of France, on March 
18, 1908. 
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Civil Defence Research Committee 

Sm JOHN AnpEpson, the Lord Privy Seal, has 
appointed a Civil Defence Research Committee, to 
be constituted as follows: Dr. E. V. Appleton 
(chairman), formerly Jacksonian profeasor of natural 
philosophy at the University of Cambridge, now 
Secretary of the Department of Scientific and Indus- 
trial Research ; Prof. J. F. Baker, professor of Civil 
engineering at the University of Bristol; Prof. J. D. 
Bernal, professor of physics at Birkbeck College, 
University of London; Dr. O. G. Darwin, director 
of the National Physical Laboratory ; Prof. A. J. 8. 
Pippard, professor of civil engi ing in the Imperial 
College, University of London ; Prof. R. V. Southwell, 
professor of engineering ecience at the University of 
Oxford; Prof. G. I. Taylor, Yarrow research pro- 
feasor of the Royal Society at Cambridge; Prof. 
W. N. Thomas, professor of engineering at University 
Oollege, Cardiff. The secretary of the committee is 
Dr. E. N. Fox, Cleland House, Page Street, 8.W.1. 
The committee will advise the Lord Privy Seal on 
programmes of research and experiment. The aim 
is to secure the fullest possible co-ordination over the 
wide field of work now comprised in civil defence. 


Pottery from Mersin, Cilicia 

Exawrxzs illustrative of the whole of the remark- 
able range of pottery discovered by Prof. John 
Garstang m his archsological investigations on the 
prehistoric Cilician aite of Mersin in Asia Minor (see 
NATURE, March 18, p. 464) are to be available for 
study in Great Britain. Prof. Garstang, in the course 
of an account of his excavations before the Society 
of Antiquaries of London on May 11, paid a tribute 
to the Turkish Government not only for the facilities 
afforded him for excavation, but also for the generosity 
with which the authorities had allowed a selection 
of no fewer than five hundred pieces to be brought to 
England for exbibition on long-term loan. In making 
his selection, Prof. Garstang added, his aim had been 
to secure that the series should be as representative 
as possible of the whole sequence of development on 
this very ancient site, and also to demonstrate in 
the sequence the position of the remarkable early 
architectural remains, which had been discovered— 
at present the oldest known. A number of specimens 
of the pottery were shown by Prof. Garstang to 
illustrate his lecture, including wares of the Cilician- 
Hittite periods, as well as of the whole range of the 
series of the chaloolithic culture, ia which several new 
types are included. Attention was specially directed 
to the examples of the black ware with white decora- 
tion of the late chaloolithic culture of about 3000 B.o., 
and the trichrome ware from the sixteenth level, 
showing direct contact with predynastic Mesopotamia 
and the Tell Halaf culture. Wares from: the neolithic 
level, still incompletely explored, were also shown. 

ta are being made for the pottery to be 

allocated to the British Museum and museums at 
Oxford, Cambridge, Birmingham, Liverpool, Edin- 
burgh, Glasgow and elsewhere. Prof. Garstang also 
spoke of his discoveries in Cilicia in a Friday evening 
discourse at the Royal Institution on May 12. 
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Sir Robert Mond’s Bequest to the British Museum 


At the meeting of the Trustees of the British 
Museum on May 18 the receipt was reported under 
the tertns of the will of the late Sir Robert Mond of 
' the biggest and most important collection of Egyptian 
antiquities of all periods that has reached the Museum 
for at least fifty years. The bequest includes 260 


objecte, which fill gaps in the collections in every. 


class of Egyptian art. Among the sculptures are an 
Eighteenth Dynasty three-quarter size head and 
shoulders of an official, a number of ushabtis, among 
which is one contained in & nest of model coffins, 
also belongmg to the Eighteenth Dynasty, and a 
statuette in steatite, which is especially fine, of an 
official, Sunuri, of the Nineteenth Dynasty. Of the 
bronzes, one of the most remarkable, as well as one 
of the best, isan axe-head of the Eighteenth Dynasty, 
obviously intended for ceremonial or ornamental use. 
It is in the Syrian style, and has inserted within 


ite margin an extremely beautiful group of a dog” 


bringing down a wild goat. The bequest also contains 
jewelry, scaraba, pottery, copies of the Book of the 
Dead, and some examples of the now well-known 
Roman portraits from the Fayum. Of these, one 
represents a woman with a gold tiara and necklace, 
and is most vivid and convincing. Among other 
accessions to the Egyptian collections reported is an 
open-work scarab in gold of the Middle Kingdom 
o. 2700-2800 3B.o.), which is of a type new to the 
Museum. It has been given by Prof. P. E. Newberry. 
Two fragments of Anglo-Saxon sculpture, the first 
to be received for some years, have been presented 
by Mrs. G. W. Haswell and Mr. F. T. Haswell. Both 
Pieces are in red sandstone, and are North Mercian 
work of the ninth or tenth century AD. from Chester 
or its neighbourhood. The finer fragment is orna- 
mented on both faces and on the sides and end with 
an interlaced pattern of animals and scrolls, the chief 
figure being a large lion of barbaric design. 


Archzology and A.R.P. l 
A DIBCOVBEY of considerable interest to arohæo- 
logists has been made at Canterbury in the course 
of excavations for an A.R.P. Control Centre at the 
rear of the municipal buildings on the Dane John. A 
Roman pottery kiln has been found in the natural 
clay at a depth of about seven feet below the present 
ground level. Associated with the kim were a 
number of potaherds, together with some forty to 
fifty of the tops of jars and other vessels in a variety 
of shapes and sizes. Among fragments of Belgic and 
Samian ware is a base which bears the name of the 
potter, ‘Pavlim’. A trench running across the 
excavation, and extending some four to five feet 
into the olay, is, it is presumed, the source of the 
clay from which pota were made. A.R.P. excavation 
is also responsible for a find, in certain respects of 


even greater interest, which is reported from Barton-- 


on-Humber, Lincolnshire (The Times, May 15). Here 
human skeletons have been found in association with 
`a number of objects, which are held to be Anglo- 
. Saxon of the fifth or sixth century A.D. They have 
been examined by Mr. T. Sheppard, of the HAN 
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Municipal Museum. Among the associated antiquiti 
are a large hanging bowl of bronze, with thr 
escutcheans for attachment, probably originally us 
in the Saxon church of St. Peter, a cylindrical bron: 
box, with a lid highly decorated, used by Saxc 
women for needle and thread and having an attach 
ment for suspension to the waist, and a large decorak 
gold bead. The find of the bronze bowl is of pe 
ticular interest, as it belongs, presumably, to a cla 
of antiquity which has been made the subject 
study by Mr. T. D. Kendrick of the British Museun 
Ea eee Ee nO (Celti 
derivation. 


Culture of Pre-Industrial Britain 


Sir OYB Fox, director of the National Museu» 
of Walæ, delivered. the annual Im Thurn Memori 
Lecture to the Scottish Anthropological and Fol» 
lore Society on April 17. Sir Oyril emphasized tl 
urgent need of making an adequate record of th 
cultures of Britain of the pre-Industrial Revolutio 
era, cultures which survive more or leas intact ja 
outlying districts, and the material remains of whic 
are still very widely distributed. He had cest his titl. 
“A Field Museum To-morrow: What's to dl 
To-day ?”, into a colloquial form to emphasise h 
view that the matter concerned the man-in-the-strec 
in evety geographical or political region in Britan 
The collection of material for the future nation» 
open-air museums should be carried out on rigid] 
scientific lines, special attention being devoted t 
things related to life and work on the land. We nee 
the furniture of farmhouse and cottages of ever. 
century from the sixteenth; the carts, tools an 
implements used on the farms: tools used in, an 
products of, rural industries. Techniques of farr 
and house building should be recorded and photo 
graphed; farm lay-outs should be Onl, 
adequately provenanced objects should be collected 
only so can we hope to map, ultimately, the culture 
regions of pre-industrial Britain. We want to knov 
whether the boundaries of these regions are politica 
or economic. If political, do they go back to th 
Heptarchy im southern Britain? Outside a fev 


-museums, the fate of British folk-material is a sa 


one—torn from ita environment, it ia regarded as ‘ok 
world’ and ‘quaint’, collected by those from whop 
its real interest and importance as a manifestation 
of & once vigorous culture are hidden. How man) 
collectors trouble to record the exact provenance o 
their specimens ? 
Exhibit of Historic Aeroplanes 

A SPBOLAL exhibit of aeroplanes representing al 
epoch in the history of aviation has been arrange 
in No. 1 Gallery at the Science Museum, Soutl 
Kensington, and will be on view for about six weeks 
The machines have been lent by Mr. R. G. J. Nash 
who has carefully restored them to their origina 
condition and has flown them on various occasions 
The exhibit is an interesting supplement to thi 
permanent National Aeronautical Collection whict 
contains such historic machines as the original Wrigh 
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molane of 1903 and the Vickers-Vimy trans-Atlantic 
roplane of 1919. A Blériot monoplane, type XI 
<toms-Channel type), was flown by M. Leon Molon 
Doncaster in October 1909, where it gained 4 
ight record. It has a speed of about 40 m.p.h. 
d is similar to the machine in which Louis Blériot 
ade his historic crossing of the Channel from the 
nch coast to Dover on July 25, 1908. Another 
'ériot (type XX VIL) with a speed of 80 m.p.h. is the 
ginal Gordon Bennett Cup racing machine which 
fred Leblanc flew at Long Island, U.8.A., in 1911. 
lese machines represent the aeroplane in an early 
«go of ita development as a mode of transport— 
mill experimental and confined mainly to exhibition 
ing and competitions. No degree of standardizs- 
Jn had then been reached, and the aeroplane. was 
t regarded as a really proved instrument; the 
«sition was still one of uncertainty as to the future 
' flight. The advent of the Great War in 1914 had, 
ywever, & profound effect on the aeroplane, and it 
soduced an intensive development which may be 
ttomated from the example of a Sopwith “Camel” 
| 1917, @ famous fighter scout which.was the first 
roplane to be fitted with twin synchronized_guns 
id had a performance undreamt of in 1909, namely, 
speed of 113 m.p.b. at 10,000 ft. and a climb to 
000 ft. in five minutes. An actual wartime Fokker 
-VII fighter, which belonged to Jadgstaffel 71 of 
ve German Air Force, also shows the rapid develop- 
sent of the aeroplane for military uses which resulted 
om the stimulus of war. Another famous aeroplane 
E tho War period is the Vickers-Vimy bomber, which 
ade the first non-stop flight across the Atlantic on 
ane 14-15, 1919, piloted by the late Bir John Alcock 
ith Sir Arthur Whitten Brown as navigator, now 
xhibited in Gallery VI. 


an Early Wet-Plate Folding Camera 

VALUABLE additions to the photography collections 
+ the Science Musetm, South Kensington, include 
, complete outfit for the wet-plate process, of date 
854, presented by His Grace the Duke of Devonshire. 
‘he outfit comprises a folding wood camera by 
ttewill, & sensitizing bath, and a complete set of 
hemicals and reagents in its original leather carrying 
ase. These objects are all of considerable interest 
«s showing the types of apparatus and accessories 
seceasary for ‘photography in the field” in the early 
lays of the ‘photographic art”. 


Water Pollution 

Tx forty-sixth Bedson Lecture was delivered by 
Jir Robert Robertson on May 8 in King’s College, 
Newoastle-upon-Tyne. ` Sir Robert confined himeelf 
to two recent investigations connected with the 
subject of water pollution. The first of these oon- 
rns the pollution problems of the River Tees. A 
sborough biological and chemical survey of this river 
aas been carried out. This has shown that, whilst 
aho river is unpolluted until its union with the 
Skorne, the entry of sewage from Darlington in this 
wibutary causes appreciable pollution of the lower 
reaches. In the estuary, the condition of the river is 
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rendered much worse by industrial refuse containing 
cyanide. As a result of the investigation, the sewage 
disposal system of Darlington has been improved, 
and several undertakings upon Teeside have modified 
their plants, so that cyanide does not enter the river. . 
With regard to the second topic—the disposal of 
milk factory waste—Sir Robert said that diluted 
milk, on account of its easily oxidizable nature, is 
a potent fish poison. As a result of ita consistency, 
the refuse is diffloult to treat by ordinary filtration 
methods, and success was first obtained by a modified 
activated sludge process. However, better results 
have been obtained by use of two filters in series. 
The refuse is passed first to one filter, A, and thence 
to the second, B. When A shows signs of clogging, 
usually in about three weeks, the direction of flow 
is reversed, that is, the liquid passes first to B and 
then to A. Filter A then recovers, and in due 
course the direction of flow is again reversed, and so 
on. 


A Utilitarian Classification of Fragmentary Fossils 

Ir is.generally understood that the generic and 
specific names given to fossils cannot often be defined 
80 precisely as those given to existing organisms. 
It is also recognized that the classification of extinct 
genera into families and orders is not always satis- 
factory. At the same time, readily distinguishable 
fossil fragments with definite characters need names, 
because they can frequently be used to determine 
the geological age of the rocks in which they occur. 
Such names are now proving especially useful in the 
microscopical study of sponge spicules, holothurian 
and echinoid spicules, plates of star-flahes and 
crinoids, conodonta, fish teeth and scales, otoliths, 
pollen grains, and other -fragments which denote 
special conditions or mark horizons in series of rocks. 
The names are always in the Linnean form, and the 
so-called genera and species are grouped into 
so-called families and orders on tbe Linnean plan. 
Prof. Carey Oroneis, in a recent letter to Science 
(89, 814; April 7, 1939), and in an earlier article in 
the Journal of Geology (48, 975-984; Ooct.—Nov. 
1938), points out that this classification is misleading. 
For the various grades he proposes adopting the 
terms used in the old Roman army: for species he 
would use ‘centuria’; for genus, ‘manipulus’ ; for 
family, ‘cohors’; and for order, ‘legio’. He 
would thus distinguish a utilitarian classification 
from one which has the appearance of being 
natural. 


Prevention of Road Accidents 


Tua report of the Select Committee of the House 
of Lords, appointed to consider what steps should be 
taken to reduce the number of casualties on the road, 
is discussed in Roads and Road Construction of May. 
It is pointed out that since 1910 the number of 
vehicles on the roads has increased twenty times, and 
in addition there has been e marked increase of 
mileage run per vehicle. During the same period the 
increase in road production is only about two per 
odnt. The Committee is unable to accept the con- 
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clusions: of the Ministry as to the causes to which 
these accidents are attributed. First, only one cause 
has been assigned to each -accident, although the 
blame should be distributed in various proportions 
. between road conditions, the road user, the vehicle 
and both parties involved in the collision. Secondly, 
the system of police reportes on road accidents is 
often inadequate. Thirdly, the vehicles are some- 
times so damaged that it is impossible to say whether 
they were defective or not. Fourthly, the Committée 
does not agree with the general principle on whicb 
the Ministry proceeds, that even if the condition of 
the roads and cars was unimpeachable the total of 
accidents would not be appreciably affected. The 
Committee believes that segregation of drivers, 
cyclista and pedestrians on the main roads must 
come and that the.attainment of this ideal is easential 
if road safety is to be ensured. The highway code 
should be revised and it should be given the force of 
law. Witneases before the Committee were strongly 
of opinion that an extensive and persistent campaign 
of educational propaganda should be undertaken and 
that it should be aimed at every class of road user. 
The improvement of main roads and the construction 
of new roads should be carried on simultanooualy. 
‘Lay-byes’ and ‘draw-ins’ should be made on every 
few miles of highway. The costly system of erecting 
kerbs should cease and guard posts should be erected 
18 inches outside the edges of roads, at suitable 
intervals, sloping outwards at an angle of 15° from 
the vertical and provided with reflectors. Many 
other useful suggestions are made and we hope that 
some of them will be adopted. 


The National Botanic Gardens of South Africa 

In September 1938, the National Botanic Gardens 
of South Africa, at Kirstenbosch, and the Botanical 
Society celebrated their silver jubilee, and in the 
close of the year was produced a special number of 
the Journal of the Botanical Society with some very 
fine photographs, which show something of the beauty 
of the Kirstenbosch Botanic Garden with its ideal site 
on the slopes of Table Mountam. The number 
contains a brief note by the editor, Prof. R. H. 
Compton, upon the history of the Gardens, the site 
of which was selected in 1918 by the late Dr. Pearson, 
then professor of botany at the South African College. 
On a motion by Sir Lionel Phillipa, the House of 
Assembly and the Senate passed unanimously in that 
year a motion that Kirstenbosch, bequeathed to the 
people of the Cape by Cecil Rhodes as part of his 
great Groot Schuur Estate, should be granted by 
the Government as the site of the National Botanio 
Gardens. The Government consented, making an 
annual grant towards its support, and at the same 
time the Botanical Society was formed, with some 


three hundred subscribers, to enlist public support for ` 


the new venture. The sarly onset of the Great War 
and the subsequent financial depression has caused 
delay, but the Director can record many striking 
indications of progress in the Gardens, and the 
Botanical Society has now nearly 2,000 ea 
enrolled. 
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Biology in Education 

THe Educational Advisory Board of the Brit 
Social Hygiene Council is attempting to give an 
orientation to the teaching of biology by bringing 
more into touch with individual needa and soc 
problems of to-day. With this aim in view, a Summ 
School has been arranged at Keble College, Oxfoi 
during July 28-August 4. The School is primar 
intended for teachers and othera who are concern 
with the place of biology in education, but memb. 
ship will be open to anyone who is interested in t 
biological problems of modern human life. T 
inaugural addreas will be given by Prof. J. 8 
Watson. One section of the School will deal we 
current problems in social biology and their rep. 
cussions on the school-child, and another section w 
be concerned with problems of personal growth » 
development. These sections will be contributed 
by lecturers with considerable experience in the 
particular fields. The third course will inclu» 
lectures on subjecte of topical interest by promine 
workers in biological research, including Mr. C. 
Elton, Dr. 8. Zuckerman, Dr. H. N. Sinclair and Ds 
Keith Murray. There will be considerable oppo 
tunities for discussion, while excursions to places 
academic interest are being arranged. Furth 
particulars can be obtained from Mr. T. H. Hawkin 
Education Officer, British Social Hygiene Couns 
Tavistock House South, Tavistock Square, Londo. 
W.O.1. 


The League of Nations Union 

A LEAFLET issued by the League of Nations Unio 
for the assistance of teachers preparing to addre 
their pupils on Empire Day emphasizes the pa 
played by representatives of the British Empire b 
drafting the Covenant of the League, which is d» 
scribed as a first attempt to apply on a world sca 
the ideals of democratic government common to tł 
British Commonwealth of Nations and the Unite 
States of America. It suggests the posibility of 
federation of these and all other democratic Stat 
and the sharing of the control of colonial territorie 
and our responsibilities for the development of coloni: 
peoples to full nationhood. The League of Nation 
Union’s arrangements for the summer include 
(a) for schoolboys and schoolgirls, ‘Nansen Pionee 
camps in Devon, Shropshire and Peeblesshire and 
summer school at Geneva, and (b) for educations 
administrators and teachers, a conference to be hal 
partly at Geneva, where members will attend th 
lectures and discussions of the Geneva Institute c 
International Relations, and partly at a mountai 
chalet. 


The International Seismological Summary 

Tma April, May and June 1988 number of th 
International Seismological Summary has just com 
into the hands of those recipients who previoual. 
stated their wish to have copies straight from th 
prees rather than wait until the annual set could b 
prepared and bound. This number consista of 14 
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=s dealing with 180 epicentres, 77 being new and 
« remainder repetitions from old epicentres. Five 
‘p-foous shocks are listed, namely, those of April 
May 6, 24, 27 and 28. These wore respectively 
the Paciflo Ocean north-west of the Ladrone 
«nds, in the Pacifico Ocean south of Panama, in 
» deep ocean off the east coast of Japan, near the 
ira north-west of India, and in the Pacific Ocean 
mediately to the south of the main island of Japan. 
would be an advantage if all recording stations 
sald send in their readings promptly, so that the 
«erval of six years between the occurrence of earth- 
akes and the publication of authoritative data on 
3m could be reduced. 


an and Steel Institute Awards 


Wax following awards have been made by the 
an and Steel Institute: the Andrew Carnegie Gold 
dal for 1988 to Dr. James White, of Glasgow, in 
pect of his paper on ‘Equilibrium at High Tem- 
atures in Systems Oontaining Iron Oxides”; an 
drew Carnegie Gold Medal also to Dr. W. Ruff, of 
stzler-Lahn, Germany, in respect of his paper on 
he Running Quality of Liquid Malleable Iron and 
el”, published in 1986; the Williams Prize for 
38 for a paper of practical interest to Mr. D. V. 
ishna Rao of Bhadravati, India, in respect of his 
mer on “The New Steel Plant of the Mysore Iron 
d Steel Works, Bhadravati, India’; the Ablett 
size for 1939, for a paper by a junior engineer, to 
. H. Escher of Wollongong, Australia, for his 
mer on “Ten Years’ Development in Steam En- 
wering at the Port Kembla Steel Works, N.S.W., 
tralia”. The following Andrew Carnegie research 
adlarships have been awarded : O. Geasner (Breslau, 
wmany), £100 in aid of a research on the viscosity 
cast-iron alloys, steel, metals and alloys and slags ; 

Ljunggren (Stockholm, Sweden), £100 for a 


<croeclerometric investigation of grain boundaries ; ' 


Parker (University, Leeds), 2100 in aid of a research 
x oxidation and scaling of steel. 

estitution of Electrical Engineers Awards 

Tax Council of the Institution of Electrical 
ogineers has made the following award of premiums 
x£ papers read or published during the session 
938-89: Institution Premium; to Dr. T. E. Allibone, 
. E. Bancroft and G. 8. Innes; Ayrton Premium, 
F. W. Lawton; Fahis Premium, to K. L. Wood; 
An Hopkinson Premium, to N. F. T. Saunders ; 
clown Promium, to Dr. L. Hartahorn and E. Rushton ; 
aris Exhibition (1881) Premium, to R. Nelson; 
"ebber Premium, to N. F. 8. Hecht; Overseas 
remium, to H. 8. Hvistendahl; Extra Premiums, 
|G. H. Fletcher and A. Tustin; Dr. W. Betteridge 
id J. A. Laird; F. Brailaford; J. Higham and 
. P. Wolfenden; Dr. K. L. Jensen; Wireless 
sion Premwmms, to L. W. Hayes and B. N. 
acLarty (Duddell Premium); Dr. J. D. MoGee and 
r. H. Q. Lubesynski; Dr. R. L. Smith-Rose and 
rT. H. G. Hopkins; P. R. Coursey and 8. N. Ray; 
laar and Instrument Section Premiums, to Dr. E. G. 
umes, G. R. Polgreen and G. W. Warren (Silvanus 
hompson Premium); Dr. H. M. Barlow; D. O. 
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Gall; G. F. Shotter ; Transmission Section Premiums, 
to Dr. W. G. Radley and C. E. Richards (Sebastian 
de Ferranti Premium); Prof. W. J. John and Dr. 
0. H. W. Olark ; E. W. W. Double and W. D. Tuck ; 
T. R. Scott and R. C. Mildner. 


Announcements 


Mn. F. J. pu Torr, representative of the Union of 
South Africa on the executive council of the Imperial 
Agricultural Bureaux, has been appointed chairman 
of the council, in succegsion to Lieutenant-Colonel 
George P. Vanier, who resigned on taking up an 
official appointment abroad. 


A OOMMITTEE has been formed to present Prof. 
Jules Bordet, director of the Brussels Pasteur 
Institute, with a medal on the occasion of his bemg 
made a Commander of the Legion of Honour. Sub- 
scriptions should be sent to M. Georges Masson, 120 
Boulevard Saint Germain, Paris 6°. 


At the annual general meeting of the Institute of 
Wireless Technology held on April 28, the following 
officers were elected for the year 1989-1940: Presi- 
dent, Mr. Sydney A. Hurren; Honorary Treasurer, 
Mr. George Lea. The assistant secretary is Mr. E. 
Carter, ILW.T., 4 Vernon Place, Southampton Row, 
London, W.C.1. 


Pror. FREDERICK C. Leonarp, chairman of tho 
Department of Astronomy of the University of Cali- 
fornia, Los Angeles, will be visiting professor of 
astronomy in the summer seasion of the University 
of British Columbia, Vancouver, Ceanada, during 
July 3-August 18, while Prof. Daniel Buchanan, dean 
of the Faculty of Arts and Science and head of the 
Department of Mathematios of the University of 
British Columbia, will be visiting professor of astro- 
nomy and mathematics in the summer session of the 
University of California, Los Angeles, during June 
26—August 4. 

Tue twenty-sixth annual’ meeting of the Swiss 
Rontgen Society will be held in Zurich on June 3 
and 4, when the subjects for discussion will be cosmic 
radiation, the biology of cosmic radiation and the 
radiological appearance of pulmonary tumours. 
Further information oan be obtained from the 
secretary, Dr. Max Hopf, Effingerstrasse 49, Bern. 


Votuma 35A of the American Journal of Soiance 
(1938) is dedicated to Dr. Arthur L. Day and 
contains a series of papers by members of the 
scientific staff of the Geophymoal Laboratory of 
the Carnegie Institution of Washington, from the 
directorship of which Dr. Day retired in 1986. In a 
short foreword it is stated that the publications from 
the Laboratory number one thousand and contain a 
body of knowledge which is being successfully 
employed in the interpretation of geological observa- 
tions. The volume contains several very interesting 
papers, among which may be mentioned those on 
the system water- boron oxide and the system 
calcium sulphate — water, whioh elucidate-some prb- 
viously obecure points in these subjects. 
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Letters to the Editor 


The Editor does not hold himself responsible for opinions 


He cannot undertake to return, or to correspond with the writers of, rejected manusoripts 
intended for this or any other part of Natura. No notice is taken of anonymous commwumications. 
NOTES ON POINTS IN’ SOME OF THIB WEEK’S LETTERS APPHAR ON P. 860. 
CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARINS TO THEIR COMMUNICATIONS. 


Emission of Neutrons accompanying the Fission 
of Uranium Nuclei 


Tam experiments of Halban, Joliot, and Kowaraki 
described in Narvzs' give an indirect proof of the 
neutron multiplication accompanying the fission of 
uranium nucle: after neutron capture. It can be 
deduced from these experiments that the additional 
neutrons are, on the average, faster than the photo- 
neutrons from radium O - beryllium used as active 
primary radiation. This conclusion is confirmed m a 
subsequent note* by the same authors in which they 
find that the neutrons contributed by uranium are 
able to produce the endo-energetic reaction 8(n,p)P. 

I have made some experiments on the same problem 
by a different method. Any increase of neutron 
effects observed when neutrons are allowed to pass 
through a given medium may be due: (a) to the 
inelastio soattering of neutrons, (b) to the reaction 
(n,2n) or, exceptionally (n,3n); (c) to an unknown 
cause, as in the case of uranium to the fission of its 

nuclei. In the experiments of Halban, Joliot and 
Kowarski, effects (a) and (b) are excluded owing to 
the integrating method adopted and to the low en rgy 
of the pri neutrons. But if these effectes are 
present, it is possible to estimate their importance 
relatively to effect (o) by comparing uranium with 
substances in which only effect (a) or only (a) and (6) 
are possible. I have used aluminium and copper 
as comparison substances of the first and of the 
second type respectively. 

Senn pluie bees Tlie na plasea ta ae 
cylindrical axial hole of a cylinder of aluminium, of 
2-2 om. diameter and 5 am. height, or, alternatively, 
of a cylindrical double-walled veasel of identical 
dimensions filled with uranium oxide (U,0,) or 

oxide. The mass of aluminium was 40 gm., 
of uranium oxide 49 gm. and of co oxide 42 gm., 
and the thickness of walls could be neglected. The 
number of absorbing or scattering uranium nuclei 
was therefore 9-2 times smaller than the correspond- 
` ing number of aluminium nuclei and 3: -3 times smaller 
than the number of copper nuclei. One would expect, 
therefore, that the effect (a) due to aluminium, and 
effects (a) and (6). due to copper would be at least 
of the same importance and probably larger than 
the same effects due to uranium. The number and 


quality of neutrons isduing from these substances’ 


were compared by measuring the activation of & 
silver foil surrounding the cylinders in two cases : 
first, when no le scattering of neutrons took 
place outside the cylinders, and secondly, when the 
neutrons were scattered back by a cylindrical sheet of 
paraffin wax of 6 mm. thickness. The resulta are given 
below, the figures being the total numbers of counts 
of a Geiger-Miller counter in series. 

It can be inferred from these data that uranium 
givæ of, in fact, more neutrons than aluminium or 


ee Urantum Increase (%) Copper Uranium Increase (%) 
4,508 
°10,202 


9.825 24 4,810 
Ro penta, 10/388 10,776 48 10,040 


copper. The increase is larger relatively to alaminiv 
than to copper, which must be attributed to t™ 
reaction (n,2n) occurring in this last element. 3 
both cases, the increase is larger when the neutro: 
are slowed down by a small quantity of parafi 
which shows that the additional neutrons fro 
uranium are, on the average, slower than the bulk 
primary neutrons emitted by the source. As, fro 
other evidence, they appear to be faster than tl 
radium O- beryllium neutrons, we can estimate th 
their average energy must be of the order of 1 Me 

Owing to the small number of uranium nuoi 
acting as absorbers or scatterers, it seems very unlike 
that the apparent excess of neutrons given off l 
these nuclei should be due to some trivial cause liM 
the inelastic scattering or the reaction (n,2n). 
probably representa the ‘neutron shower’ accompan; 
ing the fission of an activated uranium nucleu 
Assuming the cross-section for this process produc 
by the neutrons from radon plus equal s 
5x 10 om.?, I calculate that the number of neutro: 
emitted in a single fission is equal to 6. 

J. ROTBLAT. 


Miroslaw Kernbaum Radiological Laboratory 
of the Scientific Society of Warsaw, 
i Warsaw. April 8. 
1 Navona, 148, 470 (1030). 
1 O.R., 998, 905 (1980). 


Statistical Calculation of Composite Decay Curves 


Wax uranium or thorium is bombarded wit 
neutrons, a number of radioactive bodies are forme 
with periods ranging from a few seconds to severe 
days. The decay of this assembly of fission product 
(not chemically ) has been studied b 
ond Of Brostrøm and Kooh! and found to be prac 

y the same for thorium and uranium. The, 
have pointed out that this may be due partly to th 
fact* that some of the fission products are the sam 
for uranium and thorium but that, apart from thit 
the number of periods would tend to wipe ou 
any i idual features of the decay curve. 

Tita tagcat habia woald be cree to ciali 
the decay curve of such an assembly by the use o 
statistical assumptions on the distribution of periods 
I have made such a calculation, based on admitted! 
crude assumptions, the result of which is mdicate 
by the fall line in the accompanying diagram, whil 
the circles resent the measured decay'. 

In this culation, the actual (discontinuous 
assembly of periods is replaced by & continuou 
distribution with a suitable density function f(A)d(2 
whére ì is the decay constant. We introduce the deca, 
energy H, using Sargent’s law à = kWa, and assum 
the density function with to E to be constant 
(This may be justified by arguing ths 
Ta the decay energy of a radioactiv 
24 isotope is roughly proportional to th 
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Urarnum « fast neutrons, exp 





Counts per minute 


Calculated decay 


Time in minutes after end of irradiation 
3 Li X De 


wifference, in nuclear , from the stable 
«bar and that, after infinitely long irradiation, all 
alues, within relevant limits, for this difference will 
e about equally represented among the nuclei 
sulting from the fission and subsequent B-decay.) 
he decay curve is then obtained by integrating : 


20) = JF Otan = f const. ot PMA const. Hh, 


here J,,(¢) is the number of atoms decaying per 

nit of time, tthe Gma fatter the end of an safinitaly 
mg irradiation. If the irradiation has the finite 

maton T, we got 


Jr{t) = const. (H1 — (t + PET 


This function, for T = 100 minute and n = 5, 
3 represented by the fall line in the diagram. The 
ee ee oe ints would 

FF en ee actually 
Dam (the otted line) fits almost as well. The 
mall differences are probably real and due to the 
ndividual periods. The smallness of these deviations 
umphasizes to what high degree the influence of the 

periods is smoothed out, and indicates that 
be similarity between the thorium and uranium 
lecay curves can be explained entirely on this basis, 
without assuming any similarity in the details of the 
listribution of periods. 


7 O. R. Frisco. 
Knstitute of Theoretical Physics, 
Univernity, 
May 4. 
S Brostrem and Koch, NATURE rinek 7% (1080)]. 


“Hahn and 


Birammann, N aturwise 80 (1030). Aten, Bakker 
aad Hoyn NATOER, 143, 670 (TON). See ee 


Specific Heat of Copper Sulphate below 1° K. 


Ir is well known that cæsium titanium atum ex- 
hibits no specific heat anomaly due to Stark splitting, 
but only a large imorease at very low temperatures 
This ie expla interaction between the ions. 

is 


ea creas Wea We cielo Ghee A eee 
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one electron spin, and Kramers has 
shown that the 4S state is remark- 
ably free fram splitting due to the 
lattice fleld. The cupric ion would 
be expected to behave similarly, 
since susceptibility measurements 
show that the orbital momentum is 
largely quenched and since there is 
only one electron spin. 

Experiments have therefore been 
carried out on a heats of 
copper sulphate copper potas- 
sium sulphate below 1°K. Only 
relative measurements were at- 
tempted, so that the ordinates in 
the two graphs below are arbitrary. 
A constant influx of heat was main- 
tained by an external y-ray source, 
and the susceptibility was measured. 
very precisely with an inductanco 
J bridge as the salt warmed up. 

we The temperatures T* in the 

curve below were dorived on the 
assumption that the Curie law holds below 
1° K., but it seems unlikely that this is very much 
wrong in the upper part of the range since the law 
holds approximately at helium ,temperatures. No 
correction has been applied for the demagnetizing 
coefficient. 

The ifio heat of copper potassium sulphate is 
entirely m accord with expectation as it exhibits only 
a sharp rise due to ic interaction at a very low 

(0:01° T*). It was accordingly possible 
to reach 0-005°7* by demagnetixing from 35-9 
kilogauss and 1-17° K. The salt thus compares favour- 
ably with cæsium titanium alum as a means of 
reaching extremely low temperatures, and has the 
advantage of being cheap and easily obtained. 

It would be expected that copper sulphate would 
behave in much the same way as the double salt 
since the ionic moment is the same when calculated 
from the low field susceptibility of either compound 
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in the helium range’, so that the quenching of the 
orbital momentum should apply equally ın the two 
cases. Owing to the closer approach -of the ions, the 
magnetic interaction specific heat is naturally shifted 
to a higher temperature, but the most remarkable 
feature is the presence of a very large specific heat 
throughout the whole region below 1°K. A first 
survey of the specific heat in the helium range in- 
dicated that it only falls to a low value at about 
450K. The large extent of the maximum is remark- 
able and may have important applications in 
mental technique. The specimen was an ellpeoid of 
axis ratio 8-18: 1, and consisted of very many small 
erystals of purity better than 99-9 per cent oom- 
preesed by about 100 atmospheres into a ooherent 
maw. 

An attempt was made to estimate absolute tem- 
peratures by demagnetizing from different fields at 
the same beth temperature, and calculating the en- 
tropy of magnetization assuming the Brillouin 
formula and taking j = 4. The calculation broke 


down for demagnetization from those fields which. 


were so low that the level splitting was comparable 
with the energy of ion, but we may 
accept with caution the values for the lower tem- 
peratures produced by tization from the 
higher fields. It appears probable that the - 
bility ,becomes extremely large at 0-05° K., s0 

we might expect ferromagnetism near this tempera- 
ture. The lowest point reached with copper sulphate 
. was 0:08° K. (0-08°7™), but no hysteresis was 
obeerved with a ballistic galvanometer, though the 
arrangement was amply sensitive to detect the effect 
in ferric alum. 

While it would be rash at this stage to attempt 
a detailed explanation, the general conclusion must 
be drawn that in copper sulphate there does exist a 
splitting of the energy levels such as to give a high 
specific heat in the helium range. Unless the effect 
is due to exchange forces, which seams improbable 
in view of the high dilution, it must be assumed that 
the electric fleld of the lattice can, in certain arcum- 
stances present in copper sulphate bub absent in 
copper potassium sulphate, uce & level splitting 
ee ee i 
to the quenching of ita orbital momentum. 

J. ASHMHAD. 
Royal Society Mond Laboratory, 
Cambridge. 
March 29. 
1 Reokie, J., in tho Press. 





Sparking Potential of Deuterium (Heavy 
Hydrogen) 


Tau sparing potential of heavy hydrogen between 
parallel electrodes was recently measured in this 
laboratory, and the influence of the material of the 
cathode was also examined. In accordance with the 
general theory of the discharge, the effect of a change 
of cathode material was most pronounced at the 
minimum sparking potential, which was found to be 
characteristic of the metal of the cathode after it had 
been de-gassed. Further, for any given metal the 
minimum sparking potential was found to be very 
sensitive to the state of the cathode surface even 
after it had been de-gassed in a vacuum furnace, as 
exposure of the cathode to the gas for any length of 
time had a marked effect in lowering the sparking 
potential. d 
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The value of the minimum sparking potential « 
heavy h characteristic of a steel cathode we 
found to be 389 volta, as the indicate 
that lower values, obtained after the metal had bee 
exposed to the gas at pressures ex ing abort 
20 mm. of mercury, were probably due to adsorbe 
layers of the gas on the cathode surface. Howeve) 
in many cases, bombardment of the cathode b 
positive ions in a discharge was able to restore th 
higher values of the sparking potential. Simile 
effects were also observed with light hydrogen, an 
the minimum sparking potential with a steel cathod™ 
was found to be more than 10 per cent greater tha: 
that recently given for a platinum cathode’. 

Hence the resulta show that typical diatom-= 
gases like hydrogen and deuterium behave like th 
monatomic gases% in that the minimum sparkin 
potential is strongly characteristic of the cathoda 

and increases with the work function c 
the cathode, a result which was not supported b; 
the early measurements with the diatomic gases. 

In comparing the two isotopes, it was found tha 
for six different cathodes the minimum 
potential of deuterium was greater than that o 
hydrogen by about 3 per cent, but that when th 
spark parameter pd was about 5 (mm. of mercury 
Xx om.) the sparking potential V of the two gases wa 
the same. The normal cathode fall is also known te 
be greater in deuterium than in hydrogen’. Now, iti 
reasonable to assume that the coefficient of ionizatior 
of deuterium by electrons is not very different from tha: 
of hydrogen, especially at high values of the ratit 
of Vipd, a view supported by the measured value 
of the force in the positive column‘. On this assump. 
tion, then, the difference between the sparking 
potentials of the two gases can be accounted for if 
at the same value of Vipd, the deuterium positive 
ion is 20 per cent leas effective than the hydrogen 
ion in liberating electrons from the cathode, althougb 
both ions have the same potential energy. The 
difference must therefore be due to the lower velocity 
of the deuterium ion. Further, if this constitutes the 
main difference between the electrical properties of 
the two gases, it also accounts for the equality in 
the sparking potentials when pd is about 5. 

F. LLEWELLYN JONES. 

Department of Physics, 

University College, 
Swanses 


April 14. 

Af siaieerainge Pi, Deri cial ont 
t Llewellyn and Galloway, NATURE, O73 (1936) 
Phys. Soc., 60, 207 (1038). sai : 

* Llewellyn Jontes and Henderson, PMI. Mag., in the Press. 
“Gunthersohnixs und Sohnitger, Z. Phys., 103, 401 (1930). 

* Steanbeok, Z. tech. Phas., 11, 397 (1086). 


Penetration of the Potential Barrier and 
- Formation of ALIH 


SEVERAL investigators have observed peculiar 
anomalous intensities in the band system IT — 
of the from AIH. Generally the Imes 
from rotational levels J > 17 mv = 0 and J > 7 in 
v= l ‘II are weakened or absent according to the 
circumstances in the light-source. 

In order to investigate whether formation of AIH 
takes place in the ‘I]-state, I have repeated an 
experiment of Wurm!, who investigated the spectrum 
of aluminium in ẹ hydrogen atmosphere in an 
electric furnace. _My spectrograms show that all 
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«ies from upper levels with J > 19 in v = 0 and 
> 7 inv = 1 have appreciably greater intensities 
an lines from levels with lower J-values. These 
«hanced Imes are those absent at low preasure in 
16 spectrum of the arc, that ia, lmes emitted from 
© predissociating levels above the limit of dis- 
ciation in 1I. In the furnace, however, at all 
‘easures investigated (1-400 mm.) the AlH-spectrum 
«s the appearance mentioned above, if the exposures 
e taken immediately after the furnace was fitted with 
ssh aluminium and hydrogen. The great intensities 
“the enhanced lines show that a considerable new 
rmation of AlH-molecules takes place in these 
ates. This is a direct proof and demonstration of 
olecular formation by the hydrogen atom pene- 
pae the potential barrier. 
o investigation of this problem, the 
jae observations were made: 
(1) When the temperature is increased in the 


(2) The (1,1) band ia more tense than the (0,0) 
und and the (1,2) band more intense than the (0,1) 
and. These intensity relations are the opposite to 
«ose in the of the AIH. aro. 

(3) In the (0,0) band the enhanced lines of the 

-branch have almost the same intensities as the 
arregponding lines of the Q-branch and considerably 
eater intensities than the corresponding R-branch 
aes. 

(4) The effects mentioned in (8) are not appreci- 
dle in other bands of *II — 1% investigated. 

(5) If several exposures are taken successively 
ithout changing the conditions of the light-source, 
16 spectrograms show that the intensities of the 
ands, especially the intensities of the enhanced 
aes, decrease, so that the enhancing effect is 
radually diminished. 

(6) The effecta of (5) develop faster at low than 

> higher pressures. 

(7) The intensity ratio between the enhanced and 
10 remaining lines is greater in the (0,0) band than 
« the other bands. 

(8) In the (0,0) band, Q,, and P, are superposed, 
ad this line has on all my plates anomalous low 
atensity. 

Further work in this line, which is in progress, 
ill be published later in detail in connexion with 
iscussions regarding the origin of these very distinct 
tects. Further, I shall try to apply the results 
btained to explain the anomalous intensities in the 
pectrum of HgH and the pressure effecta in AIH. 

Q. STENVINKEL. 

Department of Physics, 


Wurm, K , Z. Phys., 76, 309 (1932). 


Stress Tensor and Particle Density in Special 
Relativity Theory 
THS stræs-momentum-energy tensor of a relativ- 
tically perfect fluid in the absence of exterior forces 
l 


Ty = — (p + phy + PIi (1) 
here A, 4,9 ...= 1, 2, 3, 4, gy is the fanda- 
rental tensor of space-time (signature — — — +), 


' bs is the Minkowskian velocity of the maoro- 
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scopical motion (#4, = 1), p the preasure and p tho 
proper energy-density. Elsewhere! I have shown 
that a fluid is only perfect in the relativistic sense 
if it is ‘perfectly perfect’, that is, ıf not only viscosity 
but also heat conduction is negligible. So long as 
(1) holds, no transition of heat between adjacent 
parts of the fluid occurs and the motion takes place 
without increase of entropy. 

The question has been raised by Eddington’ 
whether pimo? can be identified with the proper 
particle density if the fluid is chemically homogeneous, 
m being the mass of one molecule. n’s 
answer is in the negative; according to him, the 
particle annat i Pe/fmo* where pe = — Ti; = p — 3p. 

tly Synge’ has shown Eddington’s result to be 
incorrect and re-established p/mc* as the particle 
density. 

It can be shown, however, that the proper particle 
density is neither p/mc* nor ¢,/mc* but a third quan- 
om pie /mc*, independent of both and not even 

jakken Ty at all. But for an ideal gas of 
feet excessively high temperature, p is approximately 
the mean valus of p and p,. Hence, though Eddington’s 
value pẹ for the proper particle density was wrong, 
his oriticiam against Schwarrschild’s value p was 
right. The discussion will be given elsewhere ; 
here the fo. elementary argument may suffice. 
Though the result is valid in general relativity also, 
it has been formulated here for special relativity 
theory only. For simplicity, factors 4/ — g have 
been dropped. 
The argument depends upon the fact that the mole- 
cules have motions different from the macroscopical 
motion. Let v be the proper particle density of mole- 
cules moving with a definite Minkowskian velocity 
ob ote, = 1), so that v is a function of e and 


that vdV is the number of molecules contained in a 
3-dimensional element dV orth to thoir world- 
lines, that ia, to o. cnlemante tie a dV are supposed 
to contain still a large number of molecules. Then 
the number of molecules contaimed in an arbitrary 
3-dimensional element of magnitude dV and normal 
to the unit-vector nè is veld V,, where dV, = nydV.- 
Hence the total momentum and (negative) energy 
of these molecules is — mo*ve,e4dV,y. After summation 
with respect to all directions e this must become 
TdV,, hence 

Ty = XL — mo vee. (2) 


In particular, pẹ = — T = Emc%v. Moreover, 
choosing orthogonal co-ordinates at rest with respect 
to the macroscopical motion (so that i! = 4? == 44 = 0, 
+4 = 1), 6, = 1/4/1 — v*/c*, where v is the ordinary 
velocity belonging to 64. Hence 


p = — Tu = Emote)? = Umotv/(1 — vti’) ~ 
Pe + P1 + Pw» (3) 
where pı = Lmv'v, py = Lmeot/o* v, and powers of 
v*/o" higher than the second have been neglected. 
The number of molecules pdy mo't, however, con- 
tained in an element dV orthogonal to the macro- 
soopical world-lines, that is, to 14 is Lv = 
Zve,aV ; hence 
mety 
P= Emo'vwe,= a ear Petdeittes (4) 
The equation of state for an ideal gas (which is 
valid in relativity theory also‘) leads to the relation 
p p kI'ẹjmo! = “+, where ET is the tempera- 
ture measured in energy units, so that t = kT jmc! 
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is a very small number (of the order of about 10-147’) ; 
pı is of the order of + and p, of the order of +*. As, 
moreover, p = $ (P — Pe), we have: 
p= +Ip tier =pl +97) +t’ (5) 
Pemp— ap tion p(l — T) Http. (6) 
In the second member of (5), the first term corre- 
to the sum of the proper energies of the 
molecules (which is smaller than the proper energy 
of the element of matter they constitute), the second 
term to the classical kinetic energy of the relative 
trapalatory motion, and the third term to the rela- 
tivistic correction. If the latter is (which 
means neglect of v‘/ct in (3), (4) ), we obtain from 
(5), (8): . 
p ~ le + po). (7) 
Finally, it may be remarked that in the case 
where p is a function of 8 alone, so that the hydro- 
dynamical mtegral P = fdp/é exists, mo%1 + P) is 
sheaverge valno par molecule af the so-called Proper 
enthalpy or heat-content H + pV, so that 


Ty = — p(l + Phi + poy. (8) 
D. van DANTEG. 
Technische Hoogeschool, 
Delft. 
March 22. 
a - “On ‘Thermodynamics 
ve orm Mattar’. "To be pubia tn Passies. i 
* Bddingion, A. B The Mathematieel Theory of Relativity”, p. 138 
° J. L., Trens. Roy. See. 127-171 and 156 
dr ae Lond. Matk. Sec., Om, BA ci and 386 (1937). 
1 Juttner, F., Asn. P 4 8so-882 34 145-161 
TL Pe oad Sa (1928). mona BO D Mey 


‘On Paull, W., Ens. Math. Wiss., 8, 002 (1020), where the older 
literagure is mentioned. 


Motion of the Spiral Nebulz 
Tr sbift of the spectrum lines of the spiral nebule 
towards the red is commonly accepted as evidence 
of a high velocity in the Hne of aight away from the 
solar 


I venture to that the shift may not be a 
Doppler effect at ; but the well-known genuine 
slowing down of atomio vibrations predicted by the 


Lorents-Larmor electromagnetic theory, which has 
recently been conclusively demonstrated in lab- 
oratory experiments in the cese of hydrogen canal 
rays by Ives and Stilwell’. 

On this interpretation, all the extragalactic 
nebula must be regarded as rotating about the 
galaxy as centre, so that we have a velocity of 
revolution instead of a radially outward one; but 
its itude is even more i than the 

i radial velocity. If Ad is the increase in 
the wave-length, à, the required radial velocity u is 

i by AAM = «jo, where o is the velocity of 
ight ; but the ired transverse velocity v is given 
by AAN = (1—vi/ot}4 — 1; or by Ad/A = 08/808 
if vt/ot is negligible. In this case the relation between 
v and u for the same ‘shift is v? = 2ou. 

Thus, the typical nebulæ velocities at 
distances of 10’ and 10* light-years as 1,700 and 
17,000 km. jseo. respectively, the required transverse 
velocities work out as 82,000 and 100,000 km./sec. 
respectively. So nebulæ at these two distances would 
take 580 and 1,850 million years respectively to per- 
form one revolution ; this gives proper motions tpo 
small to have been de so far. 

e 
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Since the radial velocity « has been found to Yt 
proportional to the distance r, we shall have v*/rs 
constant. Thus all the nebule approximate? 
the same radial acceleration. the nebulm occur 
a spherical volume, with rough symmetry, this mea: 
that the total mass inside a sphere of radius r 
proportional to r*. But the radial acceleration requir 
@ much amount of mass than a actua 
to be present. I find that the number of nebulæ, eac 
of mass 3,500 million suns, which would be require 
inside spheres of 10’ and 10° light-years, works or 
at 2 x 10° and 2 x 10™ respectively. This latt 
seems about 10,000 times too great. The acceleratio 
might be accounted for by the supposition of coam 
dust between the nebulw, of densities 2-7 x 10- 
and 2-7 x 10-* gm./o.c. ab 107 and 10* light-year 
respectively, which in the rotation + 
the system of nebulm. This w ‘give & mass í 
about 12 grams of material per sq. om. of oros 
section, lying between distances of 10° and 10° ligh’ 
years, which, although it is only about 1 per oe 
of the earth’s atmosphere, will be difficult to reconcil 
with no more absorption than actually exists, unler 
the material exists as separate atoms or molecule 
instead of as dust particles. 

This rotation of the whole system of spim 


I put forward this n on the motion of tk 
spiral nebule to see if it can be found tenable in the fac 
of oriticiam. I know it has ite difficulties, especially a 
so far as I know, no evidence of symmetrical distribu 
tion with respect to any axis has been discovere 
among the spiral nebulæ ; but it avoids somp of th: 
difficulties associated with the idea of radial velocitier 


ALBHRT EAGLA. 
The University, 
Manchester, 138. 
April 1. 


1J. Opt. Soo, Amer., 8, 215-226 (1938). 


Influence of Micelle Formation on Flotation 

Ir has been noted! that cetyl-trimethyl-ammoniu 
bromide is & collector for (that is, Induces floatabilit 
of) several different types of mineral, The minimnur 
effective concentration of the compound (threshol 
concentration) required to induce flotation differ 
from mineral to mineral, but when the concentratio 
has been increased to a value lying between 100 mgn 
and 500 mgm. a litre, flotation ceases to be possibl 
for all minerals. This is about the concentratia 
(280 mgm. a litre) at which micelle formation of th 
ammonium salt becomes considerable’. 

We have recently found that flotation ceases to t 
posaible in solutions of certain other paraffin chai 
compounds, for example, sodium cetyl sulphate an 
potassium laurate, at the concentration at whic 
micelle formation occurs. Moreover, neutral salt 
such as sodium and calcium chlorides, which dimmiz 
the concentrations for micelle formatio: 
also diminish the concentrations necessary to prever 
flotation. It is concluded that there is a dire 
correlation between micelle formation and preventic 
of flotation. 

Flotation is dependent upon orientated adsorptio 
of the collector at the mineral surface, which enabl 
contact with the air bubble to occur, but contact 
hindered! when the air bubble is ‘armoured’ t 
adsorbed paraffin chain molecules and micelles. Th 
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proved by the fact that, in solutions just below 


=e strength required for micelle formation, contact 
tween mineral and & newly formed bubble may be 


ææible when contact with an aged bubble is 
apossible. s 
E. E. WARK. 
Chemistry Department, I. W. Wark. 
University, 
Melbourne. 
Feb. 20. - 


Wark, I. W., J. Phys. Chem , 40, 661 (1036). 
XN L., Treas, Farad. Soo., 31 759 (1038). 


Structure of Alginic Acid 


ALGIO acid, the industrial importance of which 
ı increasing, constitutes a large proportion of the 
«cy weight of certain seaweeds. It is noteworthy 
mong polysaccharides in that it appears to be 
«uilt up entirely of d-mannuronic acid residues, 
Mithough ita resistance to hydrolysis is so great that 
o quantitative transformation to d-mannuronio 
cid has been achieved!. The resulta we have recently 
Mbtained from a study of the action of methyl 
Micoholic hydrogen chloride on the polysaccharide 
“ow that high yields of d-mannuronic acid are 
btainable from alginio acid. 

Furthermore, we succeeded in isolating, by the use 
f the same reagent, a partially degraded form of 
Igmic acid of comparatively low molecular weight. 
‘xcept for the lower viscosity of ita solutions, this 
oaterial differed little from the original alginic acid, 
mt it was more amenable to chemical transforma- 
sion. From it, by use of thallium ethoxide and 
<sethyl iodide, we obtained the corresponding fully 
aethylated derivative. This methyl derivative was 
xceptionally stable towards hydrolytic agenta, but 
«vo methods were developed which gave insight into 
+a chemical structure. When boiled with strong nitrio 
«oid it underwent hydrolysis, followed by degradative 
‘xidstion, with formation of meso-dimethory succinic 
aid (v). This indicated that in each of the man- 
«uronic acid residues the methyl groups were 
tached at O, and C}. 

Conclusive proof of this was provided as follows. 
Tethylated alginic acid on drastic treatment under 
sressure with methyl alooholic hydrogen chloride 
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gave the methyl ester of 2 : 8-dimethylmannuronide 
(u). The latter, after hydrolysis followed by oxidation 
(bromine water), yielded 2:8-dimethyl manno- 
saccharic acid (mm), and this in turn was oxidised by 
periodic acid (reagent for oxidative es Heyer of 
a B glycols’). The products were glyoxylic acid (rv), 
and the half aldehyde of meso-dimethory succinic 
acid from which the crystalline methyl meso- 
dimethoxy succinate (v) was then obtained - 
titatively. It follows that in the methylated pene 
acid the methyl groups were situated at C, and C, 
respectively, and it appears that alginic acid is com- 
posed of d-mannuronic anhydride residues linked 
glyoosidically. In addition, it is clear that in alginic 
acid there occurs a chain of d-mannuronic acid 
residues in each of which the hydroxyl groups at 
C, and O, are free. The glycosidic linkage must 
therefore be either 1: 4 (pyranose ring structure) or 
1:5 (faranose ring structure). 

In view of the extreme stability of alginic acid and 
its large negative rotation, it is highly probable that 
the ring structure is and that the linkage 
between the residues is 1:4. We conclude therefore 
that at least the major portion of the alginic acid 
molecule is composed of 8-d-mannuronic acid residues 
linked as shown in (1). At present, owing to the 
experimental difficulties connected with the hydrolysis 
of such intractable material, it is not possible to say 
whether the whole of the alginic acid molecule is so 
constituted, and farther work on this subject is in 


progress. 

The structural resemblance between (1) and the 
formula for cellulose (chains of f-d-glucopyranose 
unite with 1:4 linkage) is apparent, and a further 
point of interest is that in pectic acid’, as shown 
recently in this laboratory and by Dr. F. Smith of 
the University of Birmmgham, a similar structure 
is encountered, the residues in this case being a-d- 
galacturonic acid (pyranose form) linked glycosidioally 
through positions 1 and 4. 


A p E. L. Hæst. 
University, J. K. N. JONES. 
Bristol. Winireep O. JONES. 
April 5. 
1 Nelson and Oretcher, J. Amer Chem. S00 5, 1014 1929), of 
3409 (1932). Bırd and Biochem. J., 85, 403 (1931) Bohooffel 
and J. haol. Chem., 100, 397 (1933). 


" Hodson and Maclay, J. Amer Chom. Soc., 60, 20507(1038) 
* Chemelstry and Industry 58, 862 (1930). 


Further Experiments on Homing in 
Storks 

As previously stated!, white storks 
have a prominent instinct of direc- 
tion. In order to obtain further 
information on this problem we 
carried out the following experi- 
ments in 1938: (1) to ascertain 


(a) the maximal distance from which birds may 


be carried and still remain capable of homing ; 
(2) to ascertain whether the birds show 
differences in their homing abilities, when 
they are taken in different directions; (3) to 
examine the possible influence of terrestrial 
magnetism on homing. 

We succeeded in catching in Butyny near 
Lwów twelve adult birds. Thanks to the 
help of Polish Airways “LOT”, as well aseto 
the co-operation of naturalists in Finland, 
Estonia, Germany and Portugal, the storks 
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have been taken: to Lisbon (2,700 km. to 
the west; maximal distance in arr-line); to 
Berlin (680 km, to the west ; problem of magnetiam 
and of the west direction) ; and to Harviala in 
Finland (1,182 km. to the north; problem of 
magnetism and of the north direction). 

Hach of these three groups was composed of four 
birde, specially marked with bright colours and rings, 
80 as to be easily recognized on return to their nesta 
in Butyny. Besides that, after long preliminary 
experimenta we succeeded in fastening magnete to 
the heads of three birds of each group destined for 
Germany and Finland. The magnetic fields of the 
magnets were calculated according to the formula of 
Gauss. They were several times stronger than the 
magnetic fleld of the earth, which would mean, 
according to Stresemann’s hypothesis, that they 
eae to eliminate its influence. 

te did not give quite satisfactory 

lee Thebes was partly due to difficulties in obtain- 

Fete hice amen ch A Coton a 

also to very unfavourable meteorological conditions 

in the second half of June 1938 when the experiments 
took place. 

With regard to the first problem, though the birds 
behaved in identically the same way as others did 
in our first i ta in 1987, not one of the four 
birds of the Portugal landed home. Of course 
the maximal distance from home had been exceeded 
(2,700 km. by air-line in comparison to 2,260 km. of 
the proceeding year Lydda (Palestine) to Butyny). 
On the other hand, it is poæible that the obstacles 
caused by the desert-tableland of Spain, the Pyrenees 
and the Alps were very difficult to overcome, and 
the air currents, of which storks take generally great 
advantage, were unfavourable. 

In the second experiment, three birds, out of four 
released near Berlin, came home. Their flight home- 
wards was much slower this time. It varied between 
43 and 107 km. daily, in com m to 165 and 
188 km. in the year 1937. It is yet impowsible to 
give a definite decision concerning any influence 
that the earth’s magnetism may exercise on the 
capacity of homing in birds, because of two oon- 
trol birds without magnets one came home. Yet 
comparing previous experimenta (when birds had 
mostly been transported to the south, that is, along 
their usual migration direction) the return of birds 
of the Berlin group proves that they are capable of 
homing not only from great distances but from 
ditections and countries hitherto unknown to them. 

The results observed of the transport of birds to 
Finland are still more striking. In this group three 
birds had magnets fastened to their foreheads and 
one bird a control bar, of the same weight. Owing 
to the fact that storks appear rarely in Finland, and 
owing also to the help of the members of the Zoo- 
logical Museum in Helsingfors, we wera well informed 
about the flight of the birds in Finland and partly 
in the neighbouring countries as well. Not one of 
the birds came home; two of them perished for 
unknown reasons. The most interesting fact is that 
the Dion ee ee eee n 
many parts of the country, mostly on the beach of 
the 100 km. wide Finland Bay, w. lies in between 
the straight and shortest air-line to Poland. From 
there they went back to Harviala at different 
intervals. Most probably the birds found the bay 
too wide to fly over. (The Straits of Gibraltar, 
the Bosphorus, Sea of Marmora, their usual routea, 
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are much narrower.) Their return to Harvial 
proves a curious attachment to a new locality. 
Further experiments will be conducted in 1939. 


> Karaer WODZIOKI. 
Department of Anatomy, Wu. PUCHALSKI. 
College of Agriculture, H. Lionz. 
Warsaw. 
March 31. 


1 Nature, 141, 35 (1938). 


Hypospadias and Non-descent of the Testes causec 
in Rats by Progesterone 
Haint, Wiesner’, Greene and Ivy?’ have reported 
the occurrence of hypospadias in young female rate 
following the injection of castrogena or androgen 
(wetrone, androstanediol, testosterone) into thr 
pregnant mothers or into the young soon aftar birth 
Lacassagne’ has observed @ similar lesion in a male 
rabbit treated from birth with wstrone. I also have 
observed hypospadias in female rats and mice treated 
from birth with cegtrone or testosterone. The males 
have not shown any malformation of the penis; but 
their testes have failed to descend into the scrotum 
at the normal time. In a recent experiment, fifteen 
new-born Wistar rata were given subcutaneous 
injections of 0-5 mgm. progesterone in sesame oil on 
each of the three post-natal days, and 1 mgm. wat 
i three times a week until the twenty-third day, 
after which no further treatment was applied except 
Ce e ee erect progesterone 
to each of the males. At this time the 
might onain all showed Renospadica and the waver 
males all had undescended testes. On the sixty. 
fifth day two only of the males have testes in the 
scrotum. Normally the testes would have descended 
not later than the fortieth day. 
The comparable results obtained by all these 
three types of gonadal hormones seem to be worth 


The 
the Ofba Company. 


used was most kindly given by 


Hanoup Burrows. 
Research Institute, 


Royal Cancer Hospital (Free), 
London, 8.W.8. 
April 26. 


1 Hain, A. ML, Bdin. Med. J., 4@, 101 (1035). 

t Wiener, B. P., Se aer GVN 8 (1935). - 
. and Ivy, A. 0. 
4a 


New Data on Spontaneous Mutations 


Amonce the factors that are of decisive importance 
in the development of the mdividual, but do not 
influence directly its germ-cells, the nutritive regime 
must be mentioned in the first place. The purpose 
we had in view was to study the rapidi of mutation 

melanogaster er conditions 
of an avitaminous B, regime. 

We made use of the line ‘white’ for investigation. 
By way of many times repeated transfers of the 
flies (Guyénot method, 1911) a complete elimina- 
tion of microflora was achieved and an aseptic line 
obtained. 

Three groups of individuals could be employed 
for genetical purposes: (1) the control individuale 
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7hich developed on & yeast medium (10 days duration 
f development); (2) individuals that had the 
itamin B, given them on the twentieth day of their 
rval life (the flies began to emerge on the thirtieth 

may after the eggs had been laid); (3) individuals 
rhich had fed on yeast medium for a period at the 
sngest of twenty-four hours after hatehmg and con- 

~nued their development on an avitaminous B, 
aedium (10 days duration of development). 

The adulta of group (2) did not differ from the 

ontrols in regard to duration of life and fertility 
<nales only were studied). But these individuals in 
he period of their larval life preceding the addition 
f yeast medium have quite certainly been subjected 
o a strong and unfavourable effect of an avitaminous 
3, regime (when no yeast medium is added more 
han 99 per cent of individuals die on the eighteenth 
o the twenty-second day of their larval life). In 
dulta of group (3) the duration of life and fertility 

«re greatly diminished: the vitamin B, not only 

«afiuences metamorphosis (a minimal amount suffices 
or securing the setting in of the pupal stage and 
he emerging of the fly), but the organiam as a whole 
s hkewise strongly influenced by it. 

The rate of lethal mutations found in the X-chromo- 
omes (method OLB) of the control ¢ & (0-21 + 0-08) 
«nd the 6 6 of group (2) (0°15 + 0-07) is about the 

ame in both cases (difference = 0:08 + 0-11). At 
he same time, if the number of originated mutations 
orresponded to the time elapsed, the percentage of 
noutation brought into evidence in the imental 
«aterial (duration of development thirty days) 
\hould have been three times as large as in the control 
‘10 days duration of development). 

The percentage of lethal mutations found in the 
MI chromosomes (method Oy sp/L*) in expemmental 
3 & of group (2) (1:07 + 0-16) is about on a par with 
whe rate of mutations in the II chromosomes in the 
control (0:66 + 0:18) ar even somewhat lower than 
mho latter (difference = 0-41 + 0-21). Statistically 
athe difference between the number of mutations found 
an II chromosomes of group (2) and the number of 
mutations to be expected if the rapidity of the 
smutation process did not depend on the rapidity 
of individual development is quite real (differance = 
48:07 + 8:30). The experiment just described con- 
tains, moreover, the data indicating that the sugges- 
tion of a germinal selection acting in our experiment 
has no validity: the relation of the percentage of 
mutations found in g d of up (2) to that in the 
control is about the same for the X as for the IT 
chromosome. 

The question arises whether it is a simple 
coincidence that the percentage of mutations relative 
to the number of chromosomes studied proves to be 
about equal in dd of (2) and in oontrol dd. 
Does not this fact indicate t in ontogenesis forces 
are acting that occasion accumulation of a certain 
number of mutations in the individual’s germ-cells 
up to the close of metamorphosis ? For the solution of 
this problem individuals of group (3) were employed 
(their development as in control group lasta 10 days). 

The percentage of lethal mutations found in the 
II chromosomes in group (3) and in the control group 
is the same in both cases (difference = 0-01 + 0-48). 
Thus we may consider it as proved that the decrease 
in rapidity in the mutation process, brought into 
evidence in the ing experiments in which ¢ ¢ 
of group (2) were.studied, is due to the fact that in 
this p the development is of longer duration. 
The decistve role may quite possibly belong here to 
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a slowing down of the process of spermatogenesis, 
or more exactly, in connexion with the latter, a 
slowing down of the rate of reproduction (‘multi- 
plication’) of the genes. 

J. M. OLEnov. 
State Roentgenological Institute, 


April 5. 


Centripetal Xylem in the Pedicel of a 
Monocotyledon 


THE centripetal xylem in the stem among the 
vascular plants is confined to the Pteridophyta and 
lower gymnosperms, the Pteridospermæ and the 
Cordaitales. The vegetative stem of Cycadales and 
Coniferales lacks centripetal xylem; but it occurs 
in a poorly developed condition in certain conserva- 
tive regions like the reproductive axes and the leaf 
traces. In the Gnetales and 
the angiosperms the axial 
organs show exclusively the 
endarch condition, and the 
centripetal xylem is alto- 
gether absent from the prim- 
ary vascular bundles. 

In my study of the floral 
anatomy of Gagea fasciou- 
larts Salisb., however, I have 
seen distinct traces of centri- 
petal xylem in the vascular 
bundles of the pedicel. The 
pedicel in this species at 
ita distal end shows six 
bundles. Three of these 
are large and three alter- 
nating are small. The 
amaller bundles frequently 
show in addition to the 
normal centrifugal xylem one or two vessels 
to the inside of the first-formed narrow probo- 
xylem elements. The structure is shown by the 
accompanying figure. Details will be published 
elsewhere. 

The structure of the vascular bundles in the flowers 
of Gagea fascioularis is also interesting in showing a 
distinct intrafascicular cambium. 

A. C. JosuHt. 





Benares Hindu University. 
April 1. 


Ethmoplax, a New Name for Stratiphyllam Smyth 

AT a meeting of the Royal Insh Academy held 
on May 8, 1933, I the name Siraphylium 
(as Stratophyllum) for a Carboniferous tabulate coral 
from Tournai, Belgium. The name was not published 
until September 8 of that year’. Dr. Stanley Smith 
has directed my attention to the fact that in the 
meantime Dr. Walther Scheffen had published the 
same generic name for some Silurian rugose corals 
from Norway’. 

I therefore wish to rename the Tournaisian form 
Ethmoplax (}0ps¢, a strainer; mdk, anything flat 
and broad, a plain). 

Lous B. Swyrs. 


Trinity College, 
Dublin. April 27. 
1 Proe. Ray. Irish Acad., 41, Sect. B, 18, 171 (1933) . 
bd Norske Vidensk.- Abed. Oslo (1082), I, Afat.-Naturmd. Klasse, 8, 


bs 0. 5, 35 (May 1988), 
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Kinetochore or Centromere ? 

Ix his recent communication!, Dr. Mather seems to 
have no argument against the applicability of 
‘kmetochore’. He sponsors ‘centromere’ largely 
because it is used by a number of investigators. 
But I, for one, am not convinced that it ia the “best 
term in use to-day”. To Dr. Mather ‘centromere’ 
may imply a visible particle, but to many ib will 
connote part that is centrally placed in a topo- 
graphical sense. No such meaning is of course 
intended. My advice concerning the confusion -that 
may arise from the addition of still another to the 
series of words involving ‘centre’ rests on my ex- 

i as a teacher. Perhaps the validity of such 
advice will be more apparent if I poiné out that in 
1986 Darlington? himself used ‘centrosome’ when he 
evidently meant ‘centriole’. The argument that no 
such confusion has attended the use of a series of 
terms involving ‘chroma’ is not well chosen, for in 
one place in the same paper (p. 266) Darlington writes 
‘ahromosome’ when he means ‘chromomere’. 

So far as priority is concerned there seems little 
room for argument. Sharp proposed the term ‘kinsto- 
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chore’ in 19384. Nebel? adopted it in 1985 and 
myself* first used it in June 1936. Darlington’, = 
1985, was still using ‘spindle attachment chrome 
mere” and, if I am not mistaken, it was not unt 
December 1936, six months after my publicatior 
that he employed ‘centromere’, probably unaware 
its previous use in a different sense by Waldeye 
He made no reference at all to ‘kinetochore’ which 
as I have said, does not carry the disadvantages « 
the term sponsored by himself. 

I suggest that we.submit the matter to the prop 
committee at the coming of Genetica s 
Edinburgh. I, for one, should be quite willing t 
acospt its decision. 

Franz SoHRADEE. 


Department of Zoology, 
Columbia University, 
New York. 
April 4. 
1 Mather, K., MATURI, 143, 290 (1030). 
* Darlington, O. D., Proc, Rey. Soc., B, 181, 264 (1086). 


Points from Foregoing Letters 


J. ROTBLAT compares the increase in the neutron 
effect obtained by means of uranium with that pro- 
duced by aluminium and copper, and concludes that v. 
Halban, Joliot and Kowaraki are correct in ascribing 
the uranium effect to the increase in the number 
of neutrons resulting from the fission of uranium 
nuclei, rather than to the simple reaction (n,2n). 


O. R. Frisch compares the radioactive decay curve 
of the uranium fission products with a calculated 
curve, the calculation being based on simple statistical 
assumptions about the distribution of decay periods. 
The good agreement indicates that the i idual 
features of the ee ae ee 
on account of the large number of decay periods. 


J. Ashmeed has measured the specific heats of 
sulphate and copper potassium sulphate below 

1° K. The curve for copper potassium sulphate has 
only a maximum due to magnetic interaction, but 
copper sulphate has also a maximum at hi tem- 
. This indicates that there may & oon- 
tribution to the specific heat from Stark splitting 
even. when the orbital momentum would normally be 
nT ey eer eC ae eee neers 


The minimum potential of deuterium is 
found by F. EE Tene © be eases die ase 
istio of the cathode material, and is about 3 per cent 
greater than that of hydrogen. At higher pressures 
the sparking potentials are identical. 

GQ. Stenvinkel states that the emission spectrum of 
AIH from an electric furnace shows that AIH is 
formed in an activated electronic state. This forma- 
tion is a function of the time. There are several 
anomalies in the intensity relations of this band 
spectrum. 

D. van Dantzig considers that the particle density 
of a chemically hamogencous, relatrvistically perfect 
fluid cannot be calculated from the stress tensor, as 
it depends upon the temperature also. For an ideal 
gas the relations between these quantities can Be 


determined explicitly. 
approximation. 

A. Eagle suggests that the whole system of extre 
galactic nebulm may not be retreating from th: 


This is done to a secom 


but revo about it; the displacemen 
of the lines being due to a change of perio 
of vibration due to the velocity. 


E. L. Hirst, J. K. N. Jones and Miss W. O. Jone 
show that the polysaccharide alginic acid, which is a+ 
important constituent of certain seaweeds, can be 
transformed into a less viscous form of low molecula 
weight. A major feature of the structure of alginio acit 
is a chain of d-mannuronjc acid residues linked to 
gether by glycosidic links ing the 1:4 posi 
tions. This structure is com with that o 
see and that of pectio aad. 


nied ous Ep ie W on homing in white storks 
Wodzicki, Wt. Puchalski anc 
La Tasha, stead 


to examine the influence of the 
magnetic fleld of the earth and the reactions of bird: 
taken in different directions. 

The three main types of gonadal hormone will 

Ses id mts EEEE a BARE tuning el S 
A new example is recorded by H. Burrows, who find: 
that, given to rate on the day of birth and afterwards 
progesterone, like castrone or testosterone, will ceum 
hypospedias in females and delayed descent of the 
testes in males. 


J. M. OLmnov states that the percentage of letha 
mutations found in the X and also in the II chromo 
somes in melanogaster individuals that hac 
vitamin B, withheld until the twentieth day of thei 
larval life is about the same as in the control group 
If the number of mduced mutations corresponded 
to the time elapsed, the percentage of mutations 
brought into evidence in the tal groug 
(duration of development thirty days) should have 
been three times as large as in the control (duratior 
of development ten days). The decrease in rapidity 
in the mutation process may be due to a slowing 
down of the proceas of spermatogenesis. 
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Research Items 


exigin and Physical Qualities of the Minoan Shield 
Tax peculiar shields represented on seal stones, 
©, of the Middle and Late phases of the Minoan 
ronze age culture have been repeatedly discussed, 
«pecially since they were claimed by Wolfgang 
eichel as the type described in the Homeric poems. 

mho construction of this kind of shield and ita con- 
xxion with certain other shields is discussed on 
rictly archwological evidence by Prof. J. L. Myres 
ı Man of March 1989, while Prof. A. E. H. Love 
msiders its shape and physical qualities. The 
mous Lion Hunt inlaid bronze dagger from Mycensw 


lows two of shield: (a) a rectangular shield, 
and (b) the pas of eight’ shield. The former is 


miso seen in side view as an upright semi-cylinder— 
1e ‘tower shield’. Both were worn by a 
rap from the left shoulder, ether in front or behind, 
ving both hands free. The shields are recognizably 
af ox-hide, and were flexible. They were stiffened 
«cound the margin by a metal rim or remforcement 
«í leather, affixed with stitches or rrvete. Nothing 
aite like these Minoan shields is known from neigh- 
ouring cultures. They were evolved, not from the 
gyptian parrying shield, but from some such pro- 
active wrapping as that shown on a fragmentary 
ase of silver from Mycens, where the fighting men 
‘ear a loose body protection slung over the shoulder 
nd hanging to the knees. The elaboration of this 
rotection was in two directions: (a) if the ox-hide 
vere stiff enough, it could be bent permanently into 
. half-cylinder, resulting in the ‘tower shield’, or 
™) if a lighter and more flexible hide were used, 
™ buckled with its own weight, but the buckling was 
utilized to produce the ‘figure of eight’ shield, with 
ta peculiar combination of rigidity along the two lines 
«f folding and elasticity elsewhere, increasing towards 
he margm. When manipulated in action by the two 
sands exerting preasure at the pomt of rigidity and 
uspension, it assumed the ‘figure of eight’ sae 
esentially two obtuse cones intersecting alo 
wo halves of the original fold, which Prof. 
uggæts are the stiffest of the generators of kadhi 
sones. 


individual Interests and Vocational Adjustment 


J. QG. W. Davies has recently published an account 
»€ the place of intereste in vocational adjustment 
Oooup. Psyoh., 18, No. 1). Vocational adjustment 
8 satisfactory when 4 n’s occupation provides 
« sufficient outlet for his abilities, interesta and dis- 
position characteristics. The degree of vocational 
adjustment is infinitely varied, and most people 
Jooupy a position near the mean, but the standards 
of the mean might be raised by scientific vocational 
gudance. Most people desire an interest in their 
job, therefore it is important to discover if there is 
any kind of general stability in the interesta of 
shildren from pre-adolescent years to maturity. 
There is some evidence suggesting that several 
mportant interests can be expected to remain 
sermanent. Tho author divides interests into three 
nain categories, intellectual, practical and social, 
and using the genetic method he shows what kind of 
yursuits would be followed in childhood by people 


whose dominating interests are in one or other 
category. Then, presupposing that anyone who is 
in one of these groups will in adult life continue to 
heve the same interesta, he shows the types of 
occupations most likely to satisfy him. It is, of course, 
necessary to discriminate betwoen interest and 
ability, and also to understand the motives that lo 
behind certain ambitions. Some light is thrown on 
the major mental mechaniams and emotional disturb- 
ances which must be considered in order to givo 
appropriate weight to the enthusiasm of adolescent 
decisions regarding vocation. The article shows how 
advice, founded on scientiflo insight, can be used to 
prevent unnecessary vocational maladjustmont, and 
can give some guiding principles to be observed in 
making a wise choice. 


Fibrillary Contractions Produced by Physostigmine 

J. Szeloczey and J. Horváth (Magyar Orvom 
Archiv, 39, 671; 1938) have found that intravenous 
injection in rabbits and intraperitoneal injection in rats 
of 0-87 . physostigmine per kgm. of body weight 
peodtond AD brillary contractions lasting thirty minutes. 
Neither atropine nor calcium stopped the contractions, 
but only weakened them for a short time. Previous 
administration in rate of a nearly lethal dose of 
atropine might prevent occurrence of tho con- 
tractions. No relationship was observed i the 
rabbits between the strength of the contractions and 
the calcium content of the blood. Potassium ehloride 
did not increase either the duration or the strength 
of the contractions in rabbita. These findings show 
that the fibrillary contractions produced by physo- 
stigmine are not the result of any conservation of 
acetylcholine, but are manifestations of the specific 
effect of the drug. 


Scyphozoa of the Red Sea 


Tue Scyphoroe of the Red Sea have recently been 
critically described by GQ. Stuasny (Verh. Konin. 
Nederland. Akad. Wetens. Amsterdam, 1988). The 
author has already published an account of the 
specimens of this group collected by the John Murray 
Expedition. Since then the examination of further 
material from the Red See and from the museums 
of Leyden, Paris and London has made possible a 
more comprehensive study of the forms from that 
area which, up to now, have not been well known. 
No representatives of the Cubomeduss or Stauro- 
meduse are recorded. Four ies of the Semsmo- 
stomem are described, and in addition two specimens 
of a form that is obviously congeneric with Oyanea 
but does not allow of specific identification. Similarly, 
in addition to the eight members of the Rhizostomæ 
there is also an unidentified species of Mastigias. 
The author adds a note on the prevailing winds 
and currents of this interesting sea. 


A New Parasitic Slime-Fungus 


G. A. LEDINGHAN has recently issued an account 
of a new member of the Plasmodiophorales which 
has been found parasitizing the roots of wheat in 
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Ontario (Canadian J. Res., 17; 1989). In addition 
to spore clusters, large, septate xoosporangia are 
present with conspicuous tubes for sxoospore dis- 
charge. In the development of resting spores, naked 
multinucleate myxamosbe develop first, then seg- 
ment to form spore clusters. All zoospores have two 
flagella of unequal length. The somsatio nuclear 
divisions are characterized by the simultaneous 
division of both nucleolus and chromatin within a 
persistent nuclear membrane ; prior to the segmenta- 
tion of the myxamesbs to form spore clusters and in 
all divisions during growth of the zoosporangia, the 
nucleoli and nuclear membranes disappear, and the 
divisions are of the ordinary mitotic type. Since the 
xoosporangial characters of this fungus differ from 
those of other genera in the order, it is 

that it be placed in a new genus, and the binomial 
Polymyza graminis is proposed. 


Colchicine in the Production of Polyploid Plants 
Tu discovery by Blakeslee and Avery of the value 
of colchicine as an agent for the production of poly- 
ploids im plants has stimulated investigations by a 
large number of workers in various pee of the world. 
The pro non eee for the plant breeder have 
made it desirable for a review of all available informa- 
tion. J. L. Fyfe, of the School of Agriculture, 
Cambridge, has issued a report on the subject 
(Imperial Bureau of Plant Breeding and Genetics 
576.356.5 : 581.04). A description of the different 
types of polyploids is given and the ways in which 
they arise. The value of a not too laborious method 
for their production is stressed, The chemical formula 
of colchicine differs from other alkaloids in having 
no heterocyclic ring, ita nitrogen atom being in a 
side cham. It has been ized for some time as & 
specific for gout, but ite action on mitosis has been 
appreciated only recently. A number of soccounta 
of the influence on mitosis have been offered, but that 
of Levan is detailed as being the clearest. Colchicine 
inactivates the spindle mechaniam, prevents anaphase 
tion of the daughter chromosomes, and this 
leads to doubling. This doubling may be repeated 
several times. Influence on meiosis is also discussed 
and the way in which it differs from that on mitosis. 
Methods of application vary from that of soaking 
the seed to painting of shoots or spraying of flowers. 
Dilutions used vary from 1:6 per cent to 0°02 per 
cent, according to the technique employed. i- 
menters often give scanty details, and meth of 
identifying polyploidy do not always render results 
convincing. The only concrete achievement reported 
is that of the production of a tetraploid Zinnia. 
The review ends with an account of acenaphthene 
as a substitute for colchicine. 


Flower Colour in the Sweet Pea 


G. H. Beale, G. M. Robinson, Sir Robert Robinson 
and R. Scott-Monorieff (J. Genstios, 37, 375; 1939) 
give the results of a combined genetical and chemical 
analysis of Lathyrus odoratus. Purple flowers are 
E Sm or E sm in constitution while red flowers are 
e Sm and salmon flowers are 6 sm. Ohemically, ¢ and 
sm control the state of oxidation of the anthocyanin 
molecule; purple flowers contain derivatives of 
delphinidin, red flowers contain cyanidin and salmon 
flowers contain idin. The gene d for dullness 
exerts its blueing effect on flower colour by ræsing 
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the pH of the cell sap and does not, as formerly su 
posed, affect the methylation of the anthocyani= 
‘There are at least seven genes concerned in t 
quantity produced of anthoxanthing and anth= 
cyanins; but it is interesting to note that the type 
anthoxanthin does not change no matter whetbe 
the anthocyanin is delphinidin, cyanidin or 
gonidin im type. The leuco-anthocyanins of tl 
seed react in accordance with the anthocyanie 
of the flower to changes in the genetical oonstit 
tion. 


Mycorrhizal Fungi 

E. J. BUTLER has investigated the distributie 
and morphological characters of the vesiculas 
arbuscular mycorrhizal i (Trans. Brit. Mycol. So. 
22, Pts. 3 and 4, 274, Feb. 1939). The chief cha 
acteristic of this group of organisms is the producti- 
of bladder-like vesicles, the arbuscular-sporangiol 
apparatus, within the roots of their host plani 
These vesicles are apparently concerned with till 
accumulation of fatty material and ita transfer 
the plant. Accessory nutrients may also be store 
therein. The fungi concerned are closely related 
the End: and the generic name Rhisophags 
is considered to be the first legitimate name appli 
to a member of the group, which is thought to oo 
sist of a number of allied ies in this 
The spose Vaar dere ted in the soil, and or 
prob ly form mycorrhizal associations with mo 
plants, 


Comet Notes 


Naw orbite of comet Koxik-Peltier have bean cou 
puted, using observations over nearly a month, am 
it is now established that ıt is a long-period come 
the eccentricity being about 0-905. Mr. Przybylak 
has undertaken the work of computing a definitiv 
orbit of this comet. J. G. Porter and A. E. Levi 
used Cowell’s method for the computation of th 

‘bations of comet Pons-Winnecke during tw 
revolutions, 1927-88 and 1933-89, and published tł 
results of their work in “Handbook of the Britis 
Astronomical Association” for 1989. From the ne 
orbit and ephemeris, Jeffera, at Harvard, rediscovere 
the comet on March 17, very close to its predicte 
position. It was diffuse, with central condensatior 
magnitude 17. The assumed date of perihelio 
passage was June 23-50424, and the observatio 
shows that a correction of — 0-76 day gives prac 
tically exact agreement with the ephemeris. Th 
comet will make its closest to the eart] 
about July 3 and it will be then 10 million mile 
away. On Marbh 14-92154 U.T., the comet Vaisal 
(1989 b) was observed at Turku by Vaisälā, its positio: 

ing R.A. 94 37-1™, Doo. 28° 07’ (equinox 1939-0’ 
and its magnitude 15. The following orbit has bee 
com: by Oterna and Viais&la, earlier observa 
tions of the object, which was at first considered . 
minor planet, being used : 


Epoch 1080 Feb, 9-000 U.T. 
352° 35’ 
un 
135 3% 
11 Of 
0 -S253 
352° +8 


1060-0 * 


recber 


The period is about ten years. 
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Relations of the Flora and Fauna of Ireland to those of 
other Countries* 


S the most western land of the great Eurasian 
mM continent, Ireland is of iar interest. It, 
e Great Britain, stands on the Continental shelf 
d is surrounded by a mere film of water as oom- 
«ed with the oceanic depths prevailmg to the west. 
xal and faunal movement has been chiefly east to 
st. The opposite has been rare, as suggested by 
th organisms in the British Isles which are re- 
mcted in area, and have a range, often discon- 
wous, which suggest relict rather than insipient 
tribution. They would appear to be mostly broken- 
remnants of past invasions rather than the first 
onies of new species destined to push eastward. 
The high winter tem ture has allowed of the 
gration northward of plants and animals which 
ewhere in Europe.are confined to lower latitudes 
tho Mediterranean region and the Spanish peninsula 
iefly. Mixed with these, in Ireland, ially in 
e west, are a amall number of planta and one 
«mal—the freahwater sponge Heteromeyenta ryder 
which belong to North America. There are many 
ther problems of distribution which give to the flora 
d fauna of Ireland a special interest. 
In spite of the instability of the earth’s crust and 
climatic conditions in and around the Britiah 
“ea during recent geological times, the occurrence 
various extraneous ta derived from the 
sath and from the west, as well as the absence from 
æ British Isles—one or both—of many widespread 
«ntinental types raise interesting questions. The 
“cta of intermittent water barriers must also be 
nsidered. 
In spite of the generally low level of the British 
Mes, submergence has been only very partial from, 
y, the beginning of the Tertiary period, and only 
eastern and south-eastern England do Tertiary 
arine deposits point to the disappearance of that 
gion as a land surface during much of the Eocene, 
ligocene and Pliocene periods. 
The sea forms & very effective barrier to plant and 
aimal transport, except for winged creatures. Even 
ı Beeds, planta cannot travel very far by sea, for 
«© author has shown that the seeds of 786 different 
citish planta sank either at once or within the 
»urse of a few days. Transport of seeds by wind 
not very successful. Only plumed seeds have at 
i a high efficiency. Reduction in size in the seeds of 
hanerogams has not gone far enough, and winged 
eds are not efficacious. The best resulta are obtained 
y seeds -which combine reduction in size with a 
‘ume of hairs such as those of Typha and Hpilobtum. 
learly, normal transport by wind may for practical 
urposes bo ruled out except for a few especially 
ficient seeds and for very narrow barriers. 
Transport of seed by animals over sea must be 
mnfined to birds. They are, indeed, efficient agents 
: dispersal, provided the barriers are not wide, for 
igestion in birds is very rapid. ting birds have 
xen shown to arrive empty of food and without 
eds adhering to their feet or feathers. 
Furthermore, success does not follow merely from 


* Substance of the Hooker Lecture delrvered by Dr. J. Lloyd 
aeger before the Linnean Society of London on May 11. 


the surmounting of the barrier. The main difficulty 
—successful coloniszation—still confronts the indi- 
vidual. 

The flora of Ireland as compared with that of 
Britain, and of Britain as ‘compared with that of 
adjoining Continental countries, do not display 
any undue proportion of those planta which, by 
having floating seeds, might have arrived by wator ; 
or those which, having flying seeds, might have come 
by air; or those which are eaten but not destroyed 
by birds, and might, therefore, have arrived through 
their agency. 

The case for terrestrial, and not trans-marine, 
immigration is greatly strengthened by oconsidera- 
tions of the fauna, and thus are we led to looking 
for land-connexions in order to acoount for the 
present peopling by planta and animals of the 
British Isles. 

Land-connemons have existed during a good deal 
of recent geological time, and the question follows as 
to the period or periods of immigration. This raises 
the problem as to how much of the pre-existing 
flora and fauna was exterminated by the Ice Age 
and how much survived. Forbes in 1846 concluded 
that certain groups in Ireland, including the southern 
or Lusitanian element, survived the Ice Age, while 
the bulk of present planta and animals owe their 
presence to terrestrial immigration in post-Glacial 
time. Forbes also accounted for the comparative 
paucity of the Irish flora and fauna in relation to 
those of Bnteaan by the breaking down of the Irish- 
British land-connexion prior to the severance of 
Great Britain from the Continent. Though many 
agree with Forbes, others have expressed divergent 
opinions—several, such as Stapf and J. R. Mathews, 
expressing the view that practical extermination 
took place during the Ioe Age. 

The crux of the problem resta on whether during 
the Ice Age there were ice-free areas with reasonable 
climatic conditions or whether there was a ocon- 
tinuous ice sheet. In the later event, complete 
extermination seems inevitable and post-Glacial 
immigration must have been vigorous. But there is 
no evidence of simultaneous glaciation over the 
whole of Ireland. In fact, evidence is to the contrary. 
Thus there 1s no need to postulate complete exter- 
mination during the Ice . Further support is 
given by present-day , which is probevly 
no better now than Ireland was during the Ice Age, 
and in Greenland there are four hundred flowering 
plants and ferns and more than 1,500 lower forms of 

lants. The same refutation of extermination can 
be made for England. 

The present-day Lumtanian flora and fauna are 
represented on the Continent chiefly in Spain. These 
reached the southern British Isles by overland dis- 
persal. The American species ın Ireland are of the 
northern American type, and since none of the 
species occurs in Siberia, presumably followed the 
shorter Atlantic route via Greenland and Ireland. 
None of them occurs in Europe south of Ireland. 
They probably arrived in Ireland during 4 pre- 
Glacial epoch. There ıs a corresponding group of 

es 
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pot are plants in a limited area of north-eastern 
North America; this clearly representa a similar 
migration in the opposite direction. These species, 
both in America and in Ireland, by their very 
nature could not have migrated scaross’ wide 
stretches of sea. A relatively high land-level may 
have existed in the late’ Pliocene, but it must be 
admitted that the whole matter of these migrations 
bristles with difficulties. 

The flora of Ireland (1100 species of Phanerogams 
and vascular cryptogams) ia only little more than 
half that of Great Britain. The greater area, range 
of latitude, and diversity of surface and soil of the 
latter cannot wholly explain this paucity in flora 
and fauna of the former. There is little doubt that 
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many of these British species would have inva 
Ireland had they been able, but the Irish Sea forne 
the barrier to western migration, while Britain + 
still connected by land with the Continent. 

There are, too, many interesting, but purek» 
cases of discontinuous in Ireland, occurr 
only in one or a few bare patches. It is possible tm 
they have been introduced by air from across chan 
to places unsuited for them. There are, also, cert 
species more succeasful in Ireland than in the sis 
island. The outstanding problems of the Irish fl 
and feama are still many and varied, and the stv 
of foæils and of peat can be expected only to rev 
part of the story. But research is going 
apace. : 


-X 


Medicine in the Renaissance 


T tote oi ie Hitoy or Medioine. at 
Johns Hopkins University in Baltimore, which 
is the only one of its kind in the’ United States of 
America, was the last. creation in 1929 of that 
remarkable and radiant personality, William 
Welch. ‘My ambition,” he wrote to Dr. L. W. Weed, 
dean of the Medical School, in a letter dated Novem- 
ber 21, 1927, ‘‘is to create a real institute of medical 
history with a reference library and a salaried 
staff, where facilities are offered not only for teaching, 
but for serious study and research. A ‘Lehrstuhl’ 
merely is not enough”. The professorship in the 
history of medicine in the University was originally 
intended as a retirement chair for Dr. Welch who, 
however, inmsted on the organization of a property 
equipped department. He was succeeded by Dr. 
Henry E. Sigerist, a former director of the Institut 
ftir die Geschichte der Medzin at Leipzig, who, with 
his magnetic personality, relentless energy, and 
immense erudition, has built up a magnifloent 
institute serving the triple purpose of research, 
education, and nucleus for medioo-historical activities 
in the country. Supported by a grant from the 
Rockefeller Foundation, it is situated on the top 
floor of the William H. Welch Medical Library. Dr. 
Sigerist is ably assisted by his associates Dra. Owsei 
Temkin, Ludwig Edelstem, John Rathbone Oliver, 
and Sandford V. Larkey. Initially designed as a 
house-organ, to contain papers written by members 
of the Institute and by others connected with the 
University, in January 1933 the Bulletin of the 
Institute of the History of Medicine began to appear 
as a supplement to the Johns Hopkins Hospital 
Bulletin, from 1935 functioning as an inde 

organ. At the beginning of 1939 ıt changed its name 
to “Bulletin of the History of Medicine. Organ of 
the American Association of the History of Medicine 
and The Johns Hopkins Institute of the History of 
Medicine”. 

So successful was the first Graduate Week in 
Medical History held at the Institute in April 1938 
that a similar course was planned for the week of 
April 24-29, 1989. While last year’s programme 
dealt with the principles and methods of research 
and teaching, the subject this year was ‘Medicine in 
the Renaissance’. The course was attended by 
thirty-nine medical historians and studenta of the 
Renaissance, including Prof. Leicester Bradner, of 


-Tepercussions : 


‘Pestilence’, 


Brown University ; Dr. Iago Galdeton, of the N 
York Academy of Medicine; Prof. Richard 
Shryock, of the University of Pennsytvania ; 
Kate Campbell-Hurd Mead; Dr. Benjamin Spect« 
and ‘Dr. Richmond ©. Holoomb. Each morning 
lecture, illustrated by an exhibit of the most auth« 
tative literature, and followed by a discussion, w 
given by Dr. Sigenst and by members of his staff, as 
the afternoons were devoted to informal round-ta 
seminars. The programme was carefully planned 
as to leave sufficient time for individual work and 
conversation with the director and his sssociatea. 

In the opening lecture on April 24, entitD 

‘Economia, — and Political Foundations of t 
Renaissance’, Sigerist described the medier 
world as a statio co worl | in which man was born in 
a definite place and function. Everything w 
dominated by. religion. When the new period starte 
the system of feudalism began gradually.to disi 
tegrate. The- struggle between the old and the ne 
orders lasted for three centuries, for feudalism 
Western Europe was only overthrown by the Fren 
Revolution. The Reformation had enormous econon 
it broke the doctrine of the Chur 
that production is for service only and that the id 
of profit is sinful. The fifteenth century witnessed 
great development in finance and banking, better a 
shorter ways of trafflo were sought, Western Euro 
was linked with the New Worlds, and navigati 
proved a great stimulus to science. Everywhere my 
felt his individuality, which he desired to apply 
a definite purpose. The afternoon’s seminar w 
given up to a discussion of ‘The Concept of: t. 
Renaissance’. The term ‘Renaissance’ was fir 
used in art by the sixteenth century Italian art orii 
and painter Giorgio Vasari. Ita technical use dat 
from Jacob Burckhardt’s book ‘Die Kultur d 
Renaissanoe in Italien”, 1860. In the evening a pli 
was performed at the Baltimore Museum of Art “T. 
Black Dart of Desth’’, adapted by Dr. Larkey fro 
William Bullein’s “A Dialogue against the Fev 
1564. 

The following day’s programme included a lectu 
by Dr. Edelstein on ‘Ancient Traditions in Mediev 
and Renaissance eet ea a seminar on ‘‘Bibli 
graphic Problems of Renaissange Literature”, and | 
evening meeting of the Co Historical Society 
the University of Maryland in the chemical hi 
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ch had witnessed the bestowing of honorary 
‘ees On Lafayette and Ephraim McDowell. On 
mil 26, Dr. Sigorist spoke on ‘“‘Saience and Techno- 
' in the Renaissance’, and to the afternoon's 
inar on “Bome Biological Problems of the 
aisance” Dr. Larkey contributed an account of 
anatomical text-books of the period, while Dr. 
«kin discussed the anti-Aristotelian movement. 
April 27, Dr. Temkin, lecturing on “The Physician 
he Renaissance’, attributed the esteem in which 
«vas held not to his efficiency (in contemporary 
saces he is more freely attacked than the surgeon), 
rather to the academic and financial difficulties 
nding the acquisition of the M.D. in the sixteenth 
Sury. Bearing in mind that the average lifetime 
man in those days was not more than fifty years, 
mthe end of his training the young doctor had 
y spent more than half his life in study. The 
i physician was restricted in his interests, all 
<=atiflo knowledge being centred in the philosophers 
the theologians. ith the Renaissance, the 
sinan began to enter the field of mathematics, 
eralogy, chemistry, xoology, and literature. The 
‘mnoan’s seminar dealt with ‘Diseases i 


P 
she Renaissance and their Interpretation”. On 
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April 28, Dr. Larkey spoke on “Hygiene and Public 
Health in the Renaissance”, the subject of the 
afternoon’s discussion being “Medical Literature in 
the Vernacular: English, German, French, Italian”. 
The closing address of the course was delivered by 
Dr. Alan M. Cheaney, dean of the Medical School, 
who dealt with the early history of the Johns Hopkins 
Hospital, the fiftieth birthday of which is com- 
memorated this month. 

The intellectual fare of the Graduate Week was 
temptingly seasoned with tea and cocktail parties, 
dinners and visita to shrines of interest, such as the 
Tudor and Stuart Club of Johns Hopkins University, 
with which the name of Revere Osler, Sir William’s 
only son, is inseparably lmked. 

The following exhibits had been arranged: 
Leonardo da Vinci; medical books from the Renais- 
sanoe presses ; and recently published literature in 

At the banquet on April 28, Dr. John Rathbone 
Oliver spoke on “The ord of Anthony Wood”, 
and a presentation was made to Dr. Sigerist and to 
the very efficient and charming machine behind his 
brain—his secretarial staff. 

Warts Bert. 


- Soil. Mechanics 


-ROF. KARL VON TERZAGHI delivered the 
forty-fifth James Forrest Lecture at the Institu- 
m of Civil Engineers on May 2, taking as his subject 
«il Mechanics: a New Chapter in Engineering 
amce’*, 
mt the opening of his address, Dr. von Terzaghi 
trasted the empincal methods which were in general 
until about twenty-five years ago with the much 
ater reliability whioh is now obtainable by allowing 
the effects of soil movements and pressures. So 
satisfactory to progressive engineers had the old 
cedure become of ascertaining the bearing capacity 
subeoil that concerted action was taken to study 
: properties and behaviour of soil and to place 
so on a sound basis in accordance with the. laws 
mechanics. The new study was designated ‘soil 
chanics’, a name which in 1936 received confirma- 
a when the first International Conference on Soil 
<hanics and Foundation Engineering was held at 
rvard University in Cambridge, Massachusetts. 
Oealing with the first section of his subject, ‘The 
sure of Earth on Lateral Supports”, Dr. von 
caghi showed that Coulomb’s theory, which is the 
Te reliable of the two in use and dates from 1778, 
s based on several untenable assumptions. The 
‘difications made in the formulm as now used have 
sen from the discovery that the intensity and 
tribution of earth preasure depend on many more 
tors than were realized by earlier workers. Dr. 
1 Terzaghi indicated the nature of, and justification 
, these modifications. 
Passing to the closely related problem of earth 
sures involved in the stability of slopes, Dr. 
rzaghi showed that the old method was to prescribe 
st slopes of fills and cuts should be establiahod at 
zlæs somewhat smaller than the appropriate angles 
repose. Mention was made of what is known as 


the Swedish method of determining the degree of 
stability of a slope, which is based on the empirical 
fact that the profile of the surface of sliding always 
ee the form of a circular arc. For masses 
of earth having little cohesion and subjected to seepage 
forces, as in the case of an. embankment for water 
storage, the formuls adduced in recent studies were 
shown to give satisfactory results. In the case of 
clays, however, the determination of the shearing 
Tesistance is far more difficult and the position at 
present is still highly controversial. 

A body of soil with little cohemon and 
in a loose state-is liable on the least disturbance to 
behave as a liquid and to flow on a horizontal surface, 
a phenomenon which is known as ‘flow-slide’. Here 
the condition was shown to be that the material 
should be loose enough to be capable of reducing to 
a denser state as a result of the applied deformation. 
porosity, and no flow failure can occur unless the 
volume at this occurrence is leas than the initial 
volume. The necessity, therefore, of specifying that 
the porosity of water-retaming embankments should 
be well below the critical value was thus made 
clear. 

The compaction of embankments is an effective 
means of limitmg the amount of settlement, as in 
the case of fills for road ing, and R. B. Proctor 
has demonstrated that the degree of compaction pro- 
duced by a given method depends on the moisture 
content, being greatest for a certain medium water- 
content, determinable by experiment. These observa- 
tions have led to fill-construction methods in whioh 
moisture-content controls are introduced. In Ger- 
many, the compaction of sandy soil by vibration has 
been brought to a high state of perfection, and it has 
beeħ found that the greatest compacting effect is 
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produced when the frequency of the vibrator is equal 
to the specific vibration of the soil. The same process 
is also used for comparing the degree of compaction 
of fills before and after completion. 


Dr. von Terzaghi then dealt with the failure of 


dams due to piping, a subject which is nearly allied, 
from the point of view of its mechanios, to the stability 
of slopes subjected to seepage forces. Bligh’s empirical 
rule was faulty in that it was based on the tacit 
assumption that the critical percolation factor de- 
pends only on the grain size of the subsoil. By model 
dams so constructed. that, by Bligh’s rule, the critical 
head should have been the same for all, it was shown 
` by the highly divergent resulta that the assumption 
is greatly in error. Dr. von Terzaghi explamed how 
he came to the conclusion that piping can be elim- 
inated by the provision of an inverted filter between 
the body of the dam and the foundation, and he de- 
soribed such a filter which he has designed for 
incorporation in & rock-fill dam in Algiers. 

The time factor in relation to earth preasures and 
movements was next discussed. Using a cylinder 
filled with water and having a perforated piston 
supported by springs as an illustration, Dr. von 
Teeni “poltted tor the faot that; whan a Goastant 
load is applied, the pistan can only descend as the 
‘water percolates through the interstices in the pisten. 
At first the water preesure rts the load, but it 
falls off as the descending piston compresses the 
spring. A similar process occurs in clay when loaded, 
and the mechanics of it can be expressed, in terms 
of time, by a partial differential equation of the second 
degree. This is known as the fundamental equation 
of the processes of consolidation. The case was 
quoted of a rhea in where, for a supply of water, 
a well was dri through the clay to water-bearing 
gravel below. As a result, the time-rate of settlement 
of the power-house increased , and within 
a few months the corner nearest the well had sub- 
sided more than a foot. When the well was closed, 
the settlement practically ceased. Dr. van Terzaghi 
pointed to other instances in which the tion of 
the theory of consolidation is exempli and 
explained that settlements of this nature can now be 
computed with reasonable accuracy. 





——— 


University Events 


Oampnipes.—Dr. J. D. Cockcroft, lecturer in 
physics in the University and fellow of St. John’s 
llege, has been elected Jacksonian professor of 
natural philosophy as from October 1 (see also p., 846). 


Lompon.—The following representatives have 
been elected by Oonvocation to the Senate: 
Medicine, Sir Ernest Graham-Little, M.P. ; Sotencs, 
Prof. G. B. Jeffery, Prof. Major Greenwood; En- 
gineoring, Sir Charles Breasey. 

A Keddey Fletcher-Warr studentship, of the value 
of £300 a year for three years, has been awarded to 
Dr. Vernon E. Cosalett (Birkbeck College), for research 
on the application of electron optics to the design of 
X-ray and to the measurement of X-ray 


BSHEFTELD.—Alfred Wright, at present research 
assistant in mining, has been appointed lecturer in 
mining ; ‘J. W. Watson has resigned from his post of 
assistant lecturer in geography. 
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1 Science News a Century Ago 
Wells in the London Clay in Essex 
In a paper read to the Geological Society on F 
22, 1839, Dr. Mitchell dealt with ‘The Wella in 
Gravel and London Olay in Eæex”. The greater ba 
of Essex, he said, consists `of London Clay. 
thickness of the clay is not known, bu» 
probably exceeds 400 fb. Extensive districte 
covered by , sand and detritus. In the distr 
composed of London Olay, no land springs occur . 
the wells generally penetrate to the bed of s 
between the Olay and the chalk. The Olay ir 
various colours, the lower beds sometimes 
but it is sometimes blue at the bottom. In 
districts where it is thickest, it is often interstrate 
with two or three beds of sand, but near the sit 
Fairlop' Fair, it was found to consist of 898 fb 
solid clay. Dr. Mitchell gave a list of nineteen we 
selected from a very large number, the dee be 
in Foulness Island, 460 ft. Artesian wells have b 
productive of the greatest benefit in Essex. 


Photography with the Aid of Incandescent Coke 

In the Athenaum of May 25, 1839, it was £ 
under the heading “Photogenic Drawing”, t 
“Mr. Robert Mallet has communicated to the Ro 
Irish Academy a notice of the discovery of 
property of the light emitted by incandescent œ 
to blacken photogenic paper; and proposed it a 
substitute for solay light, or that from the o 
hydrogen blow pipe with lime. One of the m 
important applications of the photogenic process, 
yet suggested, is its adaptation to the self-register 
of long-continued instrumental observations. . 
Few artificial lights emit enough of the chemical r 
to act with oartamty on the prepared paper; wi 
those which are known to act well, as the o: 
pink pen rng rao Sc erie premier 

i le time since, the author discovered tJ 
the light emitted by incandescent coke at 1 
‘Twyer’ (or aperture by which the blast is admitt 
of a cupola or furnace for melting cast iron, o 
tained the chemical rays in abundance; and 
lately trying the effect of this light on the prepa 

, he found it was intensely blackened in ab 
orty-five seconds. 

Robert Mallet (1810-80), engineer and physici 
was a graduate of Trinity College, Dublin, and v 
@ partner with his father. Among his works was i 
Fastnet Lighthouse. He was well known for 
study of vo oes and earthquakes. He was elec! 
a fellow of the Royal Society in 1884. 


A Criticlem of Davy’s Safety Lamps 

THE Mechanics’ Magasins of May 25, 1889, pi 
lished a report of a lecture by Faraday at the Ro 
Institution on May 10, on ‘‘Some General Rema 
on Flame”. Faraday had referred to Davy’s safı 
lampe, and in its comments on the lecture, ' 
Mechanics’ Magamine said: ‘We have no disposit: 
whatever to detract. fram the merit or brilliiancy 
Sir H. Davy’s discovery as a scientific fact, but 1 
lamp is a poor fragile thing. . . . Thus instead 
protecting the light in a strong lantern he (De 
contented himself with merely placing around ii 
flimsy tissue of wire, which besides numerous ot! 
objections, is, by ita gloomy effect, ever tempting ` 
miner to remove it, or to use a better but m 


dangerous light. 
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Societies and Academies 
Paris 
Academy of Sciences (O.R., 208, 1061-1124, 
April 3, 1989). 


.. GULLORMOND and R. GAUTHEBHT: The so- 
«ed reducing power of the chondriosomes towards 
«08 

L Goposot and MLLE. G. Oauquiz: Application 
he Raman effect to the study of some cyclanones. 

}. Dapapant and P. Waxes: Turbulent 

-asion. 

1. GQLANGEAUD aad Macs. Y. BONNICHON : Dynamic 
ses of the variations of turbidity and of solid 

«osit in the maritime Garonne and the Gironde in 

course of the tides. 

™. Proca: The fundamental length relating to 
: elementary particles. 

w, RouBauD-VatartH: Possibility of construct- 

the wave equations relating to particles of 
altiple spin of 4{A/2r). 

WW. GUASTALLA : Vary dilute films of some proteins ; 
empt to determine the molecular masses. A 
ighed quantity of protetn is deposited on water in 
urface manometer, and the film is campressed and 
area measured, 

J. GLOD: A new method of stabilization of an 

ostrometer lamp. 

B. Kwan: A phenomenon observed with a 
atherford-Geiger tube-counter submitted to re- 

ively strong radiation. 

=G. Brox and P. Havas: Dissymmetry of the 

goture of uranium. 

MLE. N. GorpowsxEr: Solution potential : 
se of aluminium in presence of different gases. 

P. 8tm: Thermal equilibrium between Nb,O, 
d H,0. 

Y. Deux: Isomerization of phenyl-1 vinyl-2 
soxy-1-2 butane in phenylvinylethylacetaldehyde, 
ad dehalogenation of the corresponding lodohydride 

phenyl-8 hexene-1 one-4._ 

O. Sackun: Action of otgeno-magnesinm deriva- 
vəs on chloro-1 cyolohexylmethyiketone and chloro- 
cyclohexylphenyiketons; secondary replacement of 
ilorine by lio transposition. 

Mocs. P. T-Luoas: Structure and absorp- 
on of hydroxylated colouring matters of triphenyl- 
ethane; existence of isomeric forms of hydroxy- 
«chsones. 

Mın. D. Brquakp: Contribution to the spectral 
udy of §-tetralone and f-indanone. 

J. Exsreny: Influence of temperature on the 
fasticity and the tare of crystals. A discussion 
ased on the probability of abnormally large dis- 
lacaments of the position of equilibrium of one or 
aore atoms. 

J. Nowrstmy: Volcanism and nuclear chemistry. 
+ is suggested that voloanism is due to lovcelized 
ccumulation of neutrons which are enabled to seb 
p nuclear disruption with release of energy much as 
ocurs in the disruption of uranium. 

Miz. M. JoUvmNEL-MAROILLAO : 

G. Manamwor: Rootlet development and ool- 
hicine. Giant cells with single nuclei which are 
eolyploid to a high degree are formed. 

R. Compas Miia. M.-T. Gearrups: Contri- 
vation to the study of the biochemical possibilities 
f a plant species. Submitting Veronica Anagallis 
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to illuminations down to one sixth of normal, to high 
altitude and to immersion produces changes in its 
chemical make-up; thus reducing glucides vary 
from 0-77 to 10-38, soluble nitrogen compounds from 
0-15 to 1:44, and so on. 

Q. Dutorrau: Wound phenomena of nuolear 

in the łupin. - 

M. Rosm and J. BERTHELOT : Production of ex- 

tal tumours in higher planta by inoculation 
with the venom of the cobra Naja tri 

H. DES ABBAYES : Geographical distribution of the 
lichens Oladonia alpestris and C. rangiferina, and the 
true identity of Lichen giganieus Bory. 

P. Rey: Effect of removal of the princi 
of the hypophysis on the annual cycle of the 
sexual cells of Bufo vulgaris. 

MLLE. 8. Taovener: Viscosity of solutions of 
serum albumin in media of different hydrogen ion 
concentration. Viscosity is a minimum at about the 
iso-electrio point. 

A. Bouranio and Mrim. M. Roy: Study of the 
variation of optical activity of protein solutions in 
alkaline media. 

M. Frimesaoqun: Presence of d-arabitol in 
Fistulina hepatica. 


Washington, D.C. 
` National Academy of Sciences (Proc; 25, 55-111, 
Fob. 15, 1939). 


E. W. Soororr: Growth and differentiation in 
living plant meristems. Seeds of some of the smaller 
grasses are made to germinate on moist paper on 
microscope slides, and the root tips observed under 
a water-mmmersion lens. The meristem cells can be 
observed directly at regular intervala of time. The 
cells are in regular longitudinal rows, and new walls 

are generally transverso, tending to join the side wall 
half-way between the nearest croas-walls. ‘Sliding 
growth’ was not observed. ` Root-hairs are usually 
early differentiated. 

E. D. marrin: Quantitative analysis of the 
interaction of individuals. The actions of 
two interacting individuals alternating with their 
silences or inactions were recorded; an improved 
apparatus for this purpose is being made. 

O. Srauva, K. Wurm and L. Q. HeENYEY : Astro- 
physical consequences of metastable levels in hydrogen 
and helium. 

E. B. Witsom and Jans Worcester: Resolution 
of six testa into three general factors. 

W. J. Crosman: Temperature and the critical 
intensity for response to visual flicker (2). 

J. Bagnu and J. H. Van VLEOK : ions 
for the current in the Bloch approximation of ‘tight 
binding’ for metallic electrons. 

G. E. Hurosmson, E. 8. Dasvey, jun. and ANNE 
Worta: Oxidation-reduction potentials of lake 
waters and their ecological signifloance. Data for 
some North American lakes suggests that when the 
water half a metre above the deepest mud has a 
EHn of 0-4 volt, the mud has a Tanytarsus 

; when the potential is below 0:8 volt, a true 
Ohironomus fauna is found. 

J. F. Rrrr: Ideals of differential polynomials. 

M. Raape and E. F. Broxawsace: Generaliza- 
tions to space of the Cauchy and Morera theorems. 

G. H. Passias : An equivalence theorem for series 
of orthogonal polynomials. 

E. Kasna and J. De Croco: Curvature elemént 
transformations which preserve integrable fields. 
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Research in Civil- Defence 


V” are to-day faced with conditions hitherto 
almost unknown im history. Whereas, 
rior to the Great War, wars were fought between 
scofessional armies comprising a oomparatively 
nall section of the population, to-day war means 
iat the whole community is involved im a life- 
<d-death struggle. Air attack as a weapon used 
ar the destruction of lives and property and as a 
means of undermining the morale of a nation is 
very potent one, and there can be no doubt that 
ntil nations abandon aerial bombing, whatever 
Ihe type of bomb used, whether it be high-explosive, 
acendiary or gas, it is imperative that the best 
«sources of a country should be enlisted to 
duce the affecta of such enemy action and to 
maintain the confidence of the people in their 
strength and ability successfully to resist such 
attacks. 
The organization of Great Britam for this 


purpose has now been in progress for some time. - 


Much has been done to devise means for protecting 
the civilian population from the effects of serial 
bombing, particularly by the provision of gas 
masks constructed on a scientific basis and later by 
the provision of steel shelters which will give some 
measure of protection against the effects of modern 
high-explosive bombs. Pamphlets and handbooks 
have been issued dealing with a variety of subjects 


giving the best-known means of protection from - 


exploding bombs and gas, and for reducing the 
riaks from fire. These publications give the latest 
information actually available, but the work of 
research goes on and there are many problems 
still awaiting solution. In the early days of the 
work of A.R.P., a considerable amount of valuable 
work was done by the Department of Scientific 
and Industrial Research. With the rapid expansion 
of the Air Raid Precautions Department, however, 


it became increasingly clear that the special 
problems that arose demanded the setting up of 
a special section of the Department to deal with 
them. 

A few weeks ago, a new Division of the Air 
Raid Precautions Department of the Home Office 
was acoordingly set up to deal specially with pro- 
blems which may arise in connexion with air raid 
precautions, and requiring scientific research and 
experiment. This work is under the direction of 
Dr. R. E. Stradling, director of building research 
of the Department of Scientiflo and Industrial 
Research. But to speed up as rapidly as is destred, 
it is necessary to enlist evary suitable and available 
facility for scientific research. 

It is therefore to ensure, so far as practicable, 
that the population is given the greatest degree 
of protection which the skill of science can devise 
that Sir John Anderson has now brought into 
being a special Committee for Civil Defence 
Research. This Committee, the members of which 
were announced in Natura of May 20, p. 847, 
is not only an advisory body. It is also intended 
that -through it the Department will be able to 
make use of the resources of the universities and 
scientific institutions in Great Britain for the 
solution of problems as they arise. Facilities 
undoubtedly exist for conducting experiments ; 
but it is earnestly to be hoped that they will be 
made freely available to assist in the extensive and 
intensive work now im hand. Great Britain is 
now alive to the risk of bemg unprepared to meet 
attack from the air, and the whole country is 
steadily being organized to resist the menace. 
Members of scientific bodies will no doubt be 
prepared to give their services to assist in the 
prevention and amelioration of suffering, and the 
Government is now in effect inviting all who can 
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to contribute to the taak of research and experi- 
ment to this end. Much has already been done, but 
there is still much to do. The difficulties with which 
investigators are faced are often new, and call 
for fresh methods of approach. It is one matter to 
devise weapons of destruction, but quite a different 
problem to devise methods of mitigating the 
effects produced by that weapon or of rendering 
it innocuous. 

This important extension of the work of the 
Air Raid Precautions Department will, we believe, 
meet with general approval. Not only is the help 
of scientific workers necessary to the country, but 
also men of science themselves have shown that 
they desire to help. The new Committee will meet 
under the chairmanship of Dr. E. V. Appleton, 


who is secretary of the Department of Scientific 
and Industrial Research. The field of investigation 


that lies before it is large and involves practically 
every branch of science—chemistry, mathematice, 
physics, geology, engineering and biology among 
many others. There is, in fact, no limit to the soope 
' of such investigation. 

The Committee, as at present constituted, oon- 
sista of some leading men of science in Great 
Britain, but drawn exclusively from the physical 
and engineering sides. This would appear to be de- 
liberate, for the immediate task of the Com- 
mittee is to deal with questions arising out-of the 
provision of shelters for the civil population,.and 
it is believed that physical aspects will need first 
consideration. No doubt it will be possible to widen 
the basis of the inquiries undertaken in due course, 
by extending the membership of the Committee 
to oover other subjects. i 

The conditions under which we have lived 
hitherto are not intended to meet a menace such 
as a modern air attack. Homes suitable enough for 
times of peace are not constructed to withstand 
the shook of a modern high-explosive bomb. 
Some alternative protection must be provided 
that will withstand most of the shook that it 
may possibly receive. Thousands of workers 
employed in factories must be protected, and 
employers will expect advice from the Government 
with regard to the best means of constructing 
shelters for employees who are working in older 
types of buildings, and also to assist in the design 
and layout of protected quarters in new buildings. 
There are also questions arising in connexion with 
obscuring internal lighting of factories, and on 
the various means of giving satisfactory warnings 
of an approaching raid. These are only a few of 
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the more obvious matters that in their ma 
variations must be dealt with, and for whi 
solutions are needed, not some day, but imn 
diately, so that appropriate steps may be tak 

Among the problems that oall for resear 
problems on which there is at present little or 
information, are the effects of explosion on stm 
tures of different types. This involves large-sor 
experiments. A clear space having a radius of 
mile, and with suitable subsoil, on which full-so 
experiments can be conducted, is required to 
put at the disposal of the Department. Such sit 
are very difficult to obtain in Great Britain aa 
the failure to obtain one will inevitably handic: 
the work of research in this important matte 
it is understood that the Department has not y 
found such a site, and would weloome asaistan: 
in the matter. Research into the many problen 
arising in connexion with the effects of explosio 
for example, transmission of shock, equivale: 
static pressure of blast, pressure waves produc 
in the ground by an explosion, and physiologio 
effects of explosive pressures are among tl 
matters that call for early solution. Many oth 
problems arising in connexion with anti-gi 
measures, obscuration of lighting and air-raid war 
ing suggest that the field for research is very wid 

The fall weight of scientific knowledge is no 
being marshalled in the services of the Air Rai 
Precautions Department. It is a bitter commer 
on international affairs that scientific effort shoul 
have to be devoted specifically to this end, bu 
failing the effective prohibition of aerial bombin; 
no other course appears to be open. Index 
the call for service is now urgent, for if Gree 
Britain is to maintain its independence and i 
civilization, the country must be protecte 
effectively and speedily from what is probably th 
worst form of warfare yet devised by man. 

While condemning, with all reasonable men, th 
utter folly of war, scientific workers must recognir 
the dangerous qualities of the times in which w 
live, and will weloome the formation of the Civ 
Defence Research Committee. The investigations j 
will institute can scarcely fail to make contribt 
tions which, in the long run, will prove of valu 
to mankind ; further, its immediate task, whia 
is directed towards the amelioration, if not th 
prevention, of suffering on the part of hundred 
of thousands who in past years would have bee 
respected as non-combatants, will appeal to al 
who are imbued with the spirit of service t 
humanity. 
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stschrift zum 60 Geburtstage von Prof. Dr. 
abrik Strand 

Muihaltend dem Jubilar gewidmete Arbeiten 
dandisoher Zoologen und Palaeontologen. Vol. 
Pp. ii+644+14 plates. Vol. 2. Pp. ii+652+37 
tesa. Vol. 3. Pp. ii+608+20 plates. Vol. 4. 
. 1+784-416 plates. Vol. 5. Pp. ii+750+11 
tes. (Raga: Prof. Dr. Embrik Strand, Sisté- 
tiskis Zoologijas Institūts, Pasta kastīte 802 ; 

madon: H. E. Knowles, 1936-39.) 24s. 6d. each 


L 


™ is customary in some countries, particularly 
in Germany, to honour a distinguished man 
science on the anniversary of his sixtieth or 
+ty-fifth birthday by the issue of a volume oon- 
ning papers written for the occasion by former 
pis and other friends and admirers. In order 
preserve the element of surprise for the Jubilar, it 
understood that the matter is kept a secret. 
+, Embrik Strand, professor of zoology and 
rector of the Systematic-Zoological Institute and 
the Hydrobiological Station of the University 
Lettland at Riga, evidently did not like the 
«aal proceeding and, dispensing with searecy, 
vited all and sundry to send manuscripta for a 
stive publication in commemoration of the 
mniversary of his sixtieth birthday. 
The promise to publish all was most generous 
, the present time when scientiflc periodicals are 
rerwhelmed with manuscript. The response was 
mually generous, the result being a Festschrift 
uch as has never before been issued in honour of any 
«ologist. The five volumes contain 194 articles, 
"hich ocoupy more than 3,400 pages and are 
lustrated by 687 text-figures, 6 text-plates and 
3} line and half-tone plates. Most articles are in 
rman, others in English, French and Italian. 
Mho editor has extended great hospitality to some 
athors, one of whom oontributes no fewer than 
surteen articles and some others five, six or seven, 
‘hich shows that there was a demand for such 
publication. Although English is the language 
E eighteen articles, Great Britain shines rather 
y absenoe, only one article of two pages being 
ontributed from England. The invitations were 
uly received, but did not create enthusiasm among 
Sritiah roologista, who are unaccustomed to this 


ind of publicity and evidently do not like it. 


t is no reflection on Dr. Strand’s reputation. 
The articles were obviously printed more or less 
o the sequence in which they were received, there 
wing no attempt at oo-ordination. The absence 
f order presents some difficulty to the reader 


NATURE 


871 


Miscellany 


who is interested in a partioular subject, but the 
editor supplies the want in volume 5, which brings 
a list of the articles grouped according to subject 
and an index to the scientific names used in 
volumes 1-5. Dr. Strand being an entomologist 
and arachnologist of world-wide reputation, it is 
very appropriate that most of the contributions 
deal with spiders and insects; but there are 
articles on all classes of animals from Protozoa 
to Mammalia and on a variety of subjects of more 
general import; every zoologist, inclusive of 
geneticists, will find a paper of some interest. 
Many of the authors begin their articles with an 
appreciation of the work of Dr. Strand, sometimes 
employing superlatives which must have brought 
& gratified smile to the stern face of the professor 
who frowns at the world from the frontispiece 
to volume 1. It is unfortunate that in Prof. 
Špaček’s article on Dr. Strand as a lepidopterist 
special stress is laid on the discovery of a new sub- 
family of Castniide in Madagascar; in reality, 
Dr. Strand was misled by an Agaristid with the 
antenna more strongly clubbed than usual 
Taxonomy and purely descriptive work take up 
the greater part of the volumes, and many of the 
new forms described are named in honour of Dr. 
Strand. In Dr. Obenberger’s article on new 


` Buprestids, some fifty names are derived from 


Embrik and Strand singly and oombined. ‘The 
longest oontribution (more than 400 pages) 
are Dr. Breuning’s three articles on exotio 
Cerambycids, from various collections, inolusive 
of that of the British Museum. The monograph 
of the colliurine carabids by Herr Liebke and the 
survey of the Palwarctic Troginw (Lamellicornia) 
by Dr. Balthasar are weloome comprehensive 
publications ; Herr Liebke’s account would have 
been still more helpful for future specialiste if 
references to original descriptions had been given, 
as Dr. Balthasar has done; the addition would 
have made no appreciable difference to the length 


_of an article occupying more than 100 pages. 


Both these papers are mainly concerned with the 
characterization of the various species and sub- 
species. Dr. Auber’s contribution, ‘Die Rassen- 
und Artenkreise des Genus Hos Wagler (Aves)’’, 
stands on a very different level. The author goes 
deeply into systematics as & science of relationship 
and discusses the question of the phylogeny of 
the forms composing the genus, illustrating his 
arguments with numerous figures of the details 
of coloration. The account is of great value 
for all who study the problems of species and 
subspecies. 
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Systematista will weloome Dr. F. Poche’s 
research on the dates of issue of Esper’s 
“Sohmetterlinge” and his supplement to Sher- 
born’s “Index Animalium” ; physiologists will be 
interested in Prof O. Polimanti’s observations on 
the sleep of domesticated and wild mammals and 
birds, Dr. Molitor’s experimental research on the 
oolour-sense of sphegid wasps, Prof. Monti’s paper 
on the effect of gamme rays on the reproduction 
of Cladocera, and Dr. and Mrs. Szabo’s papers on 
physiological and old-age deaths and on duration 
of life and seneacence. 

A contribution of a very ambitious kind is Dr. 
G. von Kolosvary’s .“GQenerio System of the 
Phenomens of Life”, where the evolution of 
organisms is explained on the basis of endogene 
development. According to him, the environment 
has no directing influence in the origin of new 
species, but only stimulates a predestined develop- 
ment. He mentions as an example the fauna of 
caves, and says that the modifications in- the 


‘morphology of cave species are not the result of 


living in caves as generally supposed, but were 
acquired before these organisms became cave 
dwellers ; the species having become unfit for the 


Progress in 


Earthquakes and other Earth Movements - 
By John Milme. New edition, revised and re- 
written by Dr. A. W. Lee. Pp. .xiv+244+24 
plates. (London: Kegan Paul and Co., Ltd., 
1939.) 10s. 6d. net. 


INCE the sixth edition of Milne’s book in 1918— 
the year of his death—nothmg has been 
published in Great Britain to take its place, 
although with the great development of selamology 
in post-War years the book has long been oom- 
pletely out of date. The wealth of material and 
its wide range make the task a formidable one, 
and Dr. Lee is to be congratulated warmly on 
the discrimmation, even more than on the skill 
that he has shown, in completely rewriting the 
book. It would be quite fair to say that he has 
used Milme’s “Earthquakes” rather as an ex- 
ample of the spirit in which a treatise should be 
written. 

The specialist, as well as the general reader, will 
find the opening chapters of great interest. They 
deal with the visible resulta of earthquakes, and 
are copiously illustrated with photographs of earth 
fissures, fault movements and damage to buildings, 
bridges and water-mains. There 1s, too, an interest- 
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conditions of a life in the open, retired into oa 
where they found shelter and could go on exist: 
An entertaining thought, but not new: ' 
instructive paper is not very easy to read, as 
author seems to contradict himself occasiona 
For example, speaking of Linneons (= spec 
and Jordanons (= subspecies or races) he says 
p- 196 that “the Linneon splits up into rao 
this division does not originate new species, t 
is to say, the Jordanon does not develop b» 
into a pew Linneon”, a mere assertion, and 
p- 198 we read on the contrary “ ... the collect 
Linnean species (Linneons) have bean divided > 
elementary species, so-called Jordanons...” 
& Jordanon is a rudimentary species, it < 
develop into a species ; in fact, many Jordane 
have all the characteristics of species. Errone 
conclusions are not without metit, if they 1 
conducive to stimulating thought and research 
The reviewer sincerely oongratulates Pr 
Embrik Strand on the produotion of a unigs 
publication which contains much valuable inforn 
tion, and expresses the hope that he will contin 
his activities in good health for a long time. 
Kari JORDAN. 


7 


Seismology 


ing chapter on “Earthquakes and Construction 
The chapter on seiamographs is extremely luoi 
and the diagrams, as throughout the book, a 
very clear ; in spite of his intimate acquaintans 
with several types of instrument (or perhaj 
because of it), Dr. Lee avoids the temptation 1 
go into too great detail. Of great historio intere 
are the reproductions of the Milne seismograr 
records at Kew of five famous earthquakes, i 
cluding the shock that wrecked San Francisoo i 
1906. 

To give in reasonable space an acoount of tk 
onsets observed ın seismograms, the working up < 
the records of a given earthquake, and the infe 
ences that have been drawn concerning the interic 
of the earth, is a forbidding task, and it is a gres 
achievement on Dr. Lee’s part that he has mai 
aged to make this section reasonably complet 
without overloading it in detail. There is sufficier 
indication of method to show how conolusions a1 
arrived at, yet the geologist or the general reade 
will not be irritated at the length of description « 
technique. The rather diffuse topic of the distribt 
tion of earthquakes in space and time is presente 
with a good sense of balance, and an adequat 
account is given of modern work. As one woul 
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mpect, the chapter on microseiams, a subject on 
«ich Dr. Lee is the leading authority, deals fairly 
-d informatively with a very controversial sub- 
xt. The final chapter, on seismio prospecting, 
ludes an account of recent work on the ocean 
or, by which the nature of the continental shelf 
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of the eastern coast of the United States has been 
made out. 

The typography and general arrangement are 
good, and Dr. Lee has done his work so well that 
there are few loopholes for adverse criticism. 

R. STONHLEY. 


Structure and Existence in Mathematics 


we Progrès de l'Esprit 

w Dr. Albert Lautman. 4: Essai sur l'unité 

s sciences mathématiques dans leur développe- 

ent actuel. Pp. 60. 15 francs. 5: Essai sur 

ı notions de structure et d’existence en mathéma- 

quœ, 1: Les schémas de structure. Pp. 82. 
- franos. 6: Essai sur les notions de structure 

d’existence en mathématiques, 2: Les schémas 

» genèse. Pp. 83-160. 20 franca. (Actualités 
mientifiqnes et industrielles, 589-591.) (Paris: 
<rmann et Cio., 1938.) 

N the introductory volume of his work on 

questions of structure and existence in 
uthematios, M. Lautman is mainly concerned 
ith Prof. Weyl’s distinction between the two 

‘pes of modern mathematical systems in which 
me analysis of the infinite is contrasted with the 
wnathetio methods of algebra and group theory. 
ue shows that this distinction need not be con- 
sived of as a fundamental opposition between 

wo irreducible disciplines. On the contrary, 
mong the modern theories of analysis, it is 
“ossible to discover points of view which are 
haracteristic of algebra and group theory. For 
xample, the theory of equations with an infinity 
f variables, the arithmetical theory of algebraic 
motions, the theory of non-Huclidean metrics, 
be theory of continuous groups, the analytic 
heory of ‘numbers and the theory of Pfaffian 
orms, all occupy an equally intermediary 
‘osition between algebra and analysis. For in all 
hese, the methods are algebraic and the resulta 
xtend to analysis ; and although there is a certain 
nalogy between contemporary physics and oon- 
emporary mathematios, in that both present a 
pectacle of facta which can be interpreted either 
ry the caloulus of the continuous or by that of the 
liscrete, this duality of method, which is the 
‘rincipal source of the difficulties inherent in 
ontemporary physics, is evidenoe of the profound 
mity of the mathematical sciences. 

In the second volume, on structural schemes, 
i. Lautman maintains that with the concept of 
autology, the Russell school of logicians eliminated 
he idea of a reality corresponding to mathematical 
onoepts, Thus for Wittgenstein and Carnap, 


mathematics is nothing more than a language— 
or hierarchy of languagee—which is quite indif- 
ferent to the content which it expresses. This, 
in M. Lautman’s opinion, is a consequence of the 
deductive method which attempts to construct 
all mathematioal concepts from a small number 
of primitive ideas and by means of which the 
qualitative nature of the theories thus constructed 
is lost. 

In the course of three chapters on what he calls 
the “local” and “global” nature of mathematical 
theories, M. Lautman emphasizes the variety of 
logical relations which lie at the heart of 
mathematics. The solidarity of the whole and 
its parts, the reduction of relational to intrinsic 
properties and the passage from the moomplete 
to the absolute, are all forms of structural organiza- 
tion which confer upon mathematical entities a 
movement towards completion, by means of which 
their existence is established. But this existence 
is not solely dependent upon the fact that the 
structure of these entities is an imitation of the 
ideal structures to which they may be compared. 
On the contrary, it turns out that the fulfilment 
or complete designation of one entity gives rise 
at the same time to the genesis of others. It 
is in the logical oonnexions subsisting between 
essence and existence that these new creations are 
to be found. 

Problems ooncerned with the passage from 
essence to existence, with examples derived from 
many different branches of mathematical theory 
in which this passage is either effected directly 
from the bagio domain to the newly created 
entities—as in group transformations and algebraic 
fanctions—or indirectly by means of inter- 
mediaries which M. Lautman calls “les mixtes” 
and which are exemplified in Hilbertian space, 
occupy most of the third and final volume of 
M. Lautman’s most interesting analytic study. 
Although these questions arise chiefly from the 
development of mathematical logic, the author 
takes the view that logic is only to be considered 
as one of the mathematical disciplines, and that 
the geneses manifested here are comparable with 
those to be observed in other mathematical 
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domains. Thus, M. Lautman’s exposition of the 
metaphysics of logio is equivalent to an introduo- 
tion to a general theory of oonnexions which 
unite structural and existential propositions. He 
calls the first period in the development of 
mathematioal logic, dating from the early works 
of Russell to the year 1929, the “naive” period : 
and the second, dating from the meta-mathematical 
researches of Herbrand and Gödel, the “‘critical’’ 
period. It is in the investigations of the critical 
period that M. Lautman finds confirmation of his 
theory of the connexions between essence and 
existence—a theory which differs both from the 
logicism of the formalista and from intuitionist 
constructivism. For, from these cannexions he 
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deducer a philosophy of mathematical gene 
which goes far beyond the domain of logio itse! 
and in this he.has been immensely assisted by t 
work of Bernays on Hilbertian meta-mathemati: 
For the rest, M. Lautman considers that + 
structure of experience cannot be detached fre 
experience itself, and that reality consiste in t' 
discovery of an organizing structure in relatie 
to matter, which is animated by its relations. I 
is of the opinion that in physios, as in mathemati+ 
we are led to the Platonist conctusion that tr 
nature of reality, ita structure and the conc 
tions of its genesis, only become knowable wh» 
we re-ascend to the ideas of which saienoe incarnat 
the oonnexions. AMWTHH VON ZPPHLIN. 


Engineering Facts and Figures 


(1) .Kent’s Mechanical Engineers’ Handbook. 
VoL 2: Design; Shop Practice. Founded by the 
late Dr. William Kent. Eleventh edition, rewritten 


by Robert Thurston Kent. (Wiley Engineering 
Handbook Series, Vol. 3.) Pp. xx+1378. (New 


York: John Wiley and Sons, Inc.; London: ' 


Chapman and Hall, Ltd., 1988.) 25s. net. 

(a) The Engineer’s Year-Book of Formulz, 
Rules, Tables, Data and Memoranda for 1939 
A Compendium of the Modern Practice of Civil, 
Mechanical, Electrical, Marine, Gas, Aero, Mine 
and Metallurgical ing. Originally com- 
piled by H. R. Kempe and W. Hanneford Smith. 
45th annual issue, revised under the direction of 
L. St. L. Pendred. Pp. lxv+xii-+2824. (London : 
Morgan Brothers (Publishers), Ltd., 1939.) 31s. 6d. 
net. 


(1) op ae science and practice of mechanical 

and electrical engineering have, in recent 
years, developed so rapidly and to such an extent 
that, in the matter of the provision of suitable 
handbooks, the publishers of thege are confronted 
with a problem of some complexity. Messrs. John 
Wiley and Sons have sponsored a number of such 
books in the past and, appreciating the trend of 
affairs, have dealt with the problem by appointing 
a board of editors to consider the best arrange- 
ments for future editions. They have recom- 
mended the adaptation of the handbooks which 
this firm publishes so asto form a co-ordinated series. 
The first volume deals with “Engineering Funda- 
mentals” and contains the kind of information 
which an engineer associated with any branch of 
the profession would require to have im a readily 
aodgeesible form, while the remaining four volumes 
of the series are devoted to the more specialized 


information pertaining to distinct branches e 
mechanical and electrical engmeering. The ne 
arrangement will be found to have brought seven 
advantages in ita train; it has permitted a mo» 
thorough and more detailed treatment of tbh 
material included in the earlier editions; it hs 
provided a better opportunity for the inclusion « 
new subjects ; it has eliminated a large amoun 
of duplication of information such as could no 
be avoided in a number of unrelated handbooks 

The volume now under consideration is th 
third of the series and retains ite original title 
“‘Kent’s Mechanical Engineers’ Handbook”. It i 
devoted ta the two branches indicated by the sub 
titles “Design” and “Shop Practice”, and in it 
preparation the advantages mentioned are mud) 
in evidence. In the first part it deals with th 
materials of engineering, ranging from iron anc 
steel through all the metals and alloys used i 
construction to the non-metallic materials. Her 
are included partionulars of welding as it is now 
applied in structures and in manufacturing pro 
cesses. Corrosion-resistant metals and the methods 
of protecting against corrosion in different situs, 
tions also find a place. The important alloys o: 
aluminium receive appropriate treatment, and s 
too do those of nickel and of magnesium. In the 
section on non-metals, the data supplied regarding 
cork, rubber, asbestos, carbon and the refractories 
are particularly valuable as they are not, as a rule 
readily obtainable. 

The second part of the book is given over to the 
forms, proportions and other information relative 
to machine details and the thousand and one item: 
which constitute the elemente of shop work 
Nystrom advised that “Every shoulc 


make his own pooket book, as he proceeds ix 
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ady and practice”, but while this remains good 
avice, the accumulation of engineering facta and 
sures NOW far exoeeds any one man’s practice, 
ad he must be largely guided by the experience 
‘others. The importance of standardization in 
any details also makes such a handbook 4 
wewsary part in the equipment of the engineer. 
uch of the information here is of the usual nature, 
at-especial value is attached to many items by 
ason of their novelty, their growing importance 
id their reliability, for each section has been pre- 
ared by an expert in his subject. These include 
ich matters as control mechanisms, vibration and 
vise, safety equipment, dust collection, and the 
Kumination of workshops. 

The general arrangement of the book should 
mplify the work of reference to such a vast store 
£ information. Despite the large number of pages, 
he book is of convenient size and ita flexible 
sinding enables it to remain open at any selected 


ago. 

(2) There is another side to this question of 
andbooks, for it may, of course, be stated with 
ertainty that every engineer feels the need of 
saving at hand some reliable source from which 
© can readily obtain information, both descriptive 
nd quantitative, on practically all branches of 
aia profession. For a period now of forty-five 
rears, ‘Kempe’s Engineer’s Year-Book” has been 
he leading publication of this kind and also the 


Expanding 


Geography in the Middle Ages 
By George H. T. Kimble. Pp. xi+272+ 20 plates. 
(London : Methuen and Co., Ltd., 1938.) 15s. net. 
R. KIMBLE has made a valuable contribu- 
“tion to the history of geography in this 
volume. His title is somewhat misleading, for the 
last two chapters take us beyond the strict limit 
of the geography of the Middle Ages and introduce 
the great Age of Discovery. The author shows 
how, for example, Fontana blended traditions of 
Marco Polo with knowledge gained by the Portu- 
guese in Weet Africa, and laid stresa on the 
importance. of a habitable land south of the 
equator. This idea may have influenced Columbus 
—as others have pointed out—to shape his course 
towards the south-west rather than due West. 

An important chépter deals with medieval 
maps, The author goes far to establish the point 
that many of these maps were forgeries or at least 
contained inaccurate information. He instances 
the map of Fra Mauro and the globe of Behaim, 
both of which were based on Portuguese material 
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most complete, and has become, like the slide-rule, 
one of those easential items that must always be 
within reach. Year by year it has entered upon 
a new edition, on each occasion being brought 
up to date by the excision of all that has become 
obsolete and the introduction of what is new and 

The issue for 1939 is now available and once 
again the opportunity has been taken to inoor- 
porate new material and, where necessary, to 
effect the revision of tables. The information has, 
been presented in the most concise form by experts 
in their several branches, and the general revision 
has bean made under the direction of the editor 
of the Engineer. Of ita two main parts, the first 
contains general principles and data. The second, 
entitled ‘Descriptive Sections’, is devoted to 
practical applications of these principles in civil, 
mechanical, electrical, naval, automobile and 
aeronautical engineering works. ‘There are also 
sections dealing with ancillary subjects such as 
acoustics, explosives, paints, depreciation, and 
legal notes for engineers, to name but a few of 
these. - 

The increasing revisions and additions in order 
to keep the book up to date with current practice 
have brought the 1989 volume up to 2,824 pages. 
It is profusely illustrated by diagrams and half-tone 
illustrations, and contains valuable descriptions of 
the products of many important engineering firms. 


Horizons 


and both of which do not acourately represent 
Portuguese accomplishments, as evidence that the 
Portuguese policy of secrecy led to the falsification 
of material supplied to cartographers and to the 
general scarcity of Portuguese maps. 

Two chapters deal with ‘expanding horizons’ in 
Asia and in Africa. In the latter, Mr. Kimble puts 
up a good caso for the genuineness of the work of 
the anonymous fourteenth century Spaniah Fran- 
ciscan who seams to have had some knowledge 
of the west coast of Africa at least as far as Sierra 
Leone. f 

A number of well-produced photographs of 
early maps, and a select bibliography complete a 
work on which both author and publishers are to 
be warmly congratulated. To the latter a special 
word of thanks is due for encouraging the publica- 
tion of works by English writers on the history of 
geography and thereby filling s serious gap in 
geographical literature. Mr. Kimble’s book is 
worthy to stand by any of ita predecessors. œ. 
. J. N. L. B. 
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Kleine Erdbebenkunde . 
Von Prof. Dr. Karl Jung. (VerstAndliche Wissenschaft, 


Band 37.) Pp. v+159. (Berlin: Julius Springer, 
1938.) 4.80 gold marks, 


a Fue admirable little book contains a large 
amount of information in a small space and, 
although succinct, is eminently readable. Tho nine 
chapters include such topics as macroseismic effects, 
the geography, nature and cause of earthquakes, the 
method of obtaining seismograms and information 
concerning shocks, the propagation of earthquake 
waves, microseisms, and the application of earth- 
quake knowledge chiefly to seiamio prospecting. 
Dealing with the cause of earthquakes, Prof. Jung 
says: “Concerning the fundamental causes of the 
formation of mountains, of earthquakes, and vol- 
canicity there are only suppositions partly sub- 
stantiated, and no one theory has yet found general 
recognition”. Thereafter a nice balance is maintained 
between the various current theories, and an adequate 
discussion is given of the materials of the earth’s 
crust and beneath the crust, which materidls have 
sufficient strength to cause and maintain oscillations 
and yet yield to the forces required by isostatic 
theory. 

The illustrations in the book are very clear and 
often give the resulta of much mathematical investiga- 
tion without using a single mathematical symbol. 
The text is well mformed and up to date. For more 
detailed information the student must consult the 
publications listed at the end of the book, which he 
must also do for the authors of the original works 
mentioned whose names are often omitted. The book 
is of handy pocket size and is vary well printed. 

E.T. 


African 
By Joseph Crad. Pp. 286. (London: John Gifford, 
Ltd., 1989.) 12s. 6d. net. 


. CORAD’S story of his youth and early man- 
hood in South Africa is an “liad” rather than 
an ‘Odyssey’; for its main interest lies in combat 
of the truly heroic type. His story of life in South 
Africa, nearly fifty years ago, when he was pioneering 
in the country of the Matabele, is Homeric in ita xest 
for battle. He took part in the Matabele War, which 
ended in the death and defeat of Lobengula; and 
then for a period was in East Africa, working in 
Zanzibar and making a trading journey on foot to 
Lake Tanganyika, when he was attacked by raiding 
Masai, He then travelled in other parts of the world ; 
but of his adventures we are not told, his narrative 
being concerned with Africa only. In addition to 
service in the Boer War, he fought with the Natal 
forces in the suppression of the Zulu rising of 1906-7. 
Mr. Crad’s view of the native peoples of South 
Africa, notwithstanding his experisnce of the 
crueltdes practised in their raids in his early days, is 
impartial, and for certain sides of their character he 
has no little admiration. In the light of his know- 
ledge of the native he confidently anticipates that 
trouble, siinilar to that whem ovens the Soe 
in 1906, is Likely’ to recur. 
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The book, in view of its intimacy of detaj 
is a record of a phase in the relations of black am 
white, now completely passed away, which is < 
more than ephemeral interest. It is also a vivid pictur 
of the practical working of the Matabele and Zul 
military organization. 


Capri 
Per Immanuel Friedlaander. Tradotto da Angel 
de Angelis. Pp. 168+12 plates. (Roma: Societ 
Italiana Arti Grafiche, 1938.) 25 lire. 
AnTV Capri, the amall island lying ‘at th 
entrance to the Bay of Naples, has a tote 
area of only some four square miles, it has an ex 
tensive literature. Ita many interests have brougb 
it fame since the days when it was the resort o 
Roman emperors. Prof. Friedlaender attempts witl 
considerable success to survey all aspects of the 
island. The peculiar geological structure of the 
caves and caverns of the island is fully discuased 
and the flora and fauna receive special notice. Thi 
second half of the book deals with the story of th 
people, the antiquities and the history, and conclude 
with a bibliography. If the volume contains little 
that is new, it collects much scattered matter in an 
accesible form. There is a map an a scale of 1 : 12,00¢ 
in an end pocket. 


Practical O ic Chemi 
Oharies Saunders. Second edition. Pp. xii+418. 
(London, New York and Toronto: Longmans, 
Green and Oo., Ltd., 1988.) 8s. 6d. net. -~ - 
new issue is unchanged, except that it con- 
tains an account (2 pp.) of Middleton’s sodium 
carbonate-zino method for detecting nitrogen, halo- 
gens and sulphur in organic compounds, with the 
addition of some useful tables of physical constants 
(m.p. and b.p.) of organic compounds (12 pp.). The 
publication of & second edition of this work two years 
after its original appearance testifies to its funda- 
mental soundness. It meeta admirably the require- 
ments of general degree courses in practical organic 
chemistry, and may be heartily recommended also 
to more junior students. J. R. 


Principles of Genetics 
By Prof. Edmund W. Sinnott and Prof. L. C. Dunn. 
(MoGraw-Hill Publications in the Botanical Sciences.) 
Third edition. Pp. xiv+408. (New York and 
London: MoGraw-Hill Book Co., Ino., 1939.) 21s. 
Wonu an appreciable increase in size, this 
edition includes adequate treatment of recent 
work, such as position effect, somatic crossing-over, 
selivary-gland chromosomes, cytoplasmic inheritance 
rewriting, which appears to have improved the text. 
This third edition contains a remarkably complete 
and well-illustrated simple statement of the elements 
of genetics for biological students. The subjecta of 
crossing-over and the chromosome theory of heredity, 
highly important in modern genstios, are dealt with 
particularly well. F. W. 8. 
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Fission of Heavy Nuclei: a New Type of Nuclear Disintegration 
By Dr. N. Feather, Cavendish Laboratory, Cambridge 


HE first indication that the transmutation of 
heavy nuolei could be effected in a laboratory 


periment was obtained by Fermi im March 1934. , 


irie and Joliot had just discovered that short- 
red radioactive species are produced as the result 
‘a-particle bombardment of certain light elements, 
ad Fermi, socepting the appearance of such 
aduced’ radioactivity as proof of transmutation, 
wy soon showed that the nuolei of almost all 
ments, even those of highest atomio weight, 
adergo transformation when neutrons are used. 
«com his early experiments Fermi concluded that 
. general the neutron is simply captured by the 
aoleus, and he went on to show that this process 
` capture is usually more efficient—and some- 
anes very much more efficient—when the neutron 
moving with a small (‘thermal’) velocity, before 
16 collision, than when its energy is large. 
ventually he found that negative electrons were 
nitted in the disintegration of the radioactive 
ecoducte obtained in all these capture transforma- 
ons, and thus the final result of the combined 
rooess of neutron capture and 8 disintegration 
ras in every case shown to be the production of 
nucleus having both mass and charge numbers 
tester by one unit than the mass and charge 
uumbers of the nucleus bombarded. 
In June 19341, Fermi and his collaborators 
«btained negative electron activities from thorium 
nd uranium under neutron bombardment, and 
hey quite naturally supposed, on the basis of 
heir previous investigations, that in the latter 
ase a nuclear species of atomic number Z = 93 
must remain after disintegration of the unstable 
xoduot first formed. Further examination showed 
hat not one but several distinct radiocelements 
vere produced as a result of the bombardment 
f uranium, and rough chemical tests proved that 
ye of these, at least (half-value period t= 18 
ninutes), was not attributable to an element of 
ztomio number Z = 92, 91, 90, 89, 88, 88 or 82. 
[t seemed quite clear, then, that after the uranium 
nucleus had captured a neutron, not lees than two 
3 transformations followed, and consequently that 
% new element, for which Z was not less than 94, 
was ultimately produced. ‘These conclusions at 
onoe gave rise to much argument amongst chemiste 
as to what the chief chemical properties of these 
hypothetical transuranio elements might be, but 
> great deal of careful research in many physical 
sboratories throughout the world only served to 


strengthen the assumption that, apart from any 
preconceived ideas about chemical behaviour, such 
elements were certainly formed when uranium was 
bombarded by neutrons. 

By May 1937, Meitner, Hahn and Strassmann’ 
had recognized the existence of nine separate 
species arising from this transformation, and had 
suggested genetic relations between them whioh 
supposed that every element of atomic number 
between (and including) 92 and 97 was repre- 
sented, either as intermediate or end product 
of a series. They identified three of these nine 
products (T = 10 seo., 40 seo., 23 min.) as unstable 
i of uranium, and the remainder, which 
could all be obtained by precipitation with 
platinum as sulphide in acid solution, as the trans- 
uranic elements already mentioned. The scheme 
presented certain difficulties, it was admitted, (no 
evidence for the final return of the unstable nucleus 
within the ordinary range, Z lees than 93, could 
be found, and awkward questions conoerning 
isomeric forms were raised in an acute form) but 
it was the best that could be done. 

Then, in October 1937, Curie and Savitch’ dis- 
covered a tenth activity of about 34 hours period, 
and at once proceeded to investigate the chemical 
nature of the element to which it belonged. They 
showed that this radioelement did not separate 
with the platinum precipitate and soon discovered 
that it bore a close resemblance to lanthanum in 
chemical behaviour. At first the most plausible 
suggestion appeared to be that the new species 
was an isotope of actinium (Z = 89). Then two 
very disturbing facts were encountered. First, a 
body of the same period and almost identical 
properties was among the active products formed 
in the disintegration of thorium by neutrons, and, 
secondly, it was found possible to separate actinium 
almost completely from the new body by a lan- 
thanum fractionation. In September 1938, Curie 
and Savitch‘ wrote, “On the whole, the properties 
of R 3-5 h. are those of lanthanum, from which 
it appears that until now it has not been 


The work of Curie and. Savitch immediately 
prompted a further search for activities belonging 
to elements of atomic number less than 92 pro- 
duced in the uranium transformation, and, as a 
result, Hahn and Strasamann® discovered fwo 
other lanthanum-like and three barium-like pro- 
ducts. These workers believed that they had 
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demonstrated the production of each of the former 
species from one of the latter, but at that time 
they still inclined to the view that actinium and 
radium isotepes were really in question. However, 
in January of this year, they reported* that 
fractionation of the new bodies with mesdthorium 
and barium (or lanthanum) invariably oonoen- 
trated the neutron-produced activity with the 
lighter carrier and resulted in a complete separa- 
tion of mesothorium 1 (radium), or mesothorium 2 
(actinium). The conclusion now appeared in- 
escapable that active isotopes of barium and 
lanthanum were among the products of the 
bombardment of uranium with neutrons. 

At this stage, Meitner and Frisch’ discussed the 
problem on the Bohr theory of heavy nuclei, 
making particular use of the essentially classical 
‘water-drop model’ of the highly condensed system 
of particles of which such a nucleus is constituted. 
They concluded, “It seems therefore possible that 
the uranium nucleus has only small stability of 
form, 4nd may, after neutron capture, divide itself 
into two nuclei of roughly equal size. . ~~ . Theee 
two nucléi . . . should gain a total kinetic 
energy of c. 200 Mev. .. . This amount of 
energy may actually be expected to be available 
from the difference m packing fraction between 
uranium and the elements in the middle of the 
periodic system”. Then Frisch’ obtained direct 
evidence for the projection of fission fragments 
with approximately the energy predicted, being 
able to detect the production of large bursts of 
ionization: in a uranium-lned ionization chamber 
which was irradiated by neutrons. Similar resulta 
were obtained when thorium was substituted for 
` uranium in the chamber, and it was concluded 
that some of the activities previously ascribed to 
isotopes of radium and actinium, in this case also 
resulted from fission of the nucleus under neutron 
bombardment. 

The investigations begun by Meitner and Frisch 
were rapidly followed by many others in physical 
laboratories both in Europe and in the United 
States: the confirmation of the findings of Curie 
and Savitoh by Hahn and Strassmann had indicated 
quite clearly to many workers that something new 
was involved. In Paris, in Berkeley, in Washington, 
New York and Baltimore, direct proof of the 
fission of uranium and thorium was obtamed 
within the space of a few days. Now, some three 
and a half months after the original announcement, 
go much has been published that rigorous selection 
is necessary in any report on the subject. For the 
remainder of this survey, therefore, only the most 
interesting features of the new phenomenon can 
poagibly be. included. 

Perhaps the first such feature ooncerns the 
radioelementa of the platinum precipitate, 
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which the previously supposed transuranio natu 
was now in question. Before the fission proce 
was discovered, both in Berkeley and in Cambrid, 
projects had already been formed of investigatir 
these elements for natural X-radiations, in tM 
hope of being able to deduce the atomio numb 
from the energy of the radiations (natural . 
radiations) as determined by the method of oritio 
absorption. ‘This problem became much simpl 


. once the presence of medium-heavy elements w+ 


suspected, since K-radiations -could be looked fo- 
instead of the more complex radiations of tl 
L-series. Almost at once, Abelson’ and Feathe 
and Bretacher“ found evidence for the natun 
XK.radiations of iodine from the long-lived aotivitie 
of the platinum precipitate, and, guided by th 
observation, were able to- identify chemically a 
tellurium and iodine two producta previoual 
described as eka-iridium and eka-platinum, r 
spectively. ‘Then several workers found other « 
the so-called transuranio activities in the product 
collected by recoil from bombarded uraniun 
Observations concerning the rates of decay of thea 
recoil sctivities"—and the resulta of chamios 
tests*"—left little doubt that almost all the previom 
assignments had been seriously in error. At th 
present time, one might justly say that it canno 
definitely be maintained, concerning any of th 
activities separable from uranium, that it does no 
arise in & process of fission of the uranium nucleut 

There is, however, one important activity, o 
23 minutes half-value period, which is not separabl 
from uranium and for which, in consequence, th 
fission process cannot be assumed to be responsible 
This non-separable activity arises in a process o 
resonance capture of neutrons of about 25 ev 
energy, and the fact that negative electrons an 
involved must clearly indicate that a species fo 
which Z = 93 is formed as the result of the dis 
integration. Yet, in spite of much careful investiga 
tion, no radioactivity of any kind has been dis 
covered which is unquestionably due to th 
transformation of this species. Furthermore, ix 
respect of the parent species (the uranium isotop 
for which T = 28 min.), this is clearly a quasi 
stable modification of the body which undergoa 
fission in the majority of cases, and: Meitner anc 
Frisch and Bohr" have discussed this aspect o 
the phenomenon. They have pointed out that ther 
is nothing intrinsically incomprehensible in th 
occurrence of resonance capture (emission of y 
radiation) rather than fission in certain circum 
stances. In any event, division of the nucleus ink 
two fragmenta must be preceded by the concentra 
tion of the available energy in a type of nuclee: 
motion of large deformation, and this concentration 
may be very unlikely if the original state of th 
system, after capture of the neutron, is one o 
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nsiderable symmetry. Or if, as Bohr has 
sumed, the effect of thermal neutrons in pro- 
mcing fission in the case of uranium (such neutrons 
e quite ineffective when thorium is bombarded) 
ascribed to capture by the rare isotope ™'U, 
id the resonance effect and the fission process 
1e to fast neutrons are ascribed to "'U, it may 
‘en be that, at the resonance energy, the oom- 
snd nucleus is not formed with sufficient energy 
excitation for the neutralization of the small 
ability of form which it naturally possesses. As 
gards the whole of this question, more definite 
mnelusions must clearly await further experi- 
«onta: Joliot: has reported a Variation in the 
lative proportions of the different fission products 
s the energy of the neutrons is altered—and this 
aight be held to favour the suggestions of Bohr— 
=at Bjerge, Brostram and Koch! have failed to 
tablish any difference in the decay of the products 
Mbtained with high-energy neutrons and thermal 
eutrons, respectively. ' 
Hitherto, the process of fission has been spoken 


f without any precise statement regarding the’ 


ature of the fragments which result from the 
rimary act of division of the nucleus, and in fact 
ary little exact knowledge is as yet available on 
this point. Determinations of the range of the 
Sasion products provide some information. In the 
mirst place, they indicate that (with uranium and 
-asb ASN the process occupies lees than 
= x 10» seo. from the time of capture of the 
meutron (the forwards range is slightly greater than 
he backwards range, showing that very little of 
+s original momentum is lost before the oom- 
pound nucleus divides4), and, secondly, they 
sppear to favour a very small number of oom- 
peting primary processes, rather than a large 
number of possibilities. On the other hand, 
chemical investigation reveals such a wealth 
of active products’ (with atomic numbers lying 
between 35 (Br) and 57 (La), if not more widely 
distributed) :that some adequate explanation of 
their complexity must certainly be found. It 
would appear that the discovery that very fre- 
quently neutrons are emitted almost instan- 
taneously by the original producta of fission” 
already provides a basis for such explanation 
(nuclei, first formed, presumably, in states of 
high excitation, emit either neutrons or quanta 
of radiation in passing to longer-lived states). 
Also, even after these states have decayed with 
f-emission, experiment shows that occasionally 
product nuolei result, still with sufficient energy 
of excitation for the ‘evaporation’ of neutrons 
to be a possible alternative to radiative transi- 
tions leading to more stable states. In this 
connexion, Roberts, Meyer, and Wang™ and Booth, 
Dunning and Slack™ have reported delayed 
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neutron periods of about 12 sec. and 45 sec., when 
uranium is bombarded, whilst a similar feature has 
also been established in the case of thorium. 

The frequenoy of the neutron-evaporation pro- 
cess accompanying fission, and the energies of 
the neutrons so produced, have been studied by 
many workers, but so far most exhaustively by 
Joliot™ and his colleagues, and by Fermi” and 
others in New York. The general result appears 
to be that, for each process of fission with uranium, 
at least two neutrons, having a mean energy of 
the order of 10* ev., eventually evaporate from the 
residual fragments. Since neutrons of less than this 
energy are still capable of producing fission on 
their own account (probably in “*U, as already 
suggested), the possibility of a cumulative process 
of exothermic disintegration has to be considered. 
Clearly, if the probability of removal of neutrons 
in processes other than those which result in 
fission is sufficiently reduced, the latter proccss 
must eventually build up m any solid substance 
containing uranium. Direct experiments on this 
aspect of the matter have not yet -bean reported 
in the scientific literature, but at this stage it may 
be pointed out that, even in pure uranium, it is 
well known that a non-fisaion capture process takes 
place (v. sup.), whilst the unlimited generation of 
energy in the solid material would ultimately 
increase the energy of the ‘thermal’ neutrons until 
their efficiency as agents for fission was greatly 
reduced. Already several attempts have been 
made™ to calculate the course of the phenomenon 
using existing data, but the assumptions upon 
which they have been based have generally been 
80 severely idealized that no confidence in numerical 
values is at present likely to result. 
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The Concept of Instinct 


By Dr. J. A. Loeser, formerly Professor of Psychology, 
University of Berlin 


WHEN a hen has laid eggs for the first timo in 

her life she immediately sits on them. She 
does not know why she does this for she does not 
consciously know what an egg is, nor what inou- 
bation is, nor can she take any interest in the 
hatching of the future brood. Hitherto science 
has called this a typical example of animal instinct. 
Without any consciousness of the biological pur- 
pose, it is said the animal finds the right thing to 
do because it was born with a mysterious instinct, 
which is inherited from the experience gained by 
ite ancestors in primeval times. 


THE CONCEPT oF INSTINCT 


What is the real truth of the matter? Careful 
investigation has proved that the animal certainly 
has personal motives for sitting, but they are not 
biological ones. Shortly before the beginning of 
hatoahing-time the animal’s breast shows the so- 
called hatching spot. Here the feathers fall out 
and there is a bald spot which feels hot, as if from 
inflammation (probably caused by hormones). 
This evidently tauses the animal pain, for it 
seeks cooling substances, which must necessarily 
have a curved shape to be effective. After the eggs 
have been laid, these offer what is required. But 
wo may just a8 well give the hen stones or billiard 
balls to sit upon; she will ‘hatch’ them in exactly 
the same way, because all she wants is to soothe 
the discomfort of her body. It is also possible to 
soothe the ‘hatching irritation’ in an entirely 
different way, that is, by holding the animal’s 
breast in cold water. These are experiments which 
even the peasant knows and often makes for 
practical reasons. Only a bird which has these 
‘spote’ sita on the eggs, and with many species 
frequently it is the oook. Similarly, the bird takes no 
more interest in its own eggs than in those of 
another bird, if these are put into ita nest soon 
enough to become familiar. There is, therefore; 
no such thing as purposeful hatching. The hen 
only sita on her eggs while the irritation from the 
‘hatching-spot’ lasts. When the eggs have been 
hatched, others may be substituted, and she will 
continue to sit on them. But when the irritation 
has ceased, the hen does not continue to sit but 
forsakes the eggs, which decay. 

Usually, however, this subjective conduct on 
the part of the bird serves a purpose, for the 


consequence generally is that the eggs are hatchee 
The hen turns the eggs so that she may sit c 
the cool parts, and without meaning to do so sh 
thus causes all parts of the egg to be equall 
warmed. : 

This example shows animal behaviour in a 
entirely new light. The conclusions to be draw 
from it are the following : 

(1) Every animal acts only in accordance wit 
personal or subjective impulses ; it only satisfies it 
personal needs. The hen merely wishes to soothe 
the pain of the ‘hatching spot’. 

(2) The ‘means to do this may vary a grea 
deal; they are fundamentally variable. -It ia . 
matter of indifference to the hen whether she sit 
on eggs or on other subjecta, or whether cold wate 
is used for satisfying her needs. 

(3) Biological purposes are not aimed at 
either consciously or unconsciously, that is 
instinctively. The ‘personally’ motivated behaviour 
is often biologically useleas or harmful. The her 
is indifferent to the fate of the eggs. Frequently 
however, subjective (psychological) aims and 
objective (biological) purposes coincide. 

The theory of the psychological autonomy of action 
in all living creatures, which I evolved on these 
lines a fow years ago, cast doubt on all mechanistic 
conceptions of human and animal behaviour and 
therefore to the ancient conception of instinct, 
which had persisted for more than two thousand 
years. This conception had completely dominated 
the theory of organic behaviour. All actions were 
traced to fundamental instincts, even the actions 
of the apparently free will, for at long last the 
motives for these too were believed to consist in 
vital impulses. Š 

In opposition to this conception, the new theory 
postulates the fundamental ‘uniformity of all 
organic action’ from the simplest reaction of the 
Protozoa to the voluntary action of man. The 
prototype of all reaction, indeed, is this voluntary 
action. Ite principle is variability in the choice of 
the means to obtain its ends. 

The aim of voluntary action is always a personal 
motive, a psychological experience, which repre- 
sents the subjective reason for the reaction. The 
motives themselves may be of an inferior or of a 
superior nature, that is at present theoretically 
unimportant. Every organic action, therefore, is 
merely the satisfaction of an impulse, without 
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gard to the question as to how far self-preserva- 
“on and race-preservation, the two impulses 
merally recognized in biology as the only in- 
nential ones, are guaranteed. 

These two great unconscious motives in the 
«cory of instinct and all biological psychology 
ust be eliminated ; they do not exist; they are 
either conscious nor unconscious impulses of 
wganio behaviour. If then there is no instinct 
3 the imaginary basis of action, neither is there 
agtinctive action or reaction, in short no uncon- 
iiously suitable action (that is, no action for the 
arpose of self-preservation or race-preservation) ; 
ore is no pre-formed reaction which intervenes, 
3 an inherited factor, between the sensation and 
s expression. k 

Only in a certain percentage of cases do self- 
reservation and race-preservation ocour in Nature 
a the consequence of purely individual action. 


VOLUNTARY AND REFLECTIVE ACTION 


The first and fundamental question here is the 
wansition of ideas in the line whioh leads from 
«ue voluntary action (or action of the free will) 
y way of rigid instinct, occasionally modifiable, it 
i; true, yet essentially and fundamentally in- 
ariable, to true reflex action. If this continuous 
ine cannot be sharply divided, the result will 
lways be: instinct is in the end a reflex-chain 
ind the action of the will is only a relaxed action 
f the instinct; this was how it was described 
‘ven in the most recent publications. Instinot is 
«otually only an ‘extended organ’—this was the 
igid and materialistic conception of what is in 
ruth free responsive action. 

So we must first find a short and correct defini- 
jon of reflex action. It is characterized by move- 
cent independent of the personal will, such as is 
be found in the action of the internal organs of 
he body. Reflex action needs a nerve centre the 
.xistence of which has in many oases been proved. 
is it does not emanate from the ego, it is not 
lirected towards the ego’s purposes ; how far it is 
siologically useful is another question. But this 
8 not our concern for the moment. 

In contrast to these involuntary processes all 
thers appear as voluntary actions, modelled on the 
rue action of the will. To these belong the volun- 
ary closing of the eyelids or voluntary breathing, 
whereas involuntary breathing is a reflex. To 
ihese belong also, however, as I have proved by 
+ number of examples, most of the so-called in- 
itinctive actions—not, it is true, taken as a whole 
as described in the famous old alternative: 
xonscious action of the will or unconscious action 
f the instinct), but analysed and broken up into 
» series of “small voluntary actions’. 
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Thus every true action (action of the free will) 
is a natural product of all the circumstances, & 
product consisting of three main factors. That is, 
psychological and physical tendencies and abilities 
can only be effective in the animal’s natural sur- 
roundings. In short, every living creature acta in 
any given situation so far as possible under the 
impulse of pleasure or pain. 


SENSATION AND REACTION 


Most investigators pay too little attention to the 
decisive factor, sensation, which they generally 
treat as of minor importance. Instinot is mostly 
defined as unconsciously purposive activity. But 
why should there be any sensations, pleasure or 
pain, and whence do they arise, if they do not 
cause a reaction and, moreover, & fitting reaction ? 
Does not every living creature, as the simplest 
observation shows, act in a manner which leads, 
for example, to the satisfaction of the painful 
sensation of hunger? On these occasions bio- 
logically inexpedient activity frequently occurs, 
such as the eating of injurious food, only because 
it has a pleasant taste. It is only personal impulse, 
that primarily controls and guides action. 

A striking example of instinct seems to be that 
of the swallow, the instinct of which appears to 
impel her to a sticking activity, even when there 
is no reason for it, when, for example, she has a 
perfect nest. The sticking is an instinctive impulse, 
it is said. But birds which build with saliva— 
swallows as well as nuthatches and salanganes— 
have special salivary glands, whioh swell during 
brooding-time and obviously drive them to secrete 
the salivary fluid, as is the case with all animal 
secretion. Alfred Brehm has pointed out that 
the pain caused by the swollen glands impels the 
animals to get rid of the secretion of these glands 
by pressing and rubbing movements. Bo here, too, 
there is no question of the irresistible beginning 
of a purposive instinct but of a subjective activity 
on the part of the bird, of a significant reaction to 
a painful stimulus, a reaction which may, however, 
be purposeless. 

One of the chief examples of instinct, the 
piercing reaction of the lanneret (Lansus collurto L.) 
has since been proved, in complete agreement with 
my theory, to be the result of suitable actions 
acoording to the principle of trial and error, know- 
ledge of the thorn being only acquired after long 
investigation (Lorenz). Another pillar of the 
instinct theory has therefore fallen. 

A splendid new example of instinct analysis 
according to my theory is solving the famous 
problem of the ouckoo’s egy. This was formerly a 
problem which evidently defied solution. How is 
it that the cuckoo’s eggs found in other birds’ 
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nests always correspond in colour to those of the 
owner of the nest tł How can the cuckoo sometimes 
put bluish-green eggs, then again white ones with 
brown spots, or speckled or unspeckled ones into 
the strange nest t If the eggs differed from those 
of the host, they would, of course, be thrown 
out of the nest. But it is just these funda- 
mental problems that have been solved quite 
naturally. Each cuckoo has been bred in a certain 
kind of nest and has been fed with a certain 
kind of food. This influences the oolour of the 
eggs, for example, the bluish-green oolour of the 
garden redstart’s eggs. We now know almost for 
certain that for the purpose of laying her eggs, 
the cuckoo generally only chooses a nest like the 
one in which she herself has been reared and with 
which she is therefore familiar. ‘This is easily 
explained. So her eggs are laid beside eggs of a 
different nature but of the same colour, and are 
therefore not thrown out by the host but hatched 
by her. In this way, a particularly complicated 
problem has been solved in a perfectly natural 
way in conformity with my theory, according to 
which purely physiological factors (the same 
colour resulting from the same food) generally 
co-operate in these complicated cases with psycho- 
logically motivated reactions (choice of the 
familiar kind of nest). Here, therefore, we have 
series of truly voluntary actions, and analysis has 
led to the solution of the problem. 

It is therefore evident that there is always a 
personal reason for the action, and that nothing 
takes place without such a motive. 

The second decisive point is the reaction to 
emotion. .Every action is always and only the 
response to an emotion. Where the psychological 
basis is very narrow and slight and the physical 
possibilities very unmistakably re-formed, the 
response may be of an exceedingly stereotyped 
nature. In such.cases the impression gained from 
superficial observation will be that the actions are 
really mechanical. 

It is well known that ichneumon flies sting 
strange caterpillars or grubs which they find be- 
neath the bark of a tree. The explanation of this 
mystery was found by means of an experiment 
which once more proved the exclusive effect of 
personal impulse. In this case, the impulse was 
provided by the smell of the victims. It was proved 
that the ichneumon flies also stung small paper 
cornets filled with the blood of the caterpillars or 
grube, this blood providing the characteristic 
amell. If there were an instinct or some complete 
reaction unconsciously serving a vital purpose, it 
would necessarily include the strange insect as the 
object of the action, for without this insect sa its 
objéct the action itself would be useless. It is 
therefore clear that here too the stimulus merely 
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leads to its own satisfaction irrespective of ar 
object or purpose, whereupon a true inner organ 
reflex action takes place, which causes the layir 
apparatus to function. 

The well-known experiment made in Germar 
a few years ago with young storks in order to subm 
their instinct to an experimentum oructs ended * 
a real catastrophe for this conception. The bird 
which had been brought from east Prussia i 
the Rhine and which had not hitherto migrate: 
should have moved in a south-easterly directior 
according to the instinct theory. This is usual wit 
storks the home of which is in eastern German? 
a fact hitherto explained by the ‘instinct of dire 
tion’, that is a south-easterly instinct. The resul 
however, was that the storks scattered in a 
directions. Some were sighted in the Alps, som 
in France, but not a single one in the east. Th 
teason for this is that all the storks in easter 
Germany, being ‘water-birds’, must naturally mov 
along the river valleys, eto., where they find thei 
food, and finally in the direction of the Black See 
and the Bosphorus, whereas when taken to wester» 
Germany they pursue the opposite course, that iz 
like the west-German storks, they fly along th 
Rhine-Rhone valley to the western Mediterranear 
and North Africa. In this oase, however, the mos 
natural thing was for them to scatter, as storke 
‘traditional flyers’, mostly migrate under the leader 
ship of old ones, and this leadership was lacking. 


THE PROBLEM OF PURPOSE 


In all these occurrences in Nature as well a 
in all experiments, we have repeated evidence oj 
the uncertainty with which biological aims are 
achieved. A glance at ‘fundamental instinots’ will 
prove this; for example, the important and 
decisive food tnetinct, where the fundamental 
divergence between the significant reaction to 
stimuli (taste and smell) and the biological utility 
of this procedure is clearly evident. Every living 
creature, from the protozoon +o man, directa ita 
actions primarily and exclusively according to 
such subjective stimuli; only in the second place 
does the problem arise as to how far satisfactian 
of the stimulus is conducive to health. Even in 
the animal kingdom this problem may become a 
momentous one, a8 when certain tribes of anta 
cause the downfall of their community through 
excessive consumption of the intoxicating secretian 
of the plant-louse. It must be remembered that 
there is no question here of abnormal behaviour. 
On the contrary, it is in such extreme cases that 
the fundamental law is most clearly evident, the 
law of reaction to æ sensation. 

The frequently destructive behaviour in the 
animal’s care of iis young is perhaps the most 
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iking example of all. The fact that with many 
ecies the devouring of eggs and offspring is not 

1 abnormality, but almost a normal procedure, 

. with anta, bees, bumble-bees, also with some 

nda of fish, is clearly in favour of the ex- 

usive principle of the subjective satisfaction of 
pulse, a principle which rules even in opposition 
« elementary biological purposes. 

On the other hand, I have already given a 

stafled description of cases in which ‘genuine’ 
«re of the brood, that is the care of the young 
imal itself, aa well as genuine friendship and 
«vo in animals, are found. 

With regard to the problem of the so-called 
astinctive goal, migration of birds of passage is 
Ww special interest. It used to be said that the true 
«igratory instinct determined both, the passage 
aad its destination. But there is scarcely another 
«stance which proves so unmistakably that all is 
ariablo. At most it can be said that the impulse 
ef flying is constant, the impulse which is the 
indamental phenomenon of the migration, and 
hich I have already described in detail else- 
rhere. ‘This impulse signifies the beginning or 
reaking forth of a completely undirected storm of 
1otion—probably due to the action of hormones. 
n this storm the moving stimulus is onoe more 
ecognizable, the stimulus to which all migration 
3 the natural reaction. But the two factors 
ssential to the instinct, that is, the way and the 
al, are by no means pre-formed. On one hand, 
uiteble adaptation to circumstances is again 
+oasible, leading to the only action which is 
riologically (relatively) expedient. On the other 
«and, the logs is naturally very great, due to the 
lifficulties of the flight and to the inadequate 
ntelligence of the birds, which are not able to 
zauge the difficulties that face them. Frequently 
chey make fatal mistakes, as when the great 
docks of singing birds fly over the Black Sea by 
aight and perish in thousands, because their 
wings are frozen. The bird knows nothing, it 
neither recognizes ita danger consciously, for it 
evidently does not even know that it is flying 
over & great expanse of water, nor does instinct 


guard it unconsciously, but all the more surely, - 


from destruction. 
RESULTS 


So the nature of organio action proves to be 
quite differant from what has always been assumed. 
For the assumption of instincts makes the living 
creature an automaton, which, if properly ocon- 
structed, cannot make mistakes. (The famous 
struggle for existence constitutes only an ap- 
parent exception. For it is those individuals who 
have been most favourably predisposed from the 
beginning which automatically survive through the 
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process of selection. There can scarcely be any 
question of a real struggle.) The theory which I 
have propounded, that of the risk of organic life, 
is something fundamentally different. For every 
organism, from the lowest to the highest, acta in 
conformity with it, according to the same principle 
of adaptation to circumstances under the ægis of 
subjective impulses and experiences. Thus we 
have genuine reflection and genuine risk. We also 
have error as a necessary ingredient of life, not as 
the abnormal breaking-down of an automatic 
machine. A real risk, and in consequence & real 
struggle worthy of the name, are only possible 
where there is that which in ita highest sense is 
called free will. It always rests on the same 
principle—the possibility of selectson among various 
reactions. What we term psyche or consciousness 
is needful, that is real psychological experience, the 


recollection and estimation of which leads to the 


corresponding action. 

What becomes of organic purposiveness ? The 
only thing we must state as an indisputable fact 
in Nature is the presence of a certain pre-formed 
harmony. Every living creature is born with an 
organism which enables it to exist within certain 
limits. Part of this constitution is a disposition 
to experience certain stimuli. The fact that sugar 
has a sweet taste and therefore a pleasant one 
reste on constitutional factors. But the behaviour 
which satisfies such pleasurable impulses and 
wards off painful ones is by no means, and cannot 
be, pre-formed, for the ever-changing ciroumstances 
of life necessitate a constantly renewed adaptation 
to them. 

I must once more state emphatically that the 
instinct hypothesis is in direot contradiction to 
every result of the modern theory of heredity. It 
has been proved again and again that only a 
certain disposition to receive impressions on one 
hand, and to general emotional attitude and bent 
of mind on the other is inherited; for example, a 
profoundly emotional nature or a generally in- 
telligent disposition. We have never known, 
especially in practical life, anything like an inborn 
impulse to action or hereditary knowledge. We 
may inherit a talent for languages, but not a 
knowledge of French. Neither can knowledge that 
an object is there for a special purpose be inherited ; 
for example, the hen has not inherited the know- 
ledge that sitting on an egg will hatch it. We see 
that man’s knowledge and actions emanate from his 
mental and emotional disposition and as their result, 
but nothing more. There is no ‘born murderer’ as 
such, except in so far as a man is predisposed to 
murder by his general mental and emotional life. 
Instinct has been defined as ‘inherited experience’. 
Science has proved that such a thing does’ not 
&xist. 


NATURE 


May 27, 1939, Vor. 143 


The Aurora Polaris and the Light of the Night Sky 


HE relation of the aurora to the light of the 

night aky formed the topic of a Geophysical 
Discussion at the Royal Astronomical Society on 
May 19, under the chairmanship of Lord Rayleigh. 
Prof. 8. Chapman opened the discussion. 

Owing to its often strikmg appearance, the 
aurora polaris has long been studied. Dr. J. M. 
Stagg gave an account of ita appearance and 
changes ag observed at Fort Rae, near the auroral 
zone, during the second International Polar Year 
(1982/3) ; one remarkable feature he described 
was the occasional repetition, on two successive 
nights, of unusual and distinctive auroral appear- 
ances. 


The situation of auroral aros and rays and sheets . 


and diffuse clouds has for many years been 
determined with considerable accuracy by the 
methods introduced by Prof. C. Störmer, whose 
long-continued and fruitful work was rewarded, 
not long since, by the discovery that the very high 
auroras, extending up to 600 km. or even more, 
are generally in the part of the atmosphere which, 
though visible from the ground after sunset or 
before sunrise, is still illumined by the sun’s 
TayB. - 

Naturally, the auroral light was also examined 
by the spectroscope ; the spectrum includes several 
bands, some of which have long been known to be 
the so-called negative bands emitted by excited 
positive molecular ions of nitrogen (N,t); in 
addition, it contains a bright yellow-green line. 

A similar Ime was found to be present in the 
light of the night sky. But in other respects this 
light differs considerably from the auroral light, 
as was first clearly emphasized by Lord Rayleigh ; 
it does not contain the N,+bands : it is diffuse and 
formless, but always present, in all latitudes ; ite 
variations are much less rapid and lees great than 
those of the aurora. 

The wave-length of the green line in the night- 
sky spectrum was determined very accurately in 
1928 by Baboook, using an interferometer ; it is 
6577-35, and ita width is very small, only 0-030 A. 
A few years ago, Harang and Vegard (who has 
been one of the most assiduous and successful 
workers on the auroral spectrum) determined the 
wave-length of the green auroral line in the same 
way, and thus proved that the line is the same in 
the two spectra. These interferometer measures 
show that the line is of atomic origin and not part 
of a molecular band. Harang and Vegard have 
also demonstrated the atomic character, and 
found the accurate wave-lengths, of two red lines, 
6300 and 6364, in the auroral spectrum. € 


The same two lines, and also the yellow doubl» 
of neutral atomic sodium, have been observe 
interferometrically in the night-sky spectrum 
this was done in France, where several spectre 
scopista of the highest skill—Cabannes, Dufa: 
Gauzit and Bernard—are studying this light. Tr 
lines named above are the only ones in the aurom 
or night-aky spectra the atomic character of whic 
has been established by use of the interferomete 
The suspected presence of a line due to atom 
nitrogen has not yet been confirmed or disprove 
by this method. 

Recent years have seen a great advance in tiba 
accuracy with which the Imes and bands in th» 
two spectra are measured, and in the range of ths 
spectrum observed. For the night aky, the observe 
tions have been extended far into the ultra-viole 
(notably by Gauzit) and into the infra-red (b 
Slipher). Gauzit has made the remarkable dir 
covery that the night-aky extends to a 
least 2060 A. in the ultra-violet ; he suggests tha 
this light comes from the lower part of the ozon 
layer, which would absorb such light if it cam: 
from above (as it absorbs the sunlight of tha 
wave-length, during the day). 

The origin of the green lme 6577 long remainex 
mysterious, and it was not produced in the 
laboratory until 1925, when MoLennan, witl 
Treton, and others of his Toronto-fellow-workers 
began a brilliant series of researches which, aide 
by other discoveries of the time, by Frerichs 
Rubinowicz, and Bowen, established that the line 
is due to neutral atomic oxygen. The atomis 
transition involved is from the metastable 15, 
state, with a mean life-time of about 1 second, 
to a 'D, state, lifetime about 100 seconds, thess 
times having been caloulated by Stevenson 
transitions from the latter state to the (multiple' 
ground state *P,,, give the red lines 6300, 6364 
already mentioned. Thus the nature of the 
atomio lines in the auroral and night-saky spectre 
is now definitely ascertained. 

Kaplan’s laboratory experiments on nitroger 
mixed with oxygen have closely reproduced thi 
two spectra, and in particular have led to thi 
recognition and understanding of some of the 
principal (Vegard-Kaplan) bands in them. Thougl 
some important bands still remain unidentified, i! 
seems likely that all the principal bands, in bott 
spectra, are due to molecular nitrogen (neutral i 
the night-sky spectrum, and both neutral anc 
ionized in the auroral spectrum). The two spectre 
differ greatly in the degree of excitation involved 
that of the night-sky spectrum (about 7 volta 
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ing much leas than for the auroral spectrum 
«bout 20 volta). 

Dr. W. C. Price described the energy-level 
—<agrams for nitrogen and oxygen, indicating the 
ature of the various nitrogen emission bands, and 
Miso explained how the oxygen molecules, but not 
he nitrogen molecules, become dissociated by 
alight in the high atmosphere; both also 
ecome partly ionized, the nitrogen in the F layer 
nd the oxygen (O,) in the # layer. The energy 
f the night-sky light probably comes from the 
3-combimation of some of the oxygen atoms 
“hroughout the night, and Chapman has outlined 
he processes by which this energy can be trans- 
xmed into the observed light. The auroral light 
«4 probably due to the impact upon the molecules 
a the high atmosphere of fast-moving particles 
-ming from the sun. 

The temporal variations in the intensity of the 
aight-sky light have been studied in a remarkable 
«ries of researches, carried on for eleven years 
mder the exceptional difficulties of English skies, 
«y Lord Rayleigh. He devised a simple instru- 
aent, which was described by the Astronomer 
toyal, containing a permanent weak comparison 
mght-souroe (a radioactive uranium salt) and which 
«4y means of six simple colour filters enabled the 
tensity of the faint night-sky light, in three 
pectral regions, to be estimated within a range of 
«o fewer than thirteen grades. Copies of this instru- 
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ment were used by other observers, and notably 
for about eight years at the Cape and Canberra 
Observatories, in a co-operative research organized 
by Lord Rayleigh. Variations of annual, semi- 
annual and eleven-year (sunspot) periods were 
observed, as well as irregular day-to-day changes. 
McLennan, and independently Lord Rayleigh, 
also found a variation during the night, with 
maximum at 12 or 1 p.m., which has since been 
confirmed also by Russian observers. In addition, 
Lord Rayleigh made the very difficult deter- 
mination—of great theoretical interest—of the 
absolute photometric intensity of the green night- 
sky light (5577); this indicated that 1:8 x 10" 
atomic oxygen transitions (18, to D,) occurred 
per second in each square centimetre column of 
the atmosphere. 

In Lord Rayleigh’s own contribution to the 
discussion, he streased the difficulty of work on 
the night-aky spectrum, owing to its faintness, 
which makes it impossible, in the ordinary way, 
to get luminous spectra with much dispersion, 
unless large and expensive prisms are used. He 
considered that his father’s tube- pe 
might find a useful application in this field ; this 
instrument consists of a tube, with lenses at each 
end, which contains numerous, perhaps twenty, 
glass prisms in a liquid, carbon disulphide, of very 
similar refractive index; it oan give great dis- 
persion with little loss of light. 


Obituary Notices 


Sir Robert Bolam, O.B.E. 


HE death of Sir Robert Bolam, which took place 

at his home in Newcastle-upon-Tyne on April 28, 

mot only removes an outstanding personality of the 
medical profeasion from the north of England, but 
also one who by reason of his activities in larger 
spheres of medical interest had made a name known 
and respected in the profession all over Great Britain. 

Bolam’s name will always be connected with the 
two bodies to which he gave such long and valued 
service, the General Medical Council and the British 
Medical Association. He was first a member of the 
General Medical Council in 1920, being elected as a 
direct representative for England; then from 1928 
until his death he represented the University of 
Durham. It was only natural that his acumen and 
capacity for attention to detail led ultimately to his 
appointment as Ohairman of Business, and this no 
doubt, had he lived, would have been followed by 
yet higher honour in the Council. 

In the British Medical Association, Bolam was an 
active member for forty years, and here again his 
administrative ability, shrewdness and clear thinking 
soon brought him into prominence. He became a 


member of Council in 1915, acted as chairman of the 
Journal Committee and of the Hospitals Committee ; 
finally in 1920 he became chairman of the Council. 
His energy sad initiative were responsible for the 
transfer of the Association’s headquarters in London 
from the Strand to ita present site in Tavistock 
Square. In this move to what is now rapidly becoming 
the intellectual quarter of London, Bolam displayed 
foresight and faith which have since been justified 
abundantly. 

In spite of the energy which Bolam expended in 
the services to the General Medical Council and the 
British Medical Association, either of which would 
have been an ample occupation for a man of normal 
activity and talente, he gave his best services over a 
long period of years and in many capacities to his 
old school, the University of Durham College of 
Medicine and the associated Royal Victoria Infirmary. 
The posta he held were various; in the College of 
Medicine he was im turn lecturer on physiology and 
pathology, joint lecturer on physiological physica and 
chemistry, professor of medical jurisprudence, sub- 
gurator of the museum, while in the Infirmary he 
was assistant physician and pathologist. Later ho 
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became the first honorary physician in charge of the 
Skin Department and held this position until his 
retirement from the Infirmary staff in 1981. The 
accompanying lectureship in dermatology in the 
College of Medicine he held from 1914 until 1937. 
But as in London, so in Newcastle, Bolam was 
outetanding in his committee’ and administrative 
work. He was an active’ member of the senate of 
the University for many years and in 1931 was made 
pro-vice-chancellor, and was vice-chancellor in 1986- 
37. He acted as registrar of the Oollege of Medicine 
in succession to Prof. R. Howden, and in 1984 was 
elected its president. 

During the years following, Bolam’s main object 
was to see the College rehoused on a site facing the 


Royal Victoria Infirmary, and to this task he applied ` 


Following the merging of the College of Medicine 
and Armstrong College into the present King’s 
College in the University of Durham, Bolam con- 
tinued as chairman of the Building Board, in which 
capacity he was able to see the realization of his 
dreams. In spite of periods of ill-health during the 
last six months, he was able to receive H.M. King 
George VI and H.M. the Queen and to conduct them 
around the finished building on the occasion of the 
official opening in February of this year. 

An obituary of a man of such’ widespread activity 
as Sir Robert Bolam must necessarily tend to take 
the form of a catalogue of his services, in the recital 
of which the personal character is not given due 
weight. 'To those who knew him well, the memory 
of Bolam will be found not in a monument of brick 
or stone, not in the records of .the minute books of 
the many committees on which he served or which 
he directed, but in the personal memory of the man 


abiding to those who may claim to have been 
honoured by his friendship. R. B. GREEN. 


Sir William Butler, Bart. 

Ta death on April 5 of Sir William Waters Butler, 
Bart., deprived Birmingham, its neighbourhood and 
ita University, of one of their most generous 
philanthropists. 

Educated at King Edward’s School, Birmingham, 
Sir William entered his father’s business, which later 
became Mitchells and Butlers, Ltd., brewers. Further 
studies in the sciences were pursued ab the evening 
classes held at the Midland Institute, and he became 
a fellow of the Chemical Society. To the last he 
maintained an interest in the technology of his trade, 
and on more than one occasion told me that the 
most pleasant times in his routine week were spent 
in the brewery discussing technical matters on Sunday 
mornings when the distractions of workaday business 
activities could be temporarily banished. 

The British School of Malting and Brewing at the 
University of Birmingham, set up by subscription 
from a number of brewing firma in 1899, was strongly 
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supported from the first by Sir William’s firm. I 
1919, he initiated. the endowment of the Adria 
Brown chair of brewing, and in 1926 personally de 
frayed the entire cost of the new Department at th 
Edgbaston site. Without this donation, the erectio: 
of the new biology block there would have bee 
virtually impossible. Ho also made repeated dona 
tions to various departments of the University ; tw: 
of his most recent ones, £10,000 each, were re 
spectively for the endowment of scholarships im 
science and commerce and for the University Medica 
School. In addition he had served since 1917 on th 
Council of the University, and was known to posses. 
wide sympathies in all educational matters, and to b- 
evor ready wrth buatiees vice nd hap 
R. H. Horrins. 


Mr. G. E. Blundell 


Taun National Museum of Wales has lost a goo 
friend by the death of Mr. G. E. Blundell. For many 
years science master at Wellington College, Bhundek 
retained his interest in scientific matters when hi 
became lord of the manor at Newton Nottage nea: 
Porthcawl, paying special attention to chemistry anc 
geology, and eventually to archwology. Hoe was t 
keen observer, always ready to bring new discoveria 
to the notice of those to whom the information wa 
likely to be useful, with the result that although he 
seldom published the results of his own investigations, 
he contributed much that was of real value to the 
work of others. 

It was this generous attitude that brought Blundebl 
into contact with the National Museum of Wales. In 
1922, when the Museum was preparing to open ite 
doors for the first time, he became a member 
of the committee concerned with archwological] 
matters, and in 1926 he was elected to a seat on the 
Council. 

As an example of Blundell’s indirect contributions 
to archmology we might take the discovery, made in 
association with his wife (a daughter of the late 
R. H. Tiddemian of the Geological Survey), of bronze 
objecta and fragments of crucibles with adherent 
bronze, associated with fragments of iron and slag, 
pot-boilers and bones, in the sand dunes at Merthyr 
Mawr in Glamorgan. This proved to be the first 
Early Iron Age settlement to be found in Wales, 
and it was afterwards described by (Sir) Oyril Fox 
in “Archaeologia Cambrensis” in 1927. 

To geology, Blundell rendered useful service by 
recording excavations made in the vicinity of his 
home, and by his interest in the early history of the 
subject. The latter is understandable since he was 
related to the descendants of William Buckland, and 
as a result of it, interesting manuscripte relating to 
Buckland’s work in Wales have been deposited in 
the National Museum of Wales by Dr. Mervyn H. 
Gordon, one of the Dean’s grandsons. F.J. N. 


Wa regret to announce the death of Prof. 8. L. 
Loney, professor of mathematics in the Royal Hol. 
loway College (University of London), ffom 1888 
until 1920, on May 16, aged seventy-nine years. 
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News and Views 


de. E. D. Merrill 

Tre Linnean Medal of the Linnean Society of 
ondon was presented to Dr. E. D. Merrill through 
, representative of the American Embassy on May 
4. When in 1900 the new administration of the 
*hilippines established a scientiflo service, Elmer 
Xew Merrill, then fresh from ocojlege, was one of 
hose appointed. The botanical position there had 
wen rendered difficult because of two fires; one in 
887 had destroyed the herbarium of the Forestry 
Jureau, Manila, and the other had destroyed the 
ierbarium of the Guadalupe Convent during the 
Spanish-American War of 1899. Thus in the space 
of two years the work of Vidal and of the prieste 
sho had followed Blanco was largely obliterated. 
Whe problem facing young Merrill was one which 
would have daunted many much more experienced 
axonomists, but he faced it with characteristic 
and common sense. To know what the older 
sxxplorers had found and described necessitated 
visiting the same areas and making large collections, 
[hus not only did he collect in all parts of the 
mPhilippines as they became accessible, but also the 
axtensive herbarium be built up contained specimens 
strom all adjoining areas. His first administrative 
ppost was that of Director of the Bureau of Science, 
wPhilippme Islands, to which be was appointed in 1919. 
MHo rounded off his botanical work for the islands 
Wy the publication of “An Enumeration of Philippine 

lowering Plante” (1925-26) in four volumes. 


In his intensive studies of the Philippine flora, Dr. 
Merrill did not confine his attentions to Philippine 
«plants but investigated also the neighbouring Indo- 
Malayan floras. Borneo, Amboina (where Rumphius 
bad worked in pre-Linnean times), and Indo-China 
(where Loureiro had botanized) all received his 
attention. His “Bibliographic Enumeration of 
Bornean Plante” appeared in 1921, and ab intervals 
between 1917 and 1935 he published his invaluable 
interpretations of the species of the earlier Asiatic 
botaniste whose specimena, from one cause or another, 
had largely disappeared. In 1917 came his “Inter- 
pretation of Rumphius’s Herbarium Amboinense”’, 
in the following yeer his “Species Blanooanms”, in 
1921 his ‘Review of the New Species of Plants 
Proposed by N. L. Burman in his Flora Indica”, 
and in 1935 his commentary on Loureiro’s “Flora 
Cochinchinensis”. Since leaving the Philippines 
Merrill has filled arduous administrative posts, first 
as dean of the Faculty of Agriculture in the Univer- 
sity of California, then as director of the New York 
Botenic Garden and now, as administrator of 
botanical collections of Harvard University. In all 
these he has worked with the same energy and 
success. At the same time he has contrived to do 
what many holders of high administrative posts find 
impossible: to continue his old scientific work. 
During this latter period he has turned his attention 
chiefly to the botany of south-eastern China, and in 


collaboration with the enthusiastic young Chinese 
botanists has published numerous contributions on 
the flora of the region; and only a year ago he 
published, with E. H. Walker, a comprehensive 
“Bibliography of Eastern Asiatio Botany”, of more 
than seven hundred pages. 


Rev. E. O. James 

Tom Rev. Ernest Oliver James, professor of the 
history and philosophy of religion in the University 
of Leeds since 1933, has been appointed Wilde 
reader in natural and comparative religion in 
the University of Oxford for a period of three 
years as from October 1 next. Dr. James is well 
known for his studies in comparative religion in the 
school of Robertson Smith and Sir James Frazer. 
He was president of the Folk-lore Society in 1930-32, 
has edited Folk-Lore since 1982, and presided over the 
section of religions in the International Congress of 
Ethnological Sciences which met in London in 1934. 
In 1916-20 Dr. James acted as æ secretary of the 
Anthropological Section of the British Association, 
and in 1928 was an extra-mural tutor in anthropology 
in the University of Cambridge. From 1911 until his 
appointment to a professorial chair, Dr. James was 
engaged in pastorel work in the Church, among the 
parishes of which he was incumbent being Limehouse 
in the East End of London, where between 1917 and 
1921 his activities in eradicating the gross abuses pre- 
valent among the Chinese population attracted no 
little public notice. Hoe is the author of a considerable 
number of works on anthropological topics, among 
which may be mentioned ‘Primitive Ritual and 
Belief” (1917), “An Introduction to Anthropology” 
(1919), “The Stone Age” (1927), “The Origins of 
Sacrifice” (1938), “Christian Myth and Ritual” 
(1938), “The Old Testament in the Light of Anthro- 
pology” (1985) and “Introduction to the History of 
Religions” (1938). 


U.S. National Academy of Sciences: Medal Awards 
Tre following medals of the National Academy of 
Sciences were presented at the annual dinner of the 
Academy on April 25: Agassiz Medal, for oceano- 
graphy, awarded to Harald Ulrik Sverdrup, of the 
Scripps Institution of Oceanography of the University 
of California, La Jolla, for his personal oceanographic 
explorations in Arctic regions and his numerous con- 
tributions to physical oceanography and the inter- 
relations between the sea and the atmosphere ; 
Daniel Giraud Eliot Medal for 1933, and ascompany- 
ing honorarium of 200 dollars, awarded to Richard 
Swann Lull, of the Peabody Museum of Natural 
History, Yale University, m recognition of his work 
entitled: “A Revision of the Ceratopsis or Horned 
Dinosaurs”, published in the Memoirs of the Peabody 
Museum of Natural History; Daniel Giraud Elliot 
Medal for 1934, and accompanying honorartuth of 
200 dollars, awarded to Theophilus Shickel Pamter, 
of the University of Texas, in recognition of his work 
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on the chromosomes of the salivary glands in Droso- 
phila in relation to the problems of mutation and 
genetics, published in Genetics and the Journal of 
Horedsty in 1984; John J. Carty Medal, and award 
for the advancement of science, consisting of a 
gold medal, bronze replica, certificate and 8,000 
dollars, awarded to Sir William Bragg, of the Royal 
Institution, London, for his fundamental work in 
X-rey crystal analysis; he has shown how to reveal 
the constitution of crystalline forms and accurately 
measure them, and his studies have given birth to 
a new tool which is bringing to light important facta 
regarding such complex structures as the larger 
organic molecules. 


U.S. National Academy of Sciences: Elections 


ArT the annual meeting of tho National Academy 
of Sciences, Dr. Frank B. Jewett, president of the 
Bell Telephone Laboratories, was elected president 
for a term of four years, to succeed Dr. Frank R. 
Lillie, emeritus professor of zoology of the University 
of Chicago, who will retire on June 80. The following 
were elected members of the Academy: Gregory 
Breit, professor of physics, University of Wisconsin ; 
Detlev Wulf Bronk, Johnson professor of biophysics 
and director of the Johnson Foundation, University 
of Pennsylvania ; William Bosworth Castle, associate 
professor of medicine, Harvard Medical School, 
director of the Thorndike Memorial 
Boston City Hospital; Frederick Gardner Cottrell, 
president, Research Associates, Wash- 
ington, D.O., consulting chemist, Bureau of Chemistry 
and Soils; Frederick Parker Gay, professor of 
pathology and bacteriology, College of Physicians 
and Surgeons, Columbia University; Albert Baird 
Hastings, Hamilton Kuhn professor of biochemistry, 
Harvard University ; Vladimir Nikolaevich Ipatieff, 
research director of the Universal Oil Products 
Company, professor of chemistry, Northwestern 
University ; Merkel Henry Jacobse, professor of 
general Lies University of Pennsylvania ; 
Zay Jeffries, General 
Ohio ; 
Agricultural Experiment Station, New Haven; 
George Bogdan Kistiakowsky, professor of chemistry, 
Harvard University; Warren Judson Mead, pro- 
fessor and head of the department of geology, Massa- 
chusetts Institute of Technology; Oscar Riddle, 


investigator, department of genetics, Station for. 


Experimental Evolution, Carnegie Institution, Oold 
Spring Harbor, N.Y.; Adolph Hans Schults, associate 
profeasor of physical anthropology, School of Medi- 
cine, the Johns Hopkins University ; Philip Edward 
Smith, professor of anatomy, College of Physicians 
and Surgeons, Columbia University. 


Tue following were elected foreign associates : 
Sir Joseph Barcroft, profeasor of physiology, Univer- 
sity of Cambridge; Sir William Bragg, director, 
Royal Institution of Great Britain and Fullerian 
profeasor of chemistry and director of the Davy 
Faraday Research Laboratory; Dr. F. A. Vening 
Meinesz, profeasor of geodesy and cartography, the 
University of Utrecht. 
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Franklin Medals 

Franzu Medals have been awardod by t™ 
Franklin Institute, Philadelphia, Pa., as follow 
Edwin Hubble, Mount Wilson Observatory, Carneg_ 
Tnstitation of Washington, Pasadena, “In reoognitic 
of his extensive study of the nebule, particular 
those outside our galaxy, as a result of whioh tl 
dimensions of observed space have been greatly i» 
creased” ; Albert Sauveur (posthumously), profess 
emeritus of metallurgy and metallography, Harvar 
University, “In recognition of his outstanding wor 
in the science of metallography and of his many oo» 
tributions to this branch of metallurgy which hav 
been in a large measure responsible for changing tl 
heat treatment of steel from an art to a acience’’. 


Rare Frankliniana 


Viarrors to the recent exhibition of ‘Franklinians 
at New York Oity’s Grolier Club (March 16-April 1% 
were impressed alike by the incomprehensible ve» 
satility of Benjamin Franklin’s genius and by tb 
fascinating rarity of many of the exhibits displaye 
Printer, journalist, statesman, advocate of ino 
lation, inventor, and the most widely travelle 
American of his day, Franklin crossed the Atlant} 
Ocean eight times. That he was not unaware of th 
perils of travel is revealed by an obsolete wi 
“written by my own hand while waiting for a passag 
to England” in 1757. By his classic kite experimen 
in 1748 he proved the identity of lightning an- 
electricity, and his book ‘Experiments and Obsez 
vations on Electricity”, London, 1751, with a prefac 
by his physician and friend Dr. John Fothergil! 
carried his fame over the civilized world. ‘Som 
Account of the Pennsylvania Hospital’, Philadelphia 
1754, recalls that Franklin was instrumental i» 
founding what is regarded as the oldest hospital, b 
the modern sense of the term, in the present Unite 
States. He served as the first clerk to the board o 
Management and later as president. ‘‘Propoeals fo: 
Promoting useful Knowledge among the Britial 
Plantations”, 1748, is believed to be the earlier. 
suggestion in printed form for an American Philo 
sophical Society, to which the author offers hi 
services as secretary. The pamphlet shown is de 
scribed as one of two copies known. His first book 
“Dissertation on Liberty and Necessity, Pleasur 
and Pain”, London, 1725, the young Franklin grew 
to dislike so violently that he destroyed all remaining 
copies except one. Other exhibits included a selectior 
of his famous almanacs, so rare to-day, thougl 
originally issued in editions of 10,000 copies. 


Chaston Chapman Gift to the University of Leeds 
Ix 1938 Mrs. Chaston Chapman presented to thi 
University of Leeds her late husbend’s extensiv 
working library of modern books on chemistry 
together with complete runs of a large number o 
periodicals. Mrs. Chaston Chapman has now pre 
sented his collection of works on alchemy to th 
University of Leeds, where they are housed in th 
Brotherton Library. There is a small section o 
French books and a more extensive section o 
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mglish books. Noteworthy among the latter are 
‘the Mirror of Alchimy, Composed by the thrice- 
nous and learned Fryer, Roger Bachon”, London, 
97; the rare “Secrets Reveal’d: or, An open 
trance to the Shut-Palace of the King: Oontaining 
«o greatest Treasure in Chymistry, Never yet so 
sinly Discovered”, 1669; Plat, “The Jewel House 
Art and Nature’, 1653; and many other rare 
wks. Translations into English include Geber, 
‘he Works of Geber, the most famous Arabian 
ince and philosopher’, 1678; Beguin, ‘“Tyro- 
uum Chymicum’’, 1669; Paracelsus, ‘The Ohym- 
«l Transmutation of Metals”, 1657; Glauber, 
mho Golden Ass Well Managed”, 1670 ; Geener, 
m'he newe Jewell of Health”, 1576; Le Febure, “A 
mplsat Body of Chymistry”’, 1670; the 1677 and 
‘86 translations of Lemery, ‘‘A Course of Ohymistry”’ 
d “New Qurioaities in Art and Nature”, 1711, by 
same author. 


Or large folios from the Chaston Chapman 
lection there are good copies of the works of 
ricola, Cardanus, Josephus, Lucretius, Manget, 
«racelsus, Pettus, Petronius, Sennert, van Hel- 
ont, and others. There are some two hundred 
orks by German and Dutch seventeenth-century 
thors. Becher and Stahl, the two founders of 
© phlogiston theory, are well represented. There 
also certain editions of the strange work ‘De 
retis’, composed by Alexis of Piedmont, a 
sntrite revelation to the world of the secret 
medies that might have saved a patient’s life. 
ecial attention was also paid by Mr. Chaston 
Ihapman to Black, Boerhaave, Boyle, Newton, and 
sciestley, and there is an interesting series of old 
id modern books on brewing and fermentation, 
mmencing with “A Perfite platforme of a Hoppe 
arden”, 1578. A whole case is devoted to the 
oyal Society, with the first, second, and fourth 
litions of Sprat’s history of the Society. With the 
ngle exception of Lord Brotherton’s books, this 
awrefully selected library is the most valuable ool- 
ction of rare books that the University has ever 
werved. 


‘ledisloe Medal for Native Agriculture 

In the recently issued report of the Rhodesia— 
‘yasaland Royal Commission (see NATURE, May 20, 
. 829) stress is laid by members of the Commission 
« the expression of their individual views regarding 
artain mattera, on the importance of the develop- 
1ent of the native for the future of all three territories 
like. In this development, agriculture and native 
usbandry are assigned the foremost place, more 
specially in the two protectorates, of which the 
ature prosperity can only be based upon agriculture. 
n the memorandum appended by the chairman, 
ord Bledislos, and Mr. P. A. Cooper, it is said that 
‘education is a crying need of the African, but its 
yundation should, in his case, be knowledge of the 
ind and its proper treatment on the one hand and 
f the basio principles of nutrition and hygiene on 
he other. These lessons are even more vital to his 
rue welfare than reading and arithmetic, and should 
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take precedence of them.” They go on to point out 
that they are inclined to the view that both land and 
labour are at present wasted, adding a caution against 
dogmatic pronouncement that large areas of territory 
are permanently unsuited to human occupation or 
economic utilization. In order to encourage the 
development of the native as agriculturist, Lord 
Bledisloe has now instituted a silver medal for 
presentation annually in appropriate numbers to 
the chiefs of the various tribes of Southern Rhodesia 
who have done most to induce their tribesmen to 
adopt improved methods of husbandry. The medal 
bears on ita obverse the figure of a native Afrikander 
bull with the inscription “Southern Rhodesia 
Mutungamiri Umtungameli”, the Bantu and Sindabele 
terms for leader or guide. The reverse bears an ear 
of maize and the inscription ‘The Bledisloe Medal 
for the Advancement of Native Husbandry”. 


Treasure at Delphi 

A DIscovERY, which would seem to be remarkable 
even in the annals of Mediterranean archsology for 
the quantity of objects of gold brought to light, is 
reported from Delphi, where excavations have been 
ın progress under Prof. Delacotte on behalf of the 
French School of Archwology at Athens during the 
pest two years. A dispatch from the correspondent 
of The Times in the issue of May 10 states that in 
the course of raising and relaying the pavement of 
the Sacred Way from the eastern side of the 
Sanctuary in the direction of the Temple of Apollo 
in a search for inscriptions, a cavity has been found 
in the centre of the Stoa of the Athenians, in which was 
a masa of objects, covered with dust and ashes, and 
including & large number of gold articles. Of these 
the most important is the gold overlay of a chrys- 
elephantine statue, of which the ivory has been 
carbonized. The robe, diadem, ear-rings, bracelets, 
curls, heads and flowers, which formed the decorations 
of the robe, and the girdle, all in gold, have been 
recovered. A bronze statuette holding a receptacle 
for the burning of aromatic woods, which is complete 
and of remarkable workmanship, is dated at 500 B.o. 
In addition, there is a quantity of material in clay, 
copper and bronze. Expert opinion at present is that 
the finds show evidence of Oriental influence, possibly 
originating from the Greek cities of Asia Minor. A 
further discovery is a second cavity, found in working 
in a northerly direction from the Sacred Way, which 
was full of bronze and copper objects, all much 
encrusted, but otherwise in good preservation, Here 
also Eastern influence is discerned. 


Television and the Provinces i 

Me. O. O. Stanumy, chairman of the Television 
Development Committee of tho Radio Manufaoturers 
Association, spoke at Manchester on May 13 out- 
lining the great progress recently made with television. 
He pointed out that it is necessary to have a universal 
service for the whole of Great Britain in order to 
enable manufacturers to develop the export industry. 
The first step is to extend television to the provinbes. 
While the mentality produced by experimental tele- 
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vision remains, the public will not purchase seta. Even 
if only one provincial station were started, it would 
show that television has been accepted and would 
give a tremendous stimulus to the industry. The 
United States has studied the possibilities of television 
and by next September there will be twenty stations 
in operation. If good progreas had been made in 
Great Britain in providing provincial stations and 
services, manufacturers in this country could have 
produced sets m such quantities that the initiative 
could have been taken in the South American 
countries, in South Africa and in other places. Unless 
the rate at which we are now moving is accelerated, 
the stations to be provided in these places will be 
American stations, and if this were so, the sets now 
being produced in Great Britain would not work 
when connected to them. 


Changes in Bird Population 

Ix a civilized country, where social changes are 
rapid and often extensive, the wild population, 
whether of birds or other creatures, is undergoing 
constant readjustment. Much of the change passes 
unnoticed, and much, even if it be observed by local 
residenta interested in natural history, goes unre- 
corded. The Royal Society for the Protection of 
Birds is doing good work in stimulating interest in 
the changing phases of bird population by offermg 
the Medal of the Society and money prizes for the 
best paper on ‘“‘Changes in the bird population of 
Britain during the present century, in a district or 
districts known to the writer, in regard to the increase 
or decrease of species named, what cause or causes 
can be assigned, and what (if any) effect has been 
observed”. The causes which suggest themselves to 
the Society include—the universal use of the motor- 
car and the popularity of ‘rambling’, opening up 
hitherto secluded places ; afforestation ; road develop- 
ment ; the disappearance of hedges ; the invasion of 
the open country by factories; the replacement of 
open ditches by underground drains. There is also 
deliberate encouragement of birds to be reckoned 
with, by the creation of bird sanctuaries, the mftuence 
of the law's protection, and the altered outlook of 
the people towards the amenity of bird life generally. 
The competition should prove to be interesting and 
useful, although it is obvious that great care will 
have to be taken im sifting and adjudicating upon 
the causes alleged to be responsible for any change. 
The competition is referred to in the spring number 
(1989) of Bird Notes and Nowe. 


The National Physical Laboratory 

THa report of the Laboratory for the year 1988 
is a royal octavo pamphlet of 147 pages published 
by H.M. Stationery Office at 2s. 6d. The general 
report of the Executive Committee occupies 14 pages 
and is followed by reports of the superintendents of 


dynamics and Ship Propulsion, which enter into more 
detail, extending to 114 pages, and each concludes 


with a list of papers published by the Department 


NATURE 


MAY 27, 1939, vor 143 


during the year. They seem remarkably free fro 
obscure technical expressions and can in consequen 


‘ be read with ease by the general public. The chang 


of staff have been more important than usual. Thr 
directors have been in charge during the year a 
one superintendent has become director of resean 
in another Government department, while indust 
and Government departments have absorbed oth 
members of the staff. Lectures on the work of tl 

have again been given in large industri 
centres (17), and as usual: large number of reques 
for scientific information on pointe arising in industri 
work have been answered by the Laboratory witho 


devices he has used im oonverting sunshb 
into power (Smithsonian Miso. Col., 98, No. i 
March 30, 1939). In general, the sun’s rays a 
focused by a cylindrical mirror on to an axial gla 
tube through which, for the distillation of water | 
the generation of steam, water flows, and for cookir 
purposes a black liquid of boiling point abo 
350° 0. The mirror is now made of flexible she 
known as ‘Aloe’ and the axial tube is surrounded t 
& concentric vacuum tube. While coal is cheap, D 
Abbot does not expect extensive use of such device 
but under favourable conditions small unite up i 
five horse-power with an efficiency of conversion : 
solar to mechanical energy of the order of 15 p 
cent and a cost of a farthing per horse-power hot 
may be poesible. At present the initial cost of tk 
apparatus is high, but when thousands are require 
prices will fall. 


Books on International Relations 

A “Bxorr List of Books on International Rele 
tions” recommended by the Education Committee c 
the League of Nations Union (15, Grosvenor Orescen: 
8.W.1) inoludes 141 titles arranged in two lista, th 
first consisting of books for boys and girls and th 
second of books for students and teachers. The latte 
is arranged in six sections dealing with the Leagu 
of Nations, with education, with international rele 
tions, with special problems, with collective securit 
and peaceful change and with colonies and ray 
materials, respectively. The majority of the books ar 
of the descriptive type, but a number of constructiv 
critical works are included, mostly from rather a Lel 
Wing point of view. In addition, the list gives th 
titles of a number of songs and celebrations as wa 
as of maps and periodicals, and forms on the whole. 
useful introduction to the study of internations 
relations. 


A Mosquito Invasion of South America 

Tr possibility of the introduction of a diseas 
into & country at present free fram it by air-transpor 
of the infected insect-vector has long been recognized 


for example, yellow fever by its infected mosquite 
carrier. That this menace is real and not hypothetice 


vor. 3630, May 27, 1939 


« demonstrated by the fact that an African species 
f malaria-carrying mosquito, Anopheles gambia, has 
eoome established in South America. According to 
cienco Service, this mosquito has been found at 
Tatal, Brazil, and in localities two hundred miles 
yest and north of Natal, and has already caused 
evere outbreaks of malaria. This mosquito was 
srobably introduced as a stowaway on one of the 
weroplanes of the French airline between Dakar in 
Nest Africa and Natal in Brazil. 


Jadmium Pigments 

Wm have received from Messrs. Johnson and 
Matthey, Hatton Garden, London, E.C.1, a copy of 
« booklet on cadmium pigments. These have cedmium 
«ulphide as a basis, and the sulphide itself can be 
ybtained in any colour from pale yellow to orange. 
Redder shades are obtained by the incorporation of 
selenium, so that it is possible to get a complete range 
from pale yellow, through orange and red, to deep 
maroon. Cadmium lithopones are also available. 
“he properties of the pigments are described. 
High Vacuum Distillation 

Tus Transactions of the Society of Ohemioal 
Industry (58, No. 2; 1939) contain several papers 
presented last November to & meeting of the Chemical 
Engineering Group which dealt with the industrial 
applications of high-vacuum distillation. Pressures 
of the order of 10-* mm. are concerned and the 
technical apparatus is described with drawings. One 
important application of the technique is to the 
concentration of vitamins from oils. 


Earthquake in Solomon Islands of April 30, 1939 
F¥uRTHER news has come to hand concerning this 
shock. According to the Bureau central seismologique 
de Strasbourg, from reports received from thirty 
seismological stations the epicentre of the most 
severe shook was at 7°5° S., 159-6° E., depth of focus 
probably 100 km. and starting time 2h. 55m. 35s. 
G.C.T. According to reporta from the islands, the 
shook and after-shocks lasted for several days. One 
of the islands most seriously affected was Guedaloanar, 
where a number of buildings were wreaked, and 
where a wave following the shock swamped a number 
of native villages. On Yssbel Island houses were 
, and in the Cape Marsh district of the 
Russell Islands wharves and houses were wrecked. 
In the island of Savo, surface faults were visible, but 
there was no loas of life. Altogether nine children 
and three adults of the indigenous population were 
drowned. 


Earthquake near Japan 

Usma reporte from the sewmological stations at 
Honolulu, Victors, ‘Tucson, Manila, Huancayo, 
Zikawei, Burlington and Philadelphia, the United 
States Coast and Geodetic Survey has made a pre- 
limmary determination of the epicentre and initial 
time as follows: lat. 87° N., long. 142° E., Novem- 
ber 30, 2 h. 29 m. 528. G.O.T. The epicentre is under 
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mam island of Japan, and 1s the same as that for 
the earthquake of November 22, 1h. 14-Im. G.C.T. 
No effects of this shock have been reported from land. 


Commonwealth Fund Fellowships Awards 


Ta Committee of Award of the Commonwealth 
Fund fellowships has made the following appoint- 
ments, among others, to fellowships tenable by 
British graduates in American universities for the 
two years beginning September 1989: C. A. U. 
Craven, Imperial College of Science and Technology, 
University of London, to Harvard University, in 
geology ; Dr. B. M. Orowther, Clare College, Cam- 
bridge, to the Massachusetts Institute of Technology, 
in physica; G. M. Henderson, University of Edin- 
burgh, to Princeton University, in chemistry; P. B. 
Hunt, Christ Church, Oxford, to Columbia Univer- 
aity, in economics; G. O. Jones, Emmanuel College, 
Cambridge, to the Massachusetts Institute of Tech- 
nology, in engineering; J. P. Keane, University of 
Wales and University of London, to the University 
of Michigan, in economics ; Edward Lee, University 
of Manchester, and University of Cambridge, to the 
University of Michigan, in physics ; Nicholas Miller, 
Imperial College of Science and Technology, Univer- 
sity of London, to the University of California, in 
engineering; D. G. Northcott, Bt. John’s College, 
Cambridge, to Princeton University, in mathematics ; 
GQ. W. Parnell, University of Bristol, to the University 
of California, in zoology; J. H. Read, University of 
St. Andrews, and Emmanuel College, Cambridge, to 
Columbia University and the American Film Center, 
New York, in cinematography ; J. A. Soott, Trinity 
College, Oxford, to the University of Pennsylvania, 
in economics; Dr. E. V. Watson, University of 
Edinburgh, to Harvard University, in botany; E. R. 
Winton, University of St. Andrews, to the Masea- 
chusetta Institute of Technology, in engineering ; 
N. A. Wylie, Oriel College, Oxford, to Yale University, 
in forestry. 


Tre following have been appointed to fellowships 
tenable by candidates from the British Dominions : 
H. C. Corben, University of Melbourne, and Trinity 
College, Cambridge, to the University of California, 
in physics; Dr. A. P. Guinand, University of 
Adelaide, New College, Oxford, to Princeton Uni- 
versity, in mathematics. The following have been 
appointed to fellowships tenable by candidates hold- 
ing appointmenta in Government service overseas : 
H. L. Hume, University of New Zealand, of tho 
Public Works Department, Government of New 
Zealand, to the University of California, in engineer- 
ing; M. R. Jacobs, University of Adelaide, and St. 
Catherine’s Society, Oxford, of the Department of 
the Interior, Government, of Australia, to Yalo 
University, m forestry; C. S. Kelly, Balliol Colloge, 
Oxford, of the Indian Crvil Service, Government of 
Burma, to Yale University, in anthropology; S. L. 
Macindoe, University of Sydney, of the Department 
of Agriculture, Government of New South Wales, to 
the University of Minnesota, in agriculture.” The 


the ocean bed to the north-east of the coast of the -following have been appointed to fellowships tenable 


892 


by candidates holding appointmenta in the Home 
Civil Service: J. G. M. Allcock, Jesus College, Cam- 
bridge, of the Board of Education ; 0. H. W. Murphy, 
Selwyn College, Cambridge, of the Unemployment 
Assistance Board; J. B. Wiliams, McGill Univer- 
sity, and University of Oambridgs, of the Colonial 
Office. 


The Night Sky in June 

Tus short nights round about the summer solstice 
on June 22 are leas than 74 hours in length according 
to the sun’s setting and rising in the latitude of 
London, and a little more than 8 hours if nautical 
twilight be reckoned. The moon is full on June 2 
and new on June 17. A notable occultation occurring 
on June 25 is that of the first magnitude star Spica 
(2 Virginis) when the moon is 8-2 days old. 
At Greenwich the disappearance takes place. at 
- 16h. 126m. at position angle 142° from the north 
point and the reappearance at 17h. 14-0m. at 285°. 
At Edinburgh, the corresponding times and position 
angles are 16h. 11:8m. (188°) and 17h. 14:5m. (872°). 
Lunar conjunctions with the planeta take place as 
folows: on June 6 with Mars, on June 11 with 
Jupiter, on June 18 with Saturn, on June 15 with 
Venus. In the latter part of the month, Mercury 
may be seen in the evening twilight, low down in 
the direction north of west. Venus rises in the dawn, 
preceded by Saturn some two hours earlier. Mars is 
growing brighter (— 1:2 m. to — 2-0 m.) and rises 
before midnight. Jupiter, aleo increasing in brightness 
(— 1:8 m. to — 2:0 m.), rises after midnight. There 
are close groupings of the four inner satellites about 
Jupiter at 24h. on June 5, 22 and 30. On June 17 
at the same hour only two of the satellites (3rd and 
4th) are visible, the first two being in transit. At 
the beginning of June the faint comet Pons-Winnecke 
is near B Bodtis and by mid-June near 8 OCoronm 
Borealis. Oomet Jurlof-Ackmarof-Hassel is being lost 
in the sunset. On June 1 it will be about 5° north 
of y Geminorum, and by June 80 about midway 
between Procyon (q Canis Minoris) and y Geminorum. 
In mid-June at 22b., Arcturus has already southed ; 
Antares, low down in the south, is approaching meridian 
passage; Vege is 8 hours before the meridian. The 
small beautiful constellation Oorona Boreelis is on 
the meridian. At midnight, 24h. U.T. (all times being 
thus expressed : add 1h. to convert to Summer Tims), 
the star y Draconis passes within 1}’ of the zenith 
at Greenwich. Observation of this star in 1725-26, 
for any sign of annual parallax, led to the discoveries 
by Bradley of the aberration of light and, later, of 
the nutation of the earth’s axis. 


Announcements 
Pror. ExmMaANnuaL TEoDoRBsOO, of the University 


of Bucharest, has been élected correspondant of the 
Section of Boteny of the Paris Acadamy of Sciences. 


Taa two lectures which were to have been delivered 
by Dr. A. Hrdlička at University College, London, in 
April but which were postponed, will be delivered 
on May 31 and June 1 at 5 p.m. The subject of the 
first lecture will be ‘The Present Status of our Views”. 
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on Human Evolution”, and that of the second “Th 


Racial Fallacies and Realities of European Peoples’ 
The lectures are open to the public. 


Tue Gresham lectures on astronomy will be de 
livered on May 30, 31, June 1 and 2 at Greshar 
College, Basinghall Street, E.0.2, at 6 p.m. by Mm 
Arthur R. Hinks. Tho subject of the course j= 
“Recent -Discoveries of Special Interest”. Th 
lectures are open to the publio. 


At the anniversary meeting of the Linnean Societ 
of London held on May 24, the following officer 
were elected for the year 1980-40: President, Di 
John Ramsbottom; Treasurer, Mr. Francis Druce 
Seeretaries, Mr. Isaac H. Burkill (botany) and Dr 
Malcolm A. Smith (zoology) ; Now Members of Cownoil 
Prof. T. M. Harris, Mr. H. R. Hewer, Prof. T. Q. B 


ArT the annual general meeting of the Institute o) 
Physics held on May 17, the following were elected t 
take office on October 1, 1989: President, Prof. W. L 
Bragg ; Vice-President, Prof. A. Ferguson ; Honorar, 
Treasurer, Major O. B. 8. Phillips; Honorary Seore- 
tary, Prof. J. A. Crowther; New Mombers of ths 
Board, Dr. H. Lowery and Mr. R. 8. Whipple; and 
Mr. J. H. Awbery (appointed by the Physical Society). 


THe Medical Research Council has appointed the 
following committee to advise and assist in promoting 
investigations into problems of preventive medicine : 
Sir W. Wilson Jameson, dean of the London School 
of Hygiene and Tropical Medicine (chairman); J. H. 
Brinoker ; J. Fenton; J. Ferguson; W. M. Frezer ; 
L. H. R. Harries ; A. Bradford Hill; W. D. Hood ; 
J..R. Hutchinson; R. A. MoCance; A. 8. M. 
MacGregor; R. H. Parry; Prof. R. M. F. Picken; 
W. M. Scott ; J. O. Spence ; Prof. W. W. O. Topley ; 
D. K. M. Chalmers, of the National Institute for 
Medical Research (searetary). 


Tuas thirtieth annual Conference of the Association 
of Teachers in Technical Institutions will be held at 
Southport during May 27-30, under the presidency 
of Dr. E. A. Seeley of the Municipal College, Bourne- 
mouth. Further information can be obtained from 
the Secretary at 29 Gordon Square, London, W.O.1. 


Unpur the auspices of the French Zoological 
Society, the thirteenth International Congress of 
Zoology will be held in Paris in July 1940, the actual 
date not having so far been fixed. Further information 
can be obtained from the Secretary-General, Société 
Zoologique de France, Institut Oodéanographique, 
195 rue St.-Jaoques, Paris, V°. 


Tma bicentenary of the foundation of the Royal 
Academy of Sciences of Sweden will be celebrated on 
September 23-25. 


EBRATUM. In Narone of May 20, p. 844, column 1, 
under ‘“Prominences through Colour Filters” and 
under “Movements of Prominences’’, “for Ha” read 
“Ha”. 
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The Editor does not hold himself responsible for opinions 
correspond 


He cannot undertake to return, or to 


by his correspondents. 
with the writers of, rejected manusoripis 


intended for this or ary other part of NaTuRH. No notice is taken of anonymous communications. 
NOTES ON POINTS IN SOMB OF THIS WHEK’S LHTTHES APPEAR ON P. 801. 
CORRESPONDENTS ARH INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNICATIONS. 


Reflection of Atmospherics from the Ionosphere 

Tus details of the structure of the ‘oscillatory’ 
«ortion of the wave-form of an atmospheric have 
ean the subject of several investigations. Prof. 

H. Laby and his co-workers of the Australian 
tadio Research Board have made the remarkable 
uggestion that the observed complicated structure 
ieee interred taot ea 

an ionospheric layer of the simpler primary 
lmlistuthancs due to lightning. Their analysis places 
his height at 59-88 km. 

We have worked on this question since November 
W937 in conjunction with a direction-finding network 
which fixes ind tly the distance from receiver 
© parent thunderstorm, and arrangements have been 
«sed whereby the wave-form oscillogram ocorrespond- 
«ng to a source at a known distance is automatically 
narked. The height of the layer is then the only 
anknown quantity to be determined from the wave- 
mform record. Several thousand oscillograms of 
atm which have travelled from 50 km. to 
2,800 have been examined. 

A study of these records strongly supporte the view 
of the Australian workers that the structure arises 
mfrom repeated reflections, but brings to light a new 
feature which can be interpreted as a pronounced 
lowering of the effective height of the layer, A, in 
the hood of the parent storm. Thus we 
find: (1) A determined from the singly reflected 
aky wave is equal to 85 + 5 km. for all direct distances 
between 2,800 km. and 600 km., that is, at all points 
of reflection fram 1,400 km. to 800 km. from the 


source. (2) A determined from multiply-reflected 
sky waves is also equal to 85 + 5 km. that 
no component reflection takes place a distance 


less than 300 km. from the source. 


critical distance of 3800 km., A falls from 85 km. at 
300 km. distance to 50 km. directly above the source. 
po Apa: Bx a pa a reflections at one distance 

, & of the layer can be constructed which 
sattefactorily accounts for all reflections at all distances 
examined 


This evidence indicates that there is a real lowering 
of the effective height of reflection for long waves 
in the neighbourhood of a thunderstorm. Evidence 
for abnormal ionization of the layer under these 
conditions has already been found by many workers 
on short-wave pulse-sounding 

The accompanying reproduction illustrates how 
the first pulse of the ground-wave G is related in 
ee ee ee ee 
I, 2, 3, 4, 5 after the atm eric has travelled 
various distances. Aga dete B) the 
reflected waves are separated from the ground-wave 
Ce ee er oe e aE 

Farther away (O to F) they form an 
Anaie continuous damped oscillation. It can 


Distance 
(xm.), 


100 + 50 


100 +750 


200 + 50 


800 + 70 


050 +`50 


1700. + 100 





6:234 5 





1000 æ sec. 
WAVE TORMES OF ATMOSPHERICS. G, 


be shown that this continuity is due to an effective 
increase in ‘wave-length’ of a aingle long-period 
transient on reflection, and arises if the properties 
of the layer vary appreciably over a distance of the 
order of a wave-length. The reproduction illustrates 
how the time-interval between successive reflections 
decreases with distance and can be used for the 
conclusions listed under (1), (2) and (3) above: In 
deriving A from these results, it is necessary to oon- 
sider the curvature of the earth and the layer. 

e 
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The relative amplitudes of the first ground-pulse G 
and its reflections 1, 2, 8, 4 and 5 alter noticeably 
with distance. At moderate distances, as would be 

G is the largest (A,B,C). Farther out 
(D,E), attenuation of the ground-wave reduces its 
amplitude below that of the first sky wave. Still 
farther away from the parent storm (F) the first sky 
wave must graze the earth before reaching the 
receiver and becomes attenuated from this cause also, 
so that the second sky wave has the maximum 
amplitude. 

The atmospherics which exhibit the clear evidence 
of reflection here discussed are all due to flashes to 
ground. As has been pointed out elsewhere, dis- 
charges within the thundercloud produce effects which 
are weeker in intensity and more complex in form. 

We have to thank Mr. I. Kats, Prof. D. B. Hodges 
and Mr. ips of Howard Co. Durban, and 
Mr. R. A. Jubb of the Meteorological Department, 
Southern Rhodesia, for operating the direction- 
finders used in locating thunderstorms. 

B. F. J. Samommanp. 
J. 8. ELDIR. 

J. W. van WYK. 

G. A. OBUIOKSHANK. 


Bernard Price Institute, - 
University of the Witwatersrand, 
Johannesburg. 
Herd, F. F, Tutkin, F. I, Pree. 
onae gern tae 
Cea eae ces a, 


Disintegration of Nitrogen by Fast Neutrons 

AooonDINa to researches published up to the 
present time, bombarding nitrogen with fast neutrons 
produces the two following nuclear reactions : 

(i) MN + 1n = OB + ‘Hoe 
(ü) MN + 1n = 10 + 1H. 

The present paper deals with the determination 
of the cross-sections o for these two proceases and 
the total energy Q evolved in reaction (i). 

An ionization chamber filled with nitrogen was 
bomberded with fast neutrons obtained by the 
reaction "D("D,'n)"He. The products of transforma- 
tion were detected with the help of a meer amplifier 
and of an oscillograph. Both neutron source and 
amplifier have been described in detail in a former 

1 


In the accompanying figures are plotted two 
statistics for the process 4N(‘n,4a)"B. Ourve A 
to an angle of observation of 0° (neutranic 
energy 2:8 Mev.) and Ourve B to an angle of 90° 
(neutronic energy 2:36 Mev.). By ‘angle of observa- 
tion’ we understand the angle between the direction 
of the incident deuterona and the direction of 
observation of the emitted neutrons. The cross- 
section a and the reaction energy Q for the process 
UN('n, ta) "B can be determined, since the intensity 
of the neutron source and the energy of the emitted 
neutrons are known. The study of a thousand.of 
such processes gave the following resulta: 

o = 1563 x 10" om.*, Q = — 0-48 Mev. 
From corresponding measurements for the proqess 
34N(2n,7H)140 we found a cross-section equal to 
o =0:4 x 10% om.*. 

The difference between the neutronio 


energies 
corresponding to the two angles 0° and 90° can be 
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1 2 3 
Mey. 
OscILLOGRAPH DEFLECTIONS AS A FUNOTION 
OF THE OCOBBESPONDING MNERGY 


` calculated by means of the theorems of conservation 


of energy and momentum. If the deuterons are 
accelerated by 140 kv., this energy difference is equal] 
to 0:44 Mev. The observed difference, 0:89 Mev., is, 
_ within the limits of le errors, in agreement 
` with the calculated ; 

A complete account of the experiments will be 
published in the Helo. phys. Acta. 

E. Barprveur. 


Physical Tnstitute, P. Hussr. 


1 Baldinger, Huber and Staub, Helv. pays. Acta, 11, 245 (1088). 


Crystal Structure of Glucosamine Hydrobromide 
Proanese in the detailed analysis of carbohydrate 
structures has hitherto been slow, on account 
of the lack of guidance from physical (optical and 
magnetic) properties of the crystals, the wide choice 
of molecular conformations on which ‘trial and error’ 
calculations might be based, the absence of out- 


hydrobromide has now enabled us to determine the 
positions of all the atoms (other than hydrogen) in 
the crystal lattices of these substances by synthetic 
methods alone, no stereochemical assumptions being 


necessary. 
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a-Chitosamine hydrobromide and hydrochloride are 
monoclinic sphenoidal, P2,, with two 
dlecules in the unit the dimensions of which 
«© as follows: 


Hydrochloride Hydrobromude 
ae = 7068 A. a = TOA, 
bò = 9-18 b = 9-20 
oo = 7:11 o = 718 
8 = 112° 2 fg = IFW 


Bbout 900 reflection intensities (Cu radiation) were 
easured for each salt, and the structure amplitudes 
xived from them were employed in three-dimen- 
Se ETE Se ore ena 
mensional (F) syntheses, The phase angles 
aay tas the later aero Chenoa be 


: comparisa 

t corresponding F-values for chloride and bromide. 
2 this way we have arrived at the structure which 
shown projected on the (010) plane m the diagram ~ 





=nd more precisely deacribed by the accompanying 
able of atomic co-ordinates; these are accurate to 
about 0-01, that is, about 0-08 A., with the exception 
f those for the primary aloohol oxygeh atom, the 
yosition of which has not emerged’ quite so definitely 
rom the Fourier syntheses, possibly because it is 

over an appreciable angle, as appears not 
«opro from its environment in the lattice. 
here is no doubt, however, that this atom is attached 
to the sixth carbon atom. The general accuracy of 
she analysis is vouched for by the fact that in the 
aumerous F-syntheses performed, there occur no 
caegative electron densities comperable in magnitude 
with the positive values in the atomic peaks. 


atom s y £ Atom s y t 
Br à 0l 0 0018 0, 0t5 O80 0-48 
Q, 086 O88 O47 X, 0-32 047 0-27 
Q, O41 0-88 0-87 O: 0-30 0-30 —006 
Q, 0-40 0-838 0:10 Oo 0-67 0-17 —0-06 
Q, o O20 0:18 Os 0o08 O84 0-50 
G 0-76 02% 0:35 O -091 002 -0 50 
O O81 0% 040 


We are now engaged in refining this structure by 
utilizing structure amplitudes the phase angles of 
which were origi Wucertain, together with others 
obtained with molybdenum radiation, and also by 
‘trial and error’ methods. Meanwhile, it may be of 
interest to point out that the accuracy of the analysis 
as it stands is adequate, without the aasistance 
of any stereochemical data, to justify the following 
statements : 
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(a) For the first time the configuration of a carbon 
mopom containing several asymmetric centres 
has confirmed by direct determination of 
re oases, Tn this particular case, chitosamine 
is shown to be a derivative of glucose and not of 
mannose (of. the recent work of Haworth, Lake and 
Peat*). 

(6) The ose (six atom) ring has a real existence 
ina sugar. (It should be observed that the 
chemical evidence for pyranose structures applies 
strictly to glucosides and only by inference to sugars.) 

(c) In the a-form of a d-glucose derivative (that is, 
that which posseases the higher [positive] rotation) 
the oxygen atoms on the first and second carbon 
atoms are in cw itions. 

The analysis is not yet sufficiently refined to 
distinguish between a nitrogen and an oxygen stom, 
go that we cannot at present confirm that m chitos- 
amine the ni atom is attached to the second 
carbon atom ; however, is completely certain 
from its mode of synthesis. The pyranose ring is 
definitely not Sachse ots (boat-ahaped), but is either 
Sachse trans or some flattened form of it*. 

E. G. Cox. 
G. A. JEFTEEY. 

Chemistry Department, 

The University, 
Edgbaston, 


ay a 15. 


1 Cox, E. G., and Goodwin, T. H., £. Krist., 8, 462 (1033) 

* J. Chem. Soo., 271 (1080). 

‘of. Cox, E. G. Goodwin, T. H., and Wagstaff, A. 1., J. Chem. Soc, 
Taos (i033), 


Absorption Spectra of Proteins 

Ix a recent communication, Prof. F. Haurowitz 
and Dr. T. Astrup describe observations of absorption 
on solutions of native and di serum 
bulin, which are said to be in better acoord with 
the classical theory of the structure of proteins than 
with the cyclol h egis. They reason that because, 
after digestion of serum globulin with in to & 
stage at which only a fine opalescence is given with 
sulphoealicylic acid, there is no increased absorption 
at 240 mu, there has therefore been no formation 
af CO from >O(OH) —N< groups which 

are by the cyclol hypothesis. 
A Auta wake as OO OE 
strongly at à 240 mz. This is contrary to observations 
made here and elsewhere on amino-acids and peptides. 
For example, at this wave-length the molecular 
extinction coefficient of glycyl-leucmme is only 10. 
At 2240 mp the contribution of CO groups to the 
absorption of serum globulin is small compared with 
that of the nuclei of the aromatic amino-acids. The 
former can be calculated from average amino-acid 
composition figures for serum globulin and known 
extinction coefficient values for the aromatic amino- 
acids at 240 mu to be about 17 per cent of the total. 
The change of absorption of the globulin on 
digestion can be seen to be mainly a shift of the 
whole band to shorter wave-lengths with a filling up 
ee ee That this shift is due to change in 
absorption of tyrosine and tryptophane has been 
shown in experiments to be published. This shift in 
itself causes a fall in absorption at A 240 mu large 
enough to mask a large increase of the kind for which 
Haurowitz and Astrup were looking. It would be 

eo 
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necessary to distinguish change of absorption of the 
aromatic amino-acids from appearance of new 
absorbing centres (CO groups) before such observa- 
tions could be used as arguments for or against the 
cyclal hypothesis. 

The question will be discussed more fully in a 
paper to be published shortly. 


Resarch Laboratories, 
London Hospital, 
E.1. 


l! Haurowits and Astrup, NATURE, 148, 119 (1930). 


Exwsorn HOLIDAY. 


Protein Stability as Revealed by Ultracentrifugal 
Analysis 

Is the course of sedimentation velocity studies 
with serum protein mixtures, it has been noted from 
time to time that the concentratians of the different 
molecules calculated from the sedimentation diagram 
differ from those determined analytically. The 
substance sedimenting at the higher rate decreases 
in amount to form units of a lower apparent sedi- 
mentation constant, even though it has appeared to 
be perfectly stable under the same conditions when 
it is present alone. It has been concluded that these 
changes are caused by some medium effect produced 
by the action of one protein upon the other. It was 
fs ee 
this effect by means of such lower mo sub- 
stances as amides, amino-acids, polypeptides, and 
protamines. The action of such ‘dissociating 
compounds’ is found to be highly specific. Thus 
an amino-acid which acts strongly upon a certain 
PrO ee es ret oes abad vice 

versa, and the effect may depend upon the presence 
or absence of salt’, 

Naturally it is important to understand such 
effecta of proteins upon each other and of smaller 
molecules upon proteins. In some quarters it is 
believed the effect is due to a real dissociation of the 
faster sedimenting unit, but it must be 
that In some cases the modification of the sedimenta- 
tion rate may arise from a change in the shape of 
the molecule or even from hydration effects. It 


Zin Cit 


xm Cw 
ULTRAGETRIFUGAL SEDIMHNTATION DIAGRAMS. 
° From left to right in each diagram, labile and native 


Concentration and pH for each as follows: 
antitoxio diphtheria pseudoglobulin, 5: 5%, pH T6, thymus 
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thyroglobulin, E, pH 61; 
nuclechistone, | 
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appears that final answer to this ion will ha: 
ES oie Feast: the raa Gf parallel eate ofan 
determinations. 

It has now been found that changes in sediments 
tion behaviour of the type mentioned above can L 
produced, at least in solutions of the uniform proten 
now in in this Laboratory (antitox 
(diphtheris) oglobulin, thyroglobulin‘, thym 
nuclechistone), by the simple t of moreasir 
the protein mat ieee a in the solution and reducir» 
the electrolyte content. In other words, the effe 
is produced without the addition of any reagen 
Typical sedimentation diagrams are shown in th 
accompanying figure. There are many reasons ft 
believing this is @ quite general property of protei» 
systems. 


The observations can be described by means of tk 
following scheme : 


Association 
producta 


Native ——+ Labile ——— Denatured 
protein «——— ee +—— protein 
ae 
Dissociation 
products 


The formation of the labile state, probably due t4 
an unfolding of native ae ap s not to involv 
any reaction between molecules, is essentially ¢ 
slow, intramolecular involving an equilibrium 
the rate of establishment of which depends upor 
protein and hydrogen ion concentration of thc 
solution and temperature. An increase in protein 
concentration and the removal of electrolyte from 
the solution favour the formation of the labile form. 
Any subsequent formation of denatured protein, 
dissociation or association producta depends upon the 
presence of such reagents as urea, salicylate, hydrogen 
ion concentration of the solution, heat, ultra-violet 
light, and other factors. 

Inasmuch as the presence of certain proteins, 
amino-acids or other substances favours the 
establishment of this 
equilibrium or may cause 
complete denaturation or 
change in molecular size 
even in the presence of 
salt, we believe this equili- 
brium between native and 
labile protein to form the 
basis of effects noticed 
by McFarlane, Pedersen, 
and others. 


HAROLD P. LONDGREHN. 


' Svedberg ito 
4 J. Chom. P im 
25, pH 6-0. Maaa. km., 8, 
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„X-Rays and the Cyclo! Hypothesis 
THE P of the vector map described by 
ankuchen and Riley! to which Dr. Wrinch has taken 
xoeption m her recent letter" was merely to show 
«at the cyclol O, skeleton does not contribute any- 
ing to the specific character of the observed X-ray 
flections from orystelline insulin. No one imagines 
vat insulin contains only (CON) groupe, but these 
«ce the only atoms of which the positions have been 
efinitely stated by Dr. Wrinch, and therefore the 
mly ones amenable to exact computation. Dr. 
mwrinch is, of course, at liberty to place other oon- 
antrations of density wherever she likes, but ahe 
annot logically claim in this case that the structure 
«rived at in this way offers any confirmation of the 
yclol hypothesis. Moreover, as has been shown 
Mready?, Dr. Wrinch’s construction of the vector 
uap from such concentrations‘ has been incorrectly 
«erried out, and therefore cannot confirm her pro- 
osed model of the insulin structure. Finally, ,the 
Mhape and sire of the cyclol molecule do nob offer 
particularly convincing fit into the cell of insulin. 
mny spherical molecule of approximately the right 
aolecular weight would fit the cell equally well. The 
nly positive agreement is in the presence of a trigonal 
us of symmetry, which can scarcely be clarmed to 
ustify the acceptance of such an elaborate construc- 
ion. 
We feel, therefore, that no case whatever has been 
maedo out for the acceptance of the cyclol model on 
-ray grounds ; indeed so far as it goes, the X-ray 
svidence 18 definitely against the model and in favour 
if one composed not of a cage but of more or leas discrete 
sub-unita, although it is admitted’ that no model has 
yet been proposed that will fit existing experimental 
yvidenoe. The arguments against the cyclol molecule 
on X-ray grounds have now been fully stated‘, and 
a seams to us unprofitable to continue the discussion 
til fresh evidence or new interpretations are pro- 
vided. 
J. D. Brena. 
Birkbeck College, I. FANKUOGHEN. 
London, E.C.4. 
D. Rumey. 
Department of Mineralogy, 
Oxford. 
May 9. 
“Nature, 143, 648 (1939). 
i NATURE, 148, 763 (1089). 
) Bernal, NATURN, 143, 74 (1039). 
1 Wonoh and Langmurr, J. Amer. Chem. Soc., 60, 2247 (1938). 


3 Phyaioal , dacummon of paper of Langmuir, Deo. 20, 1988 
(m course n). 


Jof. 1 and 5, Proe. Roy. S06., 170, 75 (1939); Bernal, 
NATURE, 1s. 608 (1089). 2> 


Rapid Calculation of Relative Humidity from 
Readings of the Sling Hygrometer 

AT the recent Institute of Physics Conference at 
Leeds, I communicated a rule which I have found 
useful for calculating the relative humidity direct 
from readings of the ventilated wet- and dry-bulb 
hygrometer. so as to facilitate rapid 
mental calculation, it is as follows: to calculate the 
percentage relative humidity, express three times the 
wot-bulb depreamon (° F.) as a percentage of the dry- 
bulb reading, and subtract from 100; or symbolic- 


ally : Be 
y RH. (%) = 100 — 3( —) x 100, 


where? = dry-bulb temperature (° F.) 
t’ = wet-bulb temperature (° F.). 





NATURE 


897 


The same formula applies when centigrade thermo- 
meters are used, except that the wet-bulb depression 
must then be expressed as & percentage of the dry- 
bulb temperature plus 18. 

The rule applies only to the readings of a ventilated 
hygrometer, and breaks down at relative humidities 
below 30 per cent; but it applies very closely from 
30 to 100 per cent relative humidity, and over an 
air-tamperature range of 20° to 140°F. The degree 
of accuracy of the formula over these ranges can be 
checked by comparing calculated values with the 
corresponding values given in ‘Psychometric Tables 
for Obtaimmg the Vapour Pressure, Relative 
Humidity, and Temperature of the Dew Point” by 
0. F. Marvin, U.S. Dept. of Agriculture Weather 
Bureau, 1937. It will found that the average 
difference between the calculated and tabulated 
values is less than 2 per oent R.H., whilst the maximum 
difference under extreme conditions within the ranges 
mentioned is + 4 per cent R.H. For example, 
according to the formula, a wet-bulb reasion of 
5° F. at temperatures of 20°, 40°, 60° and 100°F. 
corresponds to relative humidities of 25, 63, 75 and 
85 per cent ively, whilst the tabulated values 
are 26, 60, 73 and 83 per cent R.H. 

If the practical interest is confined to the more 
restricted between 50 and 90 per cent R.H., 
and 40° F. to 120° F., the calculated relative humidity 
is in general higher than the tabulated by 2 per 
cent, and when this correction is made the error does 
not exceed 1 per cant R.H. 


Shirley Institute, 
Didsbury, 


A. J. TURNER. 


Rapid Graphical Analysis of Circuit Performance by 
the Use of Logarithmic Charts 

Ix connexion with some recent work, use has been 
made of charta with log impedeas |) and log 
(frequency) as axes, and the properties of this plano 
have been found to lend themselves to graphical use. 
The chief properties are : 

The impedances of the three circuit elements 
(resistance, capacity and inductance) are represented 
by straight lines. 

The impedance for all frequencies of any two 
elements in series is exactly represented by ono of 
two curves the ahape of which does not depend upon 
the value of the elements; these can therefore be 
made in the form of templates. 


g 1 
Since log TZT TT log | Z |, operations upon 


impedances in series and parallel are equally simple, 
and the same two curves apply to elements ın parallel 
as in series. 

Since the ratio of the voltage (#;) acroas one (Z,) 
of two impedances (Z,, Z.) in series, to the total 


voltage Æ is 
|Z| 
|Z, + 2| 
and 
_ [%a{ 
sir a i a 
and the attenuation in decibels is [20 logis |, 


Gistances in the vertical direction give attenuations 


directly. 
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The use of charta of this plane, together with the 
two elementary curves mentioned above, enable the 
rapid, graphical analysis of the behaviour of many 
circuits, also the synthesis of networks with desired 
frequency characteristics and the determination of 
equivalént circuits. 

An aocuracy to 5 per cant in frequency or im 
and 0-5 decibel in attenuation can readily be obtained. 
The method has been found both rapid and oon- 
venient in application to various aspects of radio 
receiver design. 

Acknowledgment is due to Murphy Radio, Ltd., 
for permission to publish this mformation. 

D. N. TEusoorr. 

Murphy Radio, Ltd., 

Welwyn Garden City, 

Herts 


March 28. 


Structural Geology of the Bermuda Islands 
Is conjunction with investigations for the develop- 
ment of a technique for deep-sea seismic measure- 
ments that will permit the obtaining of positive 
logical information on the structure of the ocean 
ins, we have investigated the structural geology 
of the Bermuda Islands. . 
Of especial interest is the fact that contours around 
the Bermuda area based upon recently published 
sounding data! and unpublished soundings secured 
by the ketch Atlantis of the Woods Hole Oceano- 

hio Institute suggest that the islands consist of 
our main volcanic cones with several minor ones on 
the flanks of the main structures, and also that the 
island mass is surrounded by a series of concentric 
folds which die out in amplitude with distance from 
the islands. In order to verify this latter indication, 
wo have arranged for several lines of oon- 
tinuous soundings to be made in the near fatare. 
Two seismic refractions depth profiles made in the 
island area show the top of the volcanics to lie at 
depths of 278 feet and 248 feet below sea-level. These 
determinations are in excellent agreament with the 
depth reported for the top of the volcanics in a deep 
Wallin tho talerids; 245 feet below sea-level. The 
voloanios were characterized by & velocity of 16,000 
ft./seo., whereas the overlying calcareous eclianite 
composing the visible portion of the islands had a 
velocity of 8,800 ft./aec. 

An examination of existing magnetic data which 


a fairly complete isogonic survey* and . 


oompri 

looafized stadice of the variation in the horizontal 
component of the earth’s fleld* show that the islands 
are characterized by local areas of low magnetic 
susceptibility. Further, thatthe depths of the dis- 
turbance are all about the same and lees than 1,200 
feeb in depth. To elabarate the magnetic indica- 
tions further, we have made a series of ob- 
servations on the vertical component of the earth’s 
flald and find very high local disturbances both 
positive and negative in character. This work is still 
too incomplete to permit any conclusions to be 
reached as to the nature of the disturbances. They 
are near surface, and it is believed cannot be attri- 
buted to artificial causes. 

Of significance in this connexion is the discovery 
of a calcareous sandstone heavily impregnated along 
dark bands with magnetite, ilmenite and andradite 
garnet. There are no surface of this rock, 
and it was brought up from twenty feet below wate? 
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cemented in a very dense calcite matrix which occu 
at about the same depth in several localities. In th 
formation we have found a weathered volcan 
pebble four inches in diameter, but so fi 
only ane. 

From the evidence presented it is seen that vario 
conflicting conclusions might be drawn, but it 
hoped by extending the seismic measurementa, tł 
magnetic studies, and geological studies of the lowe 
dense limestone formation to reach a structure 
interpretation that will satisfy all the observed cor 
ditions. The nature of the exposed surface geology 
croas-bedded eolianites, makes orthodox methods < 
structural geological investigation of little use in th 
area. 


Gsorgs P. WooLdARD. 
Mavzion Hwina. 


Burmuda Biological Station for Research, 
as St. George’s, W. 
Bermuda. 
April 18. 


1 Admiralty Chart, Ho. 360 (1088). 
3 Oole, J. F., Terr. Mag. Atom. Niss., 13, 49 (1908), 
* Fisk, H. W., 8p. Ept. 380, Carng. Inst. Wash., pp. 353-357. 


Microphonic Potentials from the Utricle 
Stevens and Davis! have put forward the view tha 
the generation of potential differences in the cochlet 
when sound is incident on the ear is due to th 
‘piezoelectric’ properties of the hair-cells themselves 
The principal item of evidence for this view is th 
similarity of the threshold curves for the microphoni 
effect determined oscillographically in the guinea piş 
and for sound tion in man. By -implication, 
therefore, the microphonio effect is an integral part 
of the receptive process. Their argument is sup- 
ported by the work of Adrian, Oraik and Sturdy’, 
who have demonstrated microphonic potentials in 
the ears of lower vertebrates (eel, frog, tortoise), 
which, though they do not possess a cochlea, yet 
have hair-cells in the maculm of the labyrinth closely 
resembling those of Corti’s organ. These observations 
were confined to the inferior part of the labyrinth, 
in particular the sacculns, which in these animale 
has an auditory function. This evidence therefore 
tends to confirm the belief that such microphonic 
tials might be intimately connected with the 
reception of sound. 
I have obtained similar microphonic potential 
from the labyrinth of perch, tench and roach ir 
{ both to loud air-borne sounds and to vibre 
tions transmitted through the bench. By explora 
tion with concentric electrodes, ib was possible tc 
show that they were derived not only from the 
sacculus (and perhaps the lagens) but also from the 
utriculus. Indeed they could be obtained equally 
well from the latter after complete bilateral extirpa. 
tion of sacculus and lagens, which in these bony 
fishes are widely separated from the upper non. 
auditory part of the labyrinth. Von Frisch! ha 
demonstrated that in fish, as in higher vertebrates 
the utricle plays no part in hearing. I is clea 
therefore that the generation of microphonic poten. 
tials in a sense organ is not in itself a sufficient 
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dication of the reception of acoustic or vibratory 

mimuli. Consequently it is not legitimate to regard 

e magnitude of the microphonic response as & 
easure of the sensitivity of an auditory organ. 
R. J. PUMPHRHY. 

(Beit Memorial Research Fellow) 


Department of Zoology, 
Cambridge. 
April 28. 
evens and Davis, ‘Hearing’ (New York: Wiley, 1938). 


«ddan, Craik and Sturdy, Proc. Roy Soc., B, 125, 485 (1938). 
‘on Frisob, Biol, Res., 11, 210 (1986). 


Microspores in Diatoms 
Te occurrence of microspores in centric diatoms 
ad their possible nature have been the objecta of great 
mscussion. Recently, Gross, on the basis of cultures 
m Chostooceros initus and Ch. didymus, con- 
uded that “there is no evidence whatever that 
aese microspore-like bodies found in the cultures of 
h. pseudocrinitus acted as reproductive cells. They 
ere never liberated or at any rate never found out- 
de the parental cells, and -like cells were 
ever found in the cultures where their formation 
ad taken place”. He tentatively put forward the 
iew that “what have been described as microspores 
«ce either abnormal producta of the diatom oell or 
lien flagellates, neither participating in the life 
ycle of the diatoms’. 
Culture work with plankton diatoms has suggested 
different conclusion. In cultures of Ohatoceros 
wpecies obtained by isolation of single cells or chains 
y means of capillaries and cultivated according to 
«llen’s method’, two species formed microspores, 
amely, Oh. constrictus and Ch. decipiens. The forma- 
ion of the spores took place in much the same way : 
Iho cell content first divided into two, then into 
our by constrictions parallel to the valves. 
tach part then divided into two by constrictions 
verpendicular to the valve, so eight spores were 
ormed in each cell. The res were not all strictly 
«f the same size; but contained one or more 
chromatophores. Being fully developed, the spores 
«ad one rather solid cilium, several times as long as 
he spore, lying coiled around the spore. The libera- 
ion of the spores from the cells was observed. They 
vere lively and motile and the culture fluid was crowded 
vith tham. Among the imming microspores 
several were larger than the others and had two cilia. 
Cusion between two single-ciliate ones was, however, 
10t observed. The formation of microspores took 
olace in cultures without usual signs of crowding. 
Transference of Ch. decipiens microspores by means 
of capillaries from a culture to a drop of i 
Allen sea-water* and again to a flask with the same 
fuid in such a way that no regular Ohatoceros cells 
might by chance be brought along, gave in several 
sase luxurious cultures of regular Ch. dectptens cells. 
[n some cases two microspores or more were trans- 
ferred, in other cases only one. Growth occurred in 
some cultures of both categories, but the number 
of isolations are yet too amall to allow any conclusion 
as to the poasible necessity of two microspores for 
obtaining ordinary vegetative Ohætoceros cells from 
nicrosporea. 
The development of regular Ohasoceros cella from 
microspores seems to give conclusive proof that these 
spores represent a mode of reproduction in Chasoceros. 
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Their part in the life-cycle of the plant has to bo 
determined by further studies, also of the cytological 
features of microspore formation. 

Trra@vz BRaaRuUD. 


1 Gross, F., ‘The Iafe History of 
Phil. Trans. Roy. Soc., B, No. 
“On the Artificial Culture of 


Cultivation of Rabies Virus ın the Developing Chick 
Embryo 


In a recent publication we reported that fixed 
rabies virus can be recovered from an infected chick 
embryo, that the virus tends to be localized in the 
brain of the embryo, but that serial passage was 
irregular and uncertain’. 

The continuation of these studies has led to 
successful serial passage of the virus in the developing 
chick embryo. Jn one series the virus has been 
carried through nine, and in a second, through six 
guocessive without loss of virulence of tho 
virus to mice and rabbits when infected intracere- 
brally. The virus is present both in the allantois and 
in the embryo brain, but always in higher conoentra- 
tion in the latter. Both series are being continued. 

The succeasful cultivation of the virus in the 
developing chick embryo depends, apparently, on the 
age of the embryo at the time of infection, as well 
as at the time of passage. A large series of experi- 
ments showed that embryos of eight days or more 
are only irregularly infected and that passages are, 
as a rule, negative. On the other hand, embryos 
5-6 days old are readily infected and serial passagos 
can be maintained without any difficulty if they are 
made 9-10 days after infection. The eggs have beon 
kept at a temperature range of 87-:0-38-5° C. 

The following e imente are illustrative of this: 

(a) Embryos eight days old were infected with 
0-1 c.c. of a 1: 10 emulsion of infected mouse bram ; 
eggs opened nine days later: the embryo brain 
infected mice injected intracerebrally with a dilution 
of 1: 10, the allantois failed to infect ; in another caso 
the embryo was removed after twelve days and both 
brain and allantois infected mice in dilutions of 
1: 100. 

(b) Embryos five days old were infected as above ; 
embryos removed nine days later, and both brain and 
allantois were infective for mice in dilutions of 
1: 10,000; embryos removed after thirteen days, the 
brain was infective in a dilution of 1 : 1,000 and tho 
allantois in a dilution of 1: 100. 

In all passages thus far, the embryo brain removed 
9-10 days after the infection was infective for mice 
in dilutions of 1: 1,000 to 1: 10,000. Passages from 
embryo to embryo can be made with emulsions of 
either allantois or embryo brain, provided that young 
embryos are infected and that passages are mado 
not later than 10 days after the infection. Embryos 
removed more than ten days after infection have 
shown lower concentration of virus; in one caso 
(passage 4) an embryo tested fifteen days after in- 
fection failed to infect mice in any dilution. It is 
of interest that this specific neuro-virus can be culti- 
vated in the chick emb provided the infectién 1s 
made at the earliest possible stage of ita development. 
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The embryo brain of the passage virus of the sixth 
passage was still virulent for mice when injected 
intraperi y. Studies of the pathogenicity of the 
virus for chick embryos and on the virulence and 
immunizing properties of later passages of the embryo 
culture virus for mammals are being continued. 

This work has been assisted by & grant from the 
Ella Sachs Plots Foundation. 

I. J. KLIGLER. 


H. BERNKOPY. 
Dept. of Hygiene and Bacteriology, 
Hebrew University, 
Jerusalem. 
April 20. 
igen, 1 Saiid Bermkoph, E., Prot: Bak Tep. Biot aes Mot., 
, iz. 


CEstrous Cycle in the Cat 


Tas problam of reproduction among cats was 
studied so far back as 1784 by Spalanzani. Longley’, 
van der Stricht*?, Hill and Tribe*, Courrier and Gros‘, 
Greulich*, and Foster and Hisaw* have made more 
recent studies of this question, with somewhat contra- 
dictory results. 

About seventy cats kept and bred in this Institute 
have been, during two years, observed and dissected. 
The results obtained are as follows : 

The cat is a diœstrual animal, that is, one in which 
cestrus appears twice a year. The first cycle occurs 
in the spring, the second one in early autumn. In 
this , together with the other factors (change 
of habitation, for example), climate has a great 
influence. It may happen that these two cycles 
overlap during the summer months, whereas winter is 
mostly a period of complete rest from sexual activity. 
More frequent cestrus than twice a year has some- 
times been observed by breeders of Angora cats. That 
is probably connected with advanced domestication. 
Normally œstrus lasts 8-5 days. By lack of service 
it may be prolonged to 10 days or more. 

Numerous experiments have proved that ovulation 
invariably takes place after coitus. That is identical 
with the rabbit and the ferret. Up to this time, 
authors differed on this subject. It is interesting to 
note that & great number of interstitial cells appear 
in the ovaries of these animals in contrast with other 
mammals, including women, in which such oells are 
found either in very small numbers, or not at all. That 
would be a further confirmation of Ancel’s and Bouin’s" 
hypothesis, that the interstitial cells are connected 
with the above-mentioned symptom and have & 
restraining influence upon it. An extra nervous 
stimulus as is given by coitus is thus necessary for 
its accomplishment. Judging by the numerous inter- 
stitial cella which can be found in the ovaries of the 
above-mentioned three species of mammals, the hare 
and perhaps the mole ought also to be classified 
among animals with copulative ovulation. 

In the female cat, ovulation occurs about forty 
to fifty-four hours after copulation. Graafian 
follicles which do not disrupt undergo an athresia ; 
the granulous cells are partly subject to changes : 
cells of connective tissue grow out of the theca, 
interstitial cells undergo strong hypertrophy and grow 
towards the centre. Only a nucleus of connective 
tissue remains in the centre of the follicle. At first 
sight, this formation reminds one of the corpus 
luteym. Differences consist in their way of staining. 
The follicles undergo a process of athresia in all stages 
of development, already beginning at the perio 
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which precedes sexual maturity. As in the rab} 
or ferret, a female cat served by a vasectomized me 
shows the phenomenon of peeudo-pregnancy, whi: 
lasts about thirty-six days. 

The corpus luteum of pseudo-pregnancy is form: 
in the first instance of granulosa cells. The bloasomi» 
of the corpus luteum takes place after thirteen day 
and twenty-eight days after copulation it undergo 
a reduction simultaneously with the appearance 
the growing Graafian follicles of the new cycle. 

During the different phases of the matrous cycl 
considerable changes occur in the genital tract. 

The histological aspect is analogous. Duri 
ancetrus, the tube presenta a cylindrical epitheli 
without cilia, whereas on the contrary during osstre 
the tube becomes enlarged, it is ciliated and produce 
@ mucus which contains, according to some auth 
nourishment for the eggs which traverse the tual 
after ovulation. Even more prominent ee 
in the uterus. When m ancstrus, we o Ə 
flattened, smgle-layered epithelium and small i» 
active glands; during cstrus, on the contrar 
the epithelium becomes cylindncal, though deprive 
of cilia, the glands attain a high degree of develo} 
ment and grow deeply into the endometrium. Durim 
peeudo-pregnancy, the development of the glands 
still stronger and the endometrium grows out int 
large folds towards the lumen of the uterus. Lastly 
the vagina also shows marked changes during tb 
cycle: the epithelium thickens many times durin 
œstrus, at the same time iit pe 
flatten considerably, become cornified, lose thes 
nuclei and become thrown out of the lumen separatel, 
or in flakes. 

Further work is in progress. 

H. Liocus. 

Department of Anatomy, 

College of Agriculture, 
Warsaw. March 31. 
1 Amer. J. Amat, 12 (1911) 
* Arok. Bol., 26 (1011). 
* Quart. J. Micro Se, 68 (1024). 
1 O.R. Seo, Bol, 114 (1038) 
s Amat. Re., 58 (1034). 
' Anat. Rs., 62 (1985). 
7O.R. Soe, Biol, 58 (1909). 


Synthesis of 5 : 6-Dihydroryflavone and the 
Structure of Primetin 

Pror, C,sH,,0,, isolated from the leaves o: 
Primula modesta!, has hitherto been regarded as 
5 : 6-dihydroxyflavone (1), and several attampte have 
been made to prepare this compound’. An un 
ee synthesis of 5: 6-dimethoxyflavone has 
now carried out via the stages 2: 6-dihydroxy 
acetophenone, 2-hydroxy-6-methoxyacetophenone 
2: 6-dihydroxy-6-methoxyacetophenone, 2-hydroxy 
5: 6-dimethoxyacetophenone, 2-benzoyloxy-6 : 6-di 
methoxyacetophenons, and 2-hydroxy-5 : 6-dimeth 
oxydibenzoylmethane. 

Demethylation gave a dihydroxyflavone, which 
because it regenerated 5: 6-dimethoryflavone or 
methylation and for other reasons, must be regarded 
as 5 : 6-dihydroxyflavono (1), and not the alternative 
5 : 8-dihydroxyflavone (x), which might be produced 
by opening of the pyrone ring and closure in the 
alternative direction.? This substance and its deriva. 
tives differ widely from primetin and corresponding 
derived compounds, and a revision of the structure 
of primetin is therefore necessary. 
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It is of interest that Sugaseawa?’ actually succeeded 
== preparing two derivatives of 5: o dih rizos ilaron 
ad even a crude specimen of d : 6-dihydroxyflavone 
self, but, because the compounds were not identical 
ith primetin and derivatives, he erroneously 
ssumed that they wero derived from 8 : 8 dihydroxy. 
avone (10). 


or QO 


(9) 


A review of the available evidence leads a the 
aachsion that primetm is a dih 
erived from hydroxyquinol, and must be Caarint 
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as 5: 8-dihydroxyflavone (1m). It is probable that 
another flavone of this type occurs naturally; this 
is the 4’-methoxy derivative of (xn) isolated from the 
loaves of Ginkgo biloba L: by Furukawa‘. The synthesis 
of these § : 8-dih vones is in progress. A 
detailed account of this work will shortly be pub- 
lished elsewhere. 
Wrs0on BAKER. 


Dyson Perrins Laboratory, 
University of Oxford. 
April 8. 
"Td pice E 1 Cb) J. Chem. Soc. Japen, ël, 162 (1990); 
Chem. harm, Soc, Japan, 
te, Tog se) aka W. So ge ge Cham, og. 1903 oe (1090 i Mahal, 


ann , Mehta, O. id Ol Wi ee, J. Chem. See., 
oe a owe Chem. Res. Tokyo, 19, 27, 39 


Points from Foregoirg Letters 


B. F. J. Schonland and his associates present 
vidence the view of Australian workers 
“hat the oscillatory structure of atmospherics arises 
om multiple reflections from the H-layer of the 
mosphere. They find that the effective height of 
sflection is approximately constant (85 km.) except 
« the neighbourhood of the thunderstorm producing 
Ehe atmospheric, where it decreases from 85 km. at 800 
m. distance to 50 km. immediately above the storm. 


The cross-sections for the transformation of nitrogen 
N), when bombarded by fast neutrons, into boron 
uB) or carbon (14C) are found by E. and 
», Huber to have the values 1-63 and 0-4 x 10-**am.* 
sapectively. The reaction energy for the nitrogen— 
«oron transformation is — 0:43 Mev. 

The structure of a-chitosamine hydro- 
hloride and hydrobromide has been determined by 
i. G. Cox and G. A. Jeffrey without the assistance 
f stereochemical data. The authors state that it 
roves the correctness of the configuration assigned 
o glucose derivatives, and in particular shows that 
hitosamine is definitely a derivative of glucose. The 
sults also demonstrate the existence of the pyranose 
ugar ring and show that in a-glucoge derivatives the 

attached to the first and second carbon atoms 
«ro In os positions. 


E. Holiday states that deductions from observation 
f change of absorption at à 240 my as to whether CO 
groups are formed during enrymic digestion of a 
srotein are not possible abil bet account has been taken 
af the large masking effect due to accompanying 
thange in absorption of the aromatic amino-acids. 

Sedimentation curves for several proteins (thyro- 
flobulin, entitoxic diphtheria peeudoglobulm and 
shymus nucleohistone) are submitted by H. P. 
uundgren, indicating the formation of ‘labile’ oom- 
sonents with lower sedimentation constants; this 
nay be brought about by the simple expedient of 
nereasing the protein concentration and reducing the 
ectrolyte content of the solution. 

A. J. Turner communicates a simple formula for 
alculating the relative humidity directly from read- 
ngs of a ventilated wet- and dry-bulb hygrometer ; 
ihe formula es resulta accurate to 1 per cent 
elative hamiliee between 50 cent and 90 per 
ent R.H., from 40° F. to 120° Fr. 


D. N. Truscott reports a graphical method of circuit 
analysis and synthesis, on the use of charta 
with logarithmic scales of impedance and frequency ; 
this has been used in radio receiver design. 


A survey of the structure of the Bermuda Islands 
by means of sound-velocity technique indicates, 
according to G. P. Woolard and M. Ewing, that the 
islands consist of four main volcanic oones with 
several minor ones, and are surrounded by a series 
of concentric folds which die out in amplitude with 
distance from the islands. Sound refraction measure- 
ments show the tops of two of the volcanoes to be 
at a depth of about 250 ft. 


R. J. Pumphrey has recorded microphonic poten- 
tials in response to sound from the non-auditory part 
of the labyrinth of teleost fish. Such potentials are 
therefore not an absolute indication of the reception 
of acoustic or vibratory stimuli. 

By isolating single cells of plankton diatoms 
(Chastoceros) and cultivating them in suitable media, 
T. Braarud has been able to follow the formation of 
ciliate microspores and to show that such spores 
Tepresent a mode of reproduction in Chatoceros. 


I. J. Kligler and H. Bernkopf describe experi- 
ments showing that ib is ible to cultivate fixed 
rabies virus in the developing chick embryo provided 
that (a) the allantois of embryos 5 to 6 days old are 
infected, and (b) passages are made 9 to 10 days 
after the infection. Passages from embryo to embryo 
can be made with emulsións of either allantois or 
embryo brain. 

H. Liche confirms the existence of copulative 
ovulation in the female cat and suggesta that it is 
conditioned by the of numerous interstitial 
cells in the ovary. "His deaaitben tha pamdo-preqnaney 
and anatomical as well as the histological changes 
which occur during the different stages of the œstrous 
oycle. 

Primetin, isolated from Primula modesta, has 
previously been regarded as 5: 6-dihydroxyflavone. 
This substance has now been synthesized by W. Baker, 
who finds that it is not identical with primetin. 
ea p a aa 8- 
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Research Items 


Nuer Time-Reckoning 
Ix a study of Nuer time-reckoning by Dr. E. E. 
Evans-Pritchard (Africa, 12, 2; 1939), it is pointed 
out that the Nuer have a sense of time different from 
ours, not merely owing to the fact that a system of 
time-reakoning in mathematical symbols differs from 
a verbal system not so reckoned, but also because 
both European and Nuer alike speak of time in terms 
of social activities and relationships, which in the 
two systems differ fundamentally. In Nuer concepta 
of time we may distinguish between those which 
reflect their relation to the environment, ‘ecological’ 
time, and those relating to the social structure, 
‘structural’ time. The ecological cycle is a year of 
two main seasons, each divided into six months, one 
season, broadly, the wet, and the other the dry. The 
wet season is that of residence in vi » with 
appropriate occupational activities, and the dry that 
of residence in camps. The concepts of time are 
based primarily on the social rhythm, of which the 
outstanding quality is the movement from village to 
camp and back again. It is by reference to the 
changes in the character of their activities that they 
reckon time, and on them they base their calendar. 
Years are recalled generally by reference to the 
places at which their camps were made and the 
circumstances which arose during their stay there. 
Hence there is no accurate, or general, system of 
dating years. Fach division of the Nuer has its own 
system of reference. A habitual method of dating 
an epoch, or certain events, is by reference to the 
age of oertain persons, and this not by counting 
years, but by their relation with certain groups of 
The interval between events is measured 
the relation between the persons of one age group 
and those of another. Time can also be measured 
by employment of the genealogical method. Eventa 
integrate at a certain point in the olan system, and 
thus each person in the genealogy constitutes a 
significant point of reference. : 


Tshimshian Clan Relationships 

Tma olan relationships of members of nine tribes 
now realdent at Port Simpson, British Oolumbia, 
were investigated by Viola Æ. Garfield in fleld work 
carried out in the summers of 19382, 1935 and 1987, 
with the of defining more clearly the func- 
tioning relationships of Tshimshian individuals to 
each other as determined by their clan and tribal 
affiliations (Univ. Washington Pub. in Anthropology, 
7, 3; 1989). In summarizing these relationships, 
those which are old and still functioning are different- 
lated fram those which are now obsolescent, or those 
which have grown out of white impact. Olosest 
contacts were with members of the father’s and 


homes were with their maternal uncles, with whom 
the boys went to live at adolescence. At the + 
day, however, children grow under the Ethers 
care, and are less inftuenced lineage relations. 
The duties of a father and his towards his 
chikt are well formulated. The father’s brother and 
sister are privileged to the first services te 
the child at birth. The father’s brother provides the 
es 


cradle, while his sister acta as midwife—services nov 
obsolete, owing largely to the provision of hospitals 
At the giving of the first name, the maternal unal 
ve the name, but it was proclaimed by the father’ 
rother; and in the first power ceremony th 
father’s sister acted as the ochild’s assistant. N. 
power ceremonies now take place. The ear, lip, arr 
nose pi were performed by a woman of th 
father’s lineage. A paternal aunt assisted in th 
wedding ie spore and the father’s sister was th: 
bride’s chief attendant. The father’s sister cared fo 
the body of the deceased after death, being com» 


ape Sr aa a E 
ther provided the coffin. 


Metabolism and Castration . 


M. Sandberg, D. Perla and O. M. Holly (Endo 
orinology, 24, 508; 1939) studied the effect of castra 
tion in male and female albmo rats on nitrogen 


urinary 


was decreased. The weight curves and food intake 
of male and female rata which had been castrated 


40 weeks of age the-controls weighed 10 per cent 
more. Food intake expressed in gm. per 100 gm. 
body weight was somewhat higher in normal animale 
ight of 370 gm. Afterwards ib was the 

groups. Tho weight curves of female 
rata which had been castrated after puberty showed 
@ gain in weight over the controls in spite of the 
fact that their food intake expressed m gm. pa 
100 gm. body weight was leas. 


Synthesis of Cystine in Rats 

E. F. Beach and A. White (J. Biol. Ohom., 127 
87; 1989) placed a group of male rate on a diet oi 
the following composition : oystine-free casein hydro- 
lysate 14-7, tryp 0-3, arisoo 21, cod liver oil 5 
Osborne and M salt mixture 4, and starch 5t 
per cent. Each rat received in addition a daily supple- 
ment of 100 mgm. of ryzamin B and 50 mgm. oi 
liver extract, which i sufficient water-soluble 
vitamin to permit a fair rate of growth. This vitamiz 
supplement represented the only possible dietary 
source of cystine, inasmuch as the casein hydrolysate 
used in the diet was cystine-free. Moreover, analysis: 
af the animals ahowed that young rata restricted tc 
this diet for a period of approximately six wee 
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ually deposited a quantity of cystine which was 
—<osiderably in exceas of the amount present at the 
art of the experiment plus the amall amount possibly 
eeent in the vitamin supplement. The authors 
nclude that cystine per es is not a dietary easential, 
«t may be synthesized from methionine. 
igrations of Pacific Mackerel 
Tue range of the Pacific mackerel, Pneumatophorus 
ego, covers nearly 2,000 miles from Vancouver 
land to Lower California. Since 1928, the fish has 
æn extensively used for canning, and the oppor- 
mity has been taken to mark large numbers so that 
_ caestions of spawning and other movements may be 
ycidated (Donald H. Fry, jun., and Phil. M. Roedel 
California Fish and Game, 25, 2; 1939). From 
5, when the marking programme was launched, to 
8, 16,848 had been tagged by metal tags whioh 
either clamped on a gill-cover (an unsuccessful 
thod because the tags do not stay in place), or 
inserted through a tiny alit into the body 
avity. The tags are recovered by magneta during 
ae processes preparatory to canning, or are sent in 
y fishermen for a small monetary reward. In order 
o determine relative movements of different shoals 
,403 mackerel were marked at Monterey, 10,184 in 
outhern California, and 1,261 m Lower California. 
‘he tag returns seem to be disappointingly few, in 
dl only 412 (out of 16,848), and of these 233 were 
aken within ten miles of the place of release; 180 
vere recovered by magnets in the same 
eneral area in which they were marked, and 49 were 
ound more than ten, miles from the place of release. 
The recoveries show that there is an interchange of 
lsh between Monterey and southern California and a 
soingling of fish from different parts of the southern 
Jalifarnian area. The time which has elapsed between 
agging and recovery has been as long as two years, 
ind some of the more rapid rates of movement shown 
sy marked fish are 21 miles in twenty hours, and 
200 miles in thirty-four days. 


Corpuscles in Body Fluids of Invertebrates 
SNo 1934, Toshio Ohuye has been conducting a 
series of investigations into the characteristics of the 
xorpuscles to be found in the body fiuids of inverte- 
brates. The findings of eleven of these inquiries have 
already been published in the Science Reports of the 
Téhoku Imperial University. In the issue of the 
Journal for Decamber 1938, the author summarizes 
she previous work and sets forth his general con- 
clusions. The investigations cover forty-four inverte- 
«brate animals belonging to six phyla. The author 
considers that there is no fundamental hiatus between 
the erythrocytes of Invertebrates and those of verte- 
brates. Those of invertebrates constantly contain 
inclusions which are of a substance analogous with 
that found in the granules included in the leucocytes. 
Thus the erythrocytes can be regarded as modified 
leucocytes. Thus the lymphocyte may be regarded as a 
pluripotential element capable of differentiation along 
several lines, the particular ane followed being depend- 
ent upon the individual environmental requirements. 
The invertebrate blood is characterized by the pre- 
sence of many and variously pigmented leucocytes, 


Sterility in Plums 

Cowrinuine their studies on incompatibility of 
fruit trees, M. B. Crane and A. G. Brown (J. Pom., 
17, 51-66; 1939) show that self-incompatibility, 
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cross-incompatibility and partial incompatibility 
exist in the plums. The existence of self-compatible 
varieties together with the complex behaviour in 
respect of intervarietal compatibility is due in large 
méasure to the hexaploid constitution of the plum. 
The authors show that the old greengage variety 
exists as a population of different strains which are 
intercompstible. These strains have several distinct 
morphological features and they may be either 
seedlings of one parent or bud sports from one plant. 
The application of the experimental results to 
economic practice is discussed. 


Earthquake in Chile, January 24, 1939 

A SHORT article on this earth , written by 
Julio Bustos Navarrete, director of the Salto Observa- 
tory, Santiago, has recently appeared (Rev. pour 
Tétude des Calamités, 2, No. 5, March-April 1939). 
The author states that the region print pally affected 
was that of Chillan-Concepcion-Cauquenes and that 
previous occurrences affecting the same area wero 
on May 25, 1751, and February 20, 1835. On January 
24, 1939, a series of shocks commenced with light 
rockings at 23h. 35m., each lasting about three 
minutes. These gradually became stronger until tho 
climax was reached when a terrific shock occurred, 
followed by aftershocks. The earthquakes are con- 
sidered to have been due to an orogenic movoment 
which, being shown by imolinographs, was mentionod 
in the Bulletin d'études ds l'Observatoire de Salto 
in November 1938. It was then stated that the 
culmination would probably be a series of small 
shocks or & larger one, though in the prosent state 
of the science the exact time and place of those 
shocks could not be foretold. The anticipated seismo- 
tectonic process commenced on January 17 by a 
shock of intensity V felt at Coquimbo and La Serena 
and on January 18 by a shook of intensity IV folt 
at Antofagasta and La Pampa. ‘These were inter- 
spersed and followed by minor ones. The shock of 
January 24 reached a probable intensity XI at Chillan 
and Cauquenes, and in general the intensity decreased 
with epicentral distance. There were, however, s0me 
exceptions owing to the geological structure of the 
country, such as at San Carlos and San Cregorio 
between Chillan and Cauquenes, where the intensity 
was not above VIO. About the same time as the 
shock, the volcanoes Quixapu, Antuco and Llaima are 
reported to have erupted. The author supposes that 
a ‘trigger’ action may have been the passage of the 
centre of a strong anticyclone over the south of Chile 
at the time, and mentions reporta of observations of 
brilliant lights, thunder, lightning, rain, hail, and pecu- 
liar atmospherio conditions accompanying the shock. 


Zoned Olivines 

AN important investigation of zoned olivines and 
their petrogenstic significance by S. I. Tomkeieff has 
recently been recorded (Min. Mag., 229-251, March 
1989). The widespread occurrence of zoned olivine 
in igneous rocks is demonstrated by measurements 
of the optic axial angle—which varies with the com- 
position in the forsterite-fayalite series—supple- 
mented by determinations of other serial properties 
such as refractive indexes and birefringence. Asa 
rule, the zoning is found to be continuous, varying 
from a magnesium-rich centre to an iron-enriched 
margin. The difference in composition between 

tre and rim exceptionally reaches 40 per cent 
ayalite. The olivine in the British Tertiary dolerites 
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ranges between 18 per cent fayalite in the core to 
40 per cent in the outer zone, but in the British 
carbonifarous dolerites the | average 
range is lower, being 31-89 per cent of fa Data 
are assembled to show that there ia an intimate 
connexion between the composition of the magma 
and that of the olivines crystallizing out of it at 
different stages of solidification or differentiation. 
The recorded observations on natural olivines and 
the roake in which they oocur are in complete agree- 
ment with the resulta of the recantly published study 
of the forsterite-fayalite binary system by Bowen 
and Schairer (Amer. J. Soi., 29, 151; 1985). 
Origin of the Earth’s Magnetic Field 

W. M. Ersasame (Phys. Rev., 55, 489; 1989) has 
devised a thermo-electrio theory of the origin of the 
earth's magnetio fleld. It is known that the electric 
currenta which produce the magnetio fleld must be 
located inside the earth, and there is considerable 
evidence to show that the deep interior core of the 
earth is fluid and metallic. The continuous production 
in the core of heat which is lost from the outside 
leads to up and down convection currents just as 
in the atmospheric vortices of meteorological theory. 
The combination of these convection currenta and 
the rotation of the earth leads to Coriolis forces 
perpendicular to the convective motions. These forces 
produce an asymmetry in each vortex such that there 
is an upward motion in the eastern part and a 
downward motion in the western part. At any 
horizontal level i in any given vortex, the motion leads 
to an temperature distribution. Ib is 
probable that this is accompanied by an asymmetric 
variation of the thermoelectric p ies, due to 
phase changes in the material. A numerical calcula- 
tion, with temperature variation of the order 10°, leads 
to currents of the right order of magnitude to account, 
for the earth's magnetism, and the theory accounts 
indirectly for the rough coincidence of the earth’s 
rotational and magnetic axes. The thermo-elactric 
mechanism does not account for the magnetism of 
sunspots, which are probably due to currents in the 
upper layers of the sun’s atmosphere. 


Isotopic Abundance and Atomic Weight of Europium 

Tm» abundance of the isotopes of europium was 
determined by Aston in 1934. He found two isotopes 
of mass numbers 151 and 158 respectively, the former 
having an abundance of 50-6 per cent and the latter 
of 49-4 per cent. Using the packing fraction 
(4 + 2) x 10+, and the correction factor (0-999725) 
for the conversion of the atomic weight from the 
physical to the chemical scale, the value of the 
` atomio t obtained was 151-19 + 0-03. Reoant 
determinations of the atomic weight of europium by 
chemical methods carried out by Baxter and Tuemmler 
give 151-963. nee ree a (Z. anorg. Chem., 238, 
278 ; 1938) obtained the value 151-001 by determining 
the ratios HuCl, : 2Ag, and EuCl,: 2AgOl. H. Licht- 
blau now reports the results of a reinvestigation of 
the isotopic abundance of europium (Naturwise., 27, 
260; 1989). Details of the method are given, and the 
result obtained is Eu : Hu = 96:8 + 1-2: 100. 
Other isotopes were not found, and if they exist the 
upper limit of their abundance is 0-4 per cent. The 
mean mass number caloulated from the abundance is 
162-619 +6 x 10*. Using s value for 
the ing fraction, (2 + 0-5) x 10“, and tha 
above-mentioned correction factor for converting the 
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physical to the obemioal atomio 6, the atom 
weight is calculated to be 151-05 + 0-01. Uair 
Aston’sa value for the fraction, the atom 
weight is 151-92 + 0-03. ‘ 


Overhead Line Vibration 


THE paper on the vibration of overhead lir 
conductors by Messrs. E. W. W. Double and W. I 
PCE en bee aera Or PIOA eee 

ril 12, is a useful contribution to an importar 
rabies problam. When a smooth oylindrical bod 
is placed in a fluid moving with steady velocity e 
right angles to the axis of the body, it is known ths 
the formation of eddies in the fluid behind the bod 
depends on the velocity of the fluid, the length < 
the axis of the cylinder and the dynamic vi 
of the fluid. A simple formula derived from 
three quantities leads to Reynolds’ number, 
value of which enables ua to find the veloc 
of the water flow when it changes from steady 
line flow to the turbulent condition when eddies 
formed behind the cylinder. The generally acoepte 


_ theory is that vibrations are seb up when the edd 


frequency of the vortices coincides with one of th 
elastic periods of the vibrating line. This cause 
resonance, which initiates and maintains vibrations 
Field observations wero made on the vibrating oon 
ductors consisting of 100-ft. lengths of stranded steel 
cored aluminiam conductor in air, under given oan 
trolled conditions of vibration, to get data on th 
behaviour of the conductor and clamps and the maxi 
mum ing stresses induced in the conductor. I 
was th t that when these data were found 
ib would possible to deduce the maximum safe 
‘stri tension of the line, assuming that ii 

mainly on the repeated stresses 
A addy ol cables broken at tho enai of tha iressensio! 
clamp showed that the ‘scoring’ of the aluminiun 
‘wires aided by abrasion weakened tham so that ful 
use was not made of the fatigue strength of the 
aluminium. The actual break occurs at points where 
the wires were ‘nicked’. 


Energy Production in Stars 

Tuarw have been many attempts to saocount for 
the production of energy in stars with the aid of 
atomio transmutations: A. A. Bethe (Phys. Rev., 
55, 484; 1939) has now described. in detail a cyclical 
acheme of reactions in which reactions between pro- 
tons, carbon, nitrogen and oxygen nuclei result in 
the combination of four protons and two electrons 
into an a-particle: 

Cut H ONY; N? >On et; C8 +H +N; 

N +H +O; O +N + ot; NH +O" + Het 
It is shown that the probabilities of these reactions, 
at a temperature of about 20 million degrees, corre- 

nding to the central temperature of the sun, give 
nem the right rate of energy production for that 
body. The dynamice of the process are also consistent 
with the mass luminosity relations which have been 
observed among the stars. Nuclear reactians other 
than these are examined and shown to play little 
part in the energy production—in particular, it is not 
possible for elements heavier than He‘ to be built up 
continuously in ordinary stars, and these elementa 
must heve existed already when the star was formed. 
In some faint stars, however, it is possible that energy 
ia produced by the reaction 
H+H—-D + et. 
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International Standard of Concert Pitch 
By Dr. G. W. C. Kaye, O.B.E., E.R.S; 


“HE question of the mternational standardization 
of concert pitch, to which reference has already 
—en made in Nature (November 5, 1988), was the 
Mbject of an International Conference on May 11 
d 12 last, under the ices of the International 
andards Association “TBA. The Conference, 
lich was held at Broadcasting House by the 
urtesy of the British Broadcasting Corporation, 
s 0 ized, at somewhat short notice, by the 
itish Standards Institution under ita director, Mr. 
» Maistre. Five countries (France, Germany, Great 
itain, Holland and Italy) sent delegates, while the 
Micial views of Switzerland and the United States of 
erica were before the Conference. The Inter- 
«tional Union for Broadcasting (U.I.R.), and the 
mternational Consultative Committee on Telephony 
t.C.I.F.) were also represented by 
sident of the Conference was Dr. G. W. O. Kaye, 
mairman of the British National Committee on 
coustics, and the British delegation consisted of Dr. 
aye, Dr. F. W. Alexander, Captain E. H. T. Broad- 
mood, Mr. Ll. 8. Lloyd and Mr. Henry Willis. 
The Conference was formally opened by Sir Cecil 
mave, deputy director-general of the B.B.C., who, 
ter welooming the delegates, pointed out that the 
xing of a new concert pitch is a problem for the 
susician to decide, after which the aid of the 
chnician must be sought to help the musician to 
+ and maintain the pitch he has chosen. Although 
is probable that the extreme range of variation 
' the pitch of orchestras the world over does not 
<oeed a semitone, it was scarcely necessary to stress 
=e increased comfort and assurance of a standardized 
itch to singers and to players of concertos for stringed 
struments. There is no doubt, too, that the manu- 
voturers of musical instruments, particularly of 
gans and pianos, would weloome a standardization 
hich would relieve them of the frequent necessity 
t re-tuning. As regards listeners to music, whether 
« the concert hall or through the medium of broad- 
asting, no real ison on the score of brilliancy 
£ two differant rare ieee of the same symphony 
y different conductors is possible unless the two 
erformances are based on the same pitch. In these 
ays of emotional streas, it is no small achievement 
or nations to come together to discuss a subject 
hat is very much bound up with the emotional 
ctor. General agreement on principles and practice 
aight well be a promising portent for the future 
f the world. ; 
In his opening address, the President reminded the 
elegates of the occasions in the past when agree- 
rent had been sought on the present question, but 
00 ing measure of international unification 
ad ever ted. He hoped that before the Con- 
arence dispersed, it would have set up a musical 
ulestone of lasting signifloance. The ion of 
n international standard of concert pitch, while 
Iways of commercial importance in the inter- 
ational trading of musical instruments, has assumed 
new prominence in view of the requirements of 
iternational broadcasting and the development of 
lectro-acoustical instruments. It was in fact the 


tes. The 


urgent requirements of the International Broad- 
casting Union which finally led to the decision to 
endeavour to bring about international agreement. 

After ing that the Conference should con- 
fine itself to the standard convention of expressing 
concert pitch in terms of the note A in the treble 
clef, brief reference was made to the historical baok- 
ground of concert pitch—to the early and pronounced 
meanderings of pitch during the fourteenth to the 
nineteenth century ; to the attempt at standard- 
ization a century ago in Great Britain, namely, the 
philharmonic pitches of 433 in 1826 and of 455 in 
1845; to the value, 440, adopted by the Stuttgart 
Conference in 1834 ; to the French Diapason Normal, 
485, of 1859, and its endorsement by the International 
Congress of 1885 in Vienna. In the United States, a 
figure of 440 is now general after many vagaries, 
while as regards Great Britain, reference may be 
made to the standardization at 439 of piano pitch 
by the piano makers in 1899, and to the lowering 
in 1927 of the pitch of the British Army bands from 
455 to 439. The first question before the Conference 
was virtually that of reviewing the present general 
upward departure from the standard adopted in 
Vienna more than fifty yeara ago. Incidentally, ao 
far as actual frequency measurements go, the 
standardization requirements of musical pitch present 
an easy problem to the physicist who can, if desired, 
measure to an accuracy of 1 in 100 million. 

A survey of the reporta submitted by different 
countries to the Conference indicates that the present 
position can well be regarded as propitious for inter- 
national agreement : 








Treble A 
(cyeles per sec.) 

Standards Association, proposes 440 
German Standards Association, 440 
ondanda Trailen MoDa 440 
440 
440 
440 

43544 
443 
440 
439 











A friendly and vigorous discussion followed, during 
which it was happily found possible to establish 
eventual agreement on the main points at issue. 
Thereupon, taking cognizance of the general lack of 
observance of the Vienna standard (4385) in favour 
of an appreciably higher though variable figure, 
which moreover shows a constant and regrettable 

to increase, and having regard to the 

esthetic, technical and economic importance of early 
international standardization within the limits of 
existing practice, the Conference unanimously agreed 
to forward the following recommendations to the 
parent International Acoustics Committee for sub- 
mission to, with a view to ratifloation by, the national 
i bodies affiliated to the International 
Standards Association; also to the U.LR., the 
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C.C1LF. the International Electrotechnical Com- 
mission 0.) : $ 

(1) That the international standard of concert 
pitch shall be based on & frequency of 440 cycles per 
second for the note Ain thetreble clef. (‘La normale’’.) 

(2) That this value shell be maintained within 
the closest limita possible, by soloists, orchestras, 
choirs, eto., throughout all musical performances, and 
also in recorded music. 

(3) That with a view to reducing the necessary 
tolerances to table values, a set of technical 
recommendations drawn up, preferably on the 
basis of international co-operation. 

An appendix to the recommendations relates to a 
future programme of study designed for early dis- 
cussion, so as to render effective as soon as possible 
the tical observance of the new standard concert 


Telephony 


ghee annual report by the directors of the 
American Telephone and Telegraph Co. for the 
year 1938 is of great interest. The taxes last year 
were equal to about 80 cents per month per telephone, 
which is about 14 per cent of the average telephone 
bill, or ahout one third of the total pay roll. Not-, 
withstanding the heavy taxation and increased wages, 
the earned dividends for the last two years were 
nearly the same. 

Until 1927, the longest distance a telephone cell 
could be made was about 8,000 miles; to-day there 
is no limit. We can talk round the world. The 
improvement in tranamiasion on a call from New 
York to San Francisco as compared with twenty 
years ago when trans-continental service was in- 
augurated is roughly equivalent to the difference 
between conversing in an open field at a distance of 
several hundred feet and conversing with someone in 
the same room at about one third the cost. Five 
years ago the time of making a long-distance ocon- 
pexion was reduced from 7:5 minutes to 3 minutes. 
Last year a direct radio telephone circuit from San 
. Francisco to Australia was made, replacing the 
original route fram New York via London. This new 
cirouit is several thousand miles shorter and made 
possible a substantial reduction in the price of a call. 

The ocean liner Nieww Amsterdam has been added 
to those with which the Bell operates ship- 
to-ahore radio’ telephone Twelve shore 
stations of the Bell system and ite connecting oom- 

now serve nearly a thousand small vessels on 
the Atlantic and Pacific coasts and on the Great Lakes. 

The damage i by the destructive effects 
of fires, floods, waves and hurricanes in 1988 
was the most extensive ever experienced. In Septem- 
ber all these destructive forces combined, causing a 
disaster in the eight north-castern States affecting 
the greatest number of telephones and communities 
since thd telephone was invented. More than half a 
were isolated. The wreckage of telephone plant put 
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portable or otherwise, and the advisability of the 
verification by an official laboratory ; the produotic 
of specifications dealmg with the ropriate tole 
ances in the manufacture of musical instruments 
and the setting up of supervisory safeguards, bom 
national and international, for verifying the obser 
ance of the new standard pitch and so preventing tl 
possibility of ita falling into desuetude, as has oocurre 
with the Vienna standard. 

The success of the Conference was a happy vindic: 
tion of the decision to go forward with the plans f+ 
bringing the delegates of the differant countries t+ 
gether, despite the troubled nature of the times. T} 

further consorted in complete and amicab 
accord on the occasions of visita to the Acoustic 
Laboratory of the National Physical Laboratory b 
the kind invitation of the Director, and to Lyn 
Capel, Surrey, at the invitation of Captain Broa 
wood, whose beautiful house and estate, in all tł 
glory of the spring foliage, formed a lovely settin 
for his genial hospitality and the delightful unacoon 
panied old English melodies of the famous Tudi 
Singers under the direction of Mr. Cuthbert Bates. 


in the United States 


the Bell system to the greatest teat it had ever bee 
called on to face—a test of the organization, of it 
men and women, and of ita resources of equipmen 
and supplies. More than 2,300 trained men wit 
615 motor-vehicles were loaned by fourteen telephon 
companies. Enormous quantities of materials wer 
rushed in promptly by the Western Electric Oo. Tb 
Bell companies in the stricken area, assisted by th 
resources of the entire Bell system, successfully me 
the challenge of the catastrophe, the telephone me 
and women, unmindful of hardship, carried on wit! 
resourcefulness and and the result was a 
almost impossible job splendidly done. 

Research in the field of radio telephone transmisio 
has been specially pushed in the direction of increasin, 
the efficiency and the steadiness of trans-oceani 
circuits in anticipation of the adverse conditions likel) 
to occur in 1940 and 1941 at the time of the expecta 
maximum effect of sunspot disturbance. Highl 
efficient adjustable directional antennæ® have bee 
aioe One of these, two miles long, is now bein; 

in the trans-Atlantic route. Two note 
worthy achievementa in civil and military aera 
nautica were made last year. One was the develop 
ment of an accurate instantaneous terrain clearanc 
indicator by which a pilot is at all times apprise: 
of his height above the ground. The other was th 
development of an aeroplane locator for use a 
ground stations. By dialling this’ foadency of th 
aeroplane radio, the airport operator can see on | 
map the direction of any aeroplane within range 
This should be of great value m reducing risks t 
aeroplanes in bad weather. 

The Company has a memorial fund which provide 
annual awards in recognition of unusual acta of ser 
vice. This year one ( umous) gold medal wit 
£100 and thirty-two bronze medale were awarde 
to individuals, and four special bronze plaques wer 
awarded to groups of employees in recognition c 
their skill, courage and devotion to duty along th 
Ohio River Valley during the flood of January 1937 
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Jubilee of Johns 


ET us hope,” said John Shaw Billings at the 
opening on May 7, 1889, of the Johns Hopkins 
fospital in Baltimore, ‘‘that before the last sands 
ave run out from beneath the feet of the years of 
1e nineteenth century, it will have become a model 
Ef ite kind, and that upon the centennial of ita 
«aniversary it will be a hospital which shall still 
mpare favourably, not only in structure and 
t, but also in results achieved, with any 

mther institution of like character in existence.” 
Half a eae nage rolled by since that memoreble 
«ay, full of tradition, and famous men whose 
ames pontine to shine with undiminished bright- 
«es in the medical firmaments: Osler, Welch, 
mialsted, and Kelly. The intellectual child of that 
ealthy Baltimore bachelor and banker Jobn 
Mopkins, when the hospital opened its doors, it 
onsisted of seventeen buildings with two hundred 
nd thirty beds, seven graduate head nurses, and 
3venteen probationers. There were but four ser- 
ices: medical, surgical, gynsoological, and patho- 
gical. To-day “Hopkins” has developed into a 

iedical centre with 1,024 beds and 590 nurses. 

On May 4, 5, and 6 a large number of old Hopkins 
eople, medical men ‘aid nurses, and many dis- 
ed visitors gathered together at Baltimore to 
elebrate the fiftieth birthday of an institution of 
hich it has been said that it has become more 
«mous than the historic city beyond its walls. At 
he exercises held on the green lawn of the hospital 
n the afternoon of May 4, Dr. James B. Herrick, 
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Hopkins Hospital 


“dean of American physicians’, describod Osler’s 
text-book of medicine as Johns Hopkins’s greatest 
single contribution to medicine. A serous note was 
struck by the Hospital’s director, Dr. Winford H. 
Smith, who suggested that the days of great ndi- 
vidual fortunes are ing and with them the days 
of great philanthropies benefactions, so that ono 
of the prime problems of the hospital of the futuro 
will be increasing dependence upon Government for 
support. In the evening a historical play, ‘‘T'he 
Flowering of an Idea”, wmtten by Dr. Alan M. 
Cheney, dean of the Medical School, and doaling 
with the early development of tho Hospital, 
was performed. 

A carefully planned and fascinating programme 
consisted of exhibits, lectures, demonstrations, and 
conferences. Among others, Dr. Simon Flexner 
spoke on “The Nuffield Benefaction and the Full- 
Time Chairs at Oxford”. At @ reunion dinnor 
attended by some thousand medical men and nurses, 
Dr. J. M. T. Fmney acted as toastmaster, and the 
speakers included Dr. Howard A. Kelly, tho only 
surviving member of the ‘Big Four” unmortalized 
in Sargent’s painting, and Dr. llys F. Barker. 

The eyes of the scientific world will be focused 
upon Johns Hopkins Hospital during the next fifty 
years of its existence. It has had & groat past, and 
ite responsibility towards the future is enormous 
beyond reckoning. “A city that is set on & hill cannot 
be hid.” 

WALTER BETT. 


Scientific and Industrial Research in Australia 


HE twelfth annual report of the Council for 

Scientific and Industrial Research, Common- 

vealth of Australia, covers the year ended June 80, 
1938.* 

The most important development during the year 
vas the decision of the Government to extend the 
work of the Council for the secondary industries, for 
which purpose the sum of £250,000 was appropriated 
“or capital e diture, involving establishment of the 
Jtandards tory and an aeronautical and engine 
seating laboratory and an information section. A site 
aas been offered by the University of Sydney for the 
Standards Laboratory within its own grounds. It is 
proposed, that the ratory should be organized in 
sections for meteorology, electro-technology and 
physica. The aeronautical laboratory is to be located 
m Melbourne, for which purpose a site has already 
been acquired. In addition to providing the mforma- 
tion service visualized by the Secondary Industries 
Testing Research Committee, the proposed informa- 
tion section is intended to initiate research work in 
ae Rie with industry, and the Imperial Agricul- 

Bureaux plan will be extended to mclude other 
branches of science and mnum than agriculture. 


* Parilament of the Commonwealth of 
of the Council for Soemtific and tndnatrial 
-88. Pp. 06. (Canberra: Government Printer, 1939). 4¢ 


In addition to the preparation of bibliographical 
references, the work of the section will cover the 
supply of scientific and technical information, the 
preparation of information relating to recent advances 
in the application of science to industry, etc., the 
preparation and publication of articles, Prees stato- 
ments, reports, etc. 

The report gives brief reviews of the work carried 
out by the various departments of the Council. The 
Division of Plant Industry has continued ita work on 
the breeding of pasture planta, the storage of fruit 
and on the root rot of wheat. Tobacco investigations 
have included the control of downy mildew, and a 
survey is being made of the potato virus diseasos of 
Australia. 

The work of the Division of Economic Entomology 
during the year on the sheep blowfly pest has been 
concerned with the study of attractiveness, the 
development of standard methods of testing poisons 
and investigations of dreasings. Further work has 
been carried out on the control of codling moth with 
the particular object of finding an efficient alternative 
to lead arsenate. 

The Division of Animal Health and Nutrition 
occupied the new animal health research labordtory 
et Melbourne during the year, and work on pleuro- 
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pneumonia in cattle and mastitis in dairy cattle was 
continued. The Division has also continued its 
studies in fleece chemistry, yield and fibre measure- 
ment and on the sheep blowfly problem, and an 
investigation on sheep dips was initiated during the 


In addition to contmuing its various soil surveys, 
the Division of Soils has been concerned with the use 
Oe peer eee tee POR E e 
determination of traces of metals in soils and in 
plant and animal diseases. 

The work of the Division of Forest Products has 
continued to expand during the year and, in addition 
to the chemistry of wood and pulp and paper investi- 
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gations, has been concerned with the preservation 
timber, the seasoning of timber and various problen» 
in the wood manufacturing industry. 

The Division for Food Preservation and. } 
occupied ite new laboratory at Homebush , 
Sydney, during the year and has completed its woi 
on the cooling of beef in sides. Other work has dea 
with the loss of bloom on chilled beef, the stora 
of oranges, peaches, plums, pears and grapes as we 
as on apples and eggs. Further progress has bee 
made during the year by the Council in the provisio 
of staff and facilities for fishery investigation 
in which aerial reconnaissance has again bee 
used. 


The Dutch Congress of Natural Science and Medicine 


HE twenty-seventh Dutch Congress of Natural 
Science and Medicine was held at Nimeguen, 
Holland, during April 11-18, under the presidency 
of Prof. Q. Holst. Reference was made to the general 
lectures in the in a note in NATURE of 
April 1, p. 554. At a joint meeting of the physical 
and chemical sections Prof. Errera, of Brussels, gave 
a special address to the Congress on his investiga- 
tions of the absorption of organic compounds in the 
‘infra-red part of the . Besides the well- 
known absorption bands belonging to special atomic 
configurations, new absorption bands which 
must be ascribed to multi-molecules (association). In 
solutions, there appear special bands due to the 
interaction of an atomic group of the solvent with 
the molecule in solution. 


MATHEMATICAL PHysics AND Pa#ysics 


Among the papers presented to the section on 
mathematical physics, the followmg may be men- 


tioned. Methods of approximation of the eral 
wave equation were discussed with ial reference 
to the Schrédinger equation. Prof. Laer-Kronig 


treated a new perturbation theory, leading to a 
difference equation, which can be solved numerically 
by the application of an extension of the well-known 
Wentzel-Kramers-Brillouin approximation. It was 
shown by Prof. Zernike that the intensity of light m 
the vicinity of a focus can be described, even for 
the most general boundary conditions, by a special 
kind of orthogonal functions, mtroduced by him. 
Dr. Bremmer demonstrated that the Wentzel- 
Kramers-Brillouin approximation of the wave equs- 
tion may be considered as the first of a series of 
terms, which can all be interpreted physically. | 
Ehrenfest’s theorem of the classical motion of the 
centre of a wave pecket describing o iole in 
quantum-mechanics was extended by Prof. Fokker 
for a very general type of propagation equation. 

In the physical section, Dr. Matthijs gave an 
account of measurements on the thermo-electric 
force of superconducting metals in the neighbourhood 
of the transition point, showing that supercon- 
ductivity becomes evident at a temperature superior 
to the transition point. 

Inve discussion on nuclear physics, Mr. Barendregt 
reported experiments on pair formation by f-rays, 
which process appears to take place much more 


Â 


frequently than theory predicts. Dr. Heyn gave a 
account of experimenta, made in collaboration wit. 
Mr. Aten, jun., and Dr. Bakker, on the fission of th 
uranium and the thorium nuclei by neutron bom 
bardment. From experimental evidence it follow 
that these nuclei can break up in more than one way 


CHEMISTRY 


In the chemical section, Mr. van Pelt communi 
cated experimenta on the bromination of pyridin 
and com containing @ pyridine ring. It à 
found that, depending on the temperature, eithe 
ortho- or meta-subetitution occurs. Dr. Heertje 
dealt with the measurement of the density of fibrea 
A gas-volumetric method with helium was used 
Evidence was produced for the assumption tha: 
water is absorbed by cotton in two different ways 
Prof. Aten described an objective colorimeter whicl 
can be constructed at very low cost using ordinary 
laboratory apparatus. Mr. Troelstra discussed the 
latest improvements in electrodialysis. 


BIOLOGY 


The programme of the biological section contained 
a large variety of communications. The main topic 
was the need of magnesium in planta (O. de Vries! 
and animals (Sjollema). Further botanical subjects 
dealt with were the transport of substances (Arisz), the 
relation between yield and the ratio between roots 
and sprouta (Boonstra), bacterial leaf-aymbionts 
(De Jongh), antagoniams between micro-organisms 
(Westerdijk), the inftuence of colchicine on nuclee: 
divisions (Wellensiek) and problems in the rooting o! 
cuttings (Funke, Hubert and Rappaport). 

Zoological subjects discussed included: Coloradc 
beetle (Roepke), the life of termites in the Nether. 
lands Indies oven), metaboliam im trypano-. 
oee ee en ee ) and the 
power of orientation of migratory birds (Van Dobben). 

In addition, pollen analysis investigations or. 
schita), vertebrate fauna (van der Vlerk) and 
botanical investigations (Polak) of the 
in the Netherlands were discussed in the geologica 
section, while the general lectures of Ornstein or 
physics and biology and of Gorter on very thin 
membranes attracted considerable attention from 


biologista. 
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University Events 


CawBaipgy —G. Manley of Gonville and Caius 
‘ollege has been appointed University demonstrator 
1 geography. 

The Board of Management of the Frank Edward 
‘more Fund will shortly proceed to the award of 
wo studentships for -research m medicine. The 

miudentahips are open to male graduates of any 
Iniversity who wore born in any country within 
Who British Empire other than Scotland. The students 
ppointed will work ın the Department of Medicine 

f the University of Cambridge under the direction 
f the regius professor of physic. The commencing 
slary will be £300 a year, and the appointment will 
e for two years in the first mstance. Further 
aformation may bo obtained from the regius pro- 
assor of physic, Department of Medicine. 

Tho following have been elected to fellowships at 
it. John’s College: Dr. W. A: Deer, Strathcona 
«search student (1934), Royal Commission for 
Ixhibition of 1851 senior student (1938), formerly 
t the University of Manchester. F. Hoyle (Em- 

«manuel College), Part I, Mathematical Tripos, Clase I 
1934), Part II, Mathematical Tripos, Class IT (1935), 
-art OI, Mathematical Tripos, honours with dis- 
motion (1986), Mayhew Prize (1936), Goldsmiths’ 
emor student (1987), Smith’s Prize (1938). 


Lxnps.—The Council has received the following 
monations: £50 from the Education Committee of 
the National Association of Local Government 
)fficers to assist in the encouragement of the study 
«f public admunistration; £110 from the lo- 
jaxon Petroleum Company (Royal Dutch Shell 
droup) for a scholarship tenable in the Mining 
Department. 


` 


Lonpox.—Prof. W. E. Le Gros Clark has been 
~ppointed as from October 1 to the University 
thair of anatomy tenable at University College. 
MIe has held University chairs of anatomy at St. 
wWartholomew’s Hospital Medical College and at St. 
Mhomas’s Hospital Medical School, and since 1934 
ne has been professor of anatomy in the Univorsity 
of Oxford. 

Dr. Samuel Nevin has been appointed to the 
“University chair of the pathology of mental disease 
tenable at the Maudsley Hospital He will take up 
his duties in September next. 

Dr. Patrick D. F. Murray has been appointed, as 
from October 1, to the University readership in 
biology tenable at Bt. Bartholomew’s Hospital 
Medical College. He has held a Rockefeller travelling 
fellowship and a Smithson research fellowship ; and 
since 1937 he has held a teaching post in the Depart- 
ment of Zoology at Bedford College. 

The title of reader in economic statistics, with 
special reference to‘ mathematical economics, in the 
University has been conferred on Mr. Roy G. D. 
Allen in respect of the post held by him at the 
London School of Economics. 

The title of profeasor emeritus of medicine in the 
University has been conferred on Prof. T. R. Elliott 
on his retirement from the professorship of medicine 
and the directorship of the Medical Unit at University 
College Hospital Medical School. 

The d of D.8c. has been conferred on Mr. 
C. L. Wuson, an internal student, of University 
College and on Mr. F. G. Young, an internal student, 
of University College. 
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Science News a Century Ago 


The Royal Geographical Society 

Tue eighth anniversary meetmg of the Royal 
Geographical Society was held on May 27, 1839. 
According to the annual report, sixty-three new 
members had been elected ; and the Society consisted 
of 651 members, and sixty foreign, honorary and 
corresponding members. The president, in handing a 
gold medal to Chevalier Bunsen to be sent to tho 
naturalist and traveller Dr. Wilhelm Riippell (1704~ 
1884) of Frankfort, said that the medal was awardod 
in testimony of Dr. Ruppell’s services in the advaneo- 
ment of physical geography. Dr. Rüppall had mado 
three journeys into Africa. After the first ho had 
placed himself under the tuition of tho learned Baron 
von Zach. He then returnod to Egypt, visited Arabia, 
the gulf of Akabah (which he was the first to exploro 
geographically), Abyssinia and Kordofan. All tho 
produce of his travels in the department of zoology, 
which absorbed e large part of the pecuniary 1monung 
at his disposal, he had generously made over to hia 
native city. 


Daniell’s Constant Battery 
On May 30, 1839, at a mecting of the Royal 
Society, the fifth letter of J. F` Daniell to Faraday on 
voltaic combinations was read. The letter also gave 
an account of the effects of a large constant battery. 
The constant battery consisted of seventy oulls m a 
single series, which gave, between charcoal points 
separated a distance of three-quarters of an inch, a 
flame of considerable volume, forming & continuous 
arch, and emitted radiant heat and light of tho 
greatest intensity. The latter, indeed, proved highly 
injurious to the eyes of the spectators, in which, 
although they were protected by grey glasses of 
double thickness, a state of very active inflammation 
was induced. The arch of tho flame between the 
electrodes was attracted or repelled by the polos of a 
t according as the one or the other polo was 
held above or below it; and the repulsion was at 
times go great as to extinguish the flame. When tho 
flame was drawn from the pole of the magnot itwolf, 
included in the circuit, 1t rotated in a boautiful 
manner. The heating power of tho battery was so 
great as to fuse, with the utmost readiness, o bar of 
platinum one eighth of an inch square ; and the moat 
inftwnble metals, such as pure rhodium, iridu 
titanium, the native alloy of iridium and osminm, 
and the native alloy of platinum. 


Lyell’s “Elements of Geology” 

On June 1, 1839, in its column headed ‘Our 
Library Table”, the Athenaten included this note 
about Lyell’s “Elemente” “The author states that 
the present treatise was originally intended to a 
as a supplement to his ‘Princrples’ but that he was 
subsequently induced to enlarge ıt, and bring it out 
in the form of a distinct work. It 1s an attempt— 
and we think a very successful one—to put forward 
in a simple and clear manner, those facta which aro 
indispensable to a kn of the science, and to 
place the student ın possession of the data by which 
geologists of the existing school explain the moro 
palpable and widely spread geological phonomona. 
The bold and ingenious speculations, so ably devel- 
oped by Mr. Lyell in his r work, and to which 
his present fame is mainly to be attributed, are horo, 
in a great measure, kept out of the fleld.” 


90 - 
Societies and Academies 
Paris 
Academy of Sciences (O.R., 208, 1125-1176, 
April 12, 1939). 


H. VALLÉE : The adjuvant factors of vaccination. 
The acidity of anthrax vaccine and ita various 
insoluble sediments are essential factors in deter- 
mining immunizing power. 

O. C. pa Baaursaesap: The problem of the exact 
measurement of a long line. 

J. Viney and R. Lepuo: 
projectile-source. 

L. Matavanp: Prandtl’s correction ın a ‘mixed’ 
y directed, as opposed to free] channel : 
ical method and calculation. 

R. GRanDMONTAGNA: Evaluation of the bright- 
ness of the mean night sky by means:of a cesium 
photo-electric cell. 

Mure. P. FAveran: Objective character of indis- 
cernibility. 

G. Roavup: Formule for the convection of heat 
for a ftuid flowing normal to the axis of ẹ cylinder. 

Miia. E. Monta : Determination of the mobilities 
of gaseous ions. 

M. Cutis: Preparation of two phosphide of 
vanadium by fusion electrolysis [of vanadium anhy- 
dride dissolved in alkaline phosphates]. 

P. Rovanp: Study of very thin platinum films. 
The motel was deposited on glass by cathodic 
sputtering. ' Films leas than 7 mp in thickness are 
different in properties from the massive metal. 

P. LAMBERT and J. LECOMTE : Infra-red absorption 

of hydrocarbons of high molecular weight and 
of some heterocyclic compounds. 

A. Prszana: Variation with heat of the magnetic 


birefringence of polar liquids. 
Hydrated neutral 


MuE. Z. SOUBARAW- 
sodium dimolybdate. 
J. VAUTHRIN : Action of nitric kcid on iron carbide. 
MLLE. G. Cavquit: Action of selenium oxide on 
ee isopropylidenscyclohexanone-38. 
S Giunnaaus New addition products of 


Auto-propulsion of a 


dicho 

B. Brasnikov: 
garia). 

E. pp MarTONNa: Formation of ‘sugar-loaves’ 
[rocky peaks with precipitous sides, several hundred 
metres high] in Brasil. 

R. Brawanp : Possible presence of cyanogen bands 
in the spectra of the red suroras of type B. 

Mun. O. Temm: Diurnal variation of the 
electric conductance of the atmosphere and the 
number of ions and condensation nuclei at the 
Observatory of Chambon-la-Forét. 

Mim. A.-M. pa ta BERNARDŒ: Existence of 
antagonism between thyroxine and the vitamins. 

B. 8. Lavis and L. Oxrrzxt: Total loss of patho- 
genic action of B. typhi murium given orally, after 
prolonged culture in lecithin media. 


Budapest 
Hungarian Academy of Sciences, April 17. ` 
G. Rapos: Semi-definite Hermitian forms. 
Q. ZEWPLÉN : Synthesis of a-l -xyloaido-6-glycose, 
the isomer and derivative of the primverose. 
P.’ Fromas and I. Mimsonuuna: Emission of 


phosphorus. ° 


Geology of Vérila Planina (Bul- 


ger 
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J. Fovkwy: Flotation of grey slate from Recsk. 

A. Buzdeo and E. Eenyer: Permeability ap 
absorption of liquids by sediments. 

F. Pare: Several minerals from Szarvask6. 

GQ. Zan Seems: Sexual organs of the Heleides. 

L. Gomsay: Electric conductivity of phosphoru 

P. Korma: Development of the mechanism 
sex determination. 

Geneva ` ne 
Physical and- Natural History Society (Feb. 2, 1989). 

E. Paneyas: Transversal tectonic of Anatol 
(prelimmary note). The Alpine folding runs mainl 
from south-east to north-west. The most importan 
transversals are those of the Dardanelles, Marmora 
Antalya, Istanbul-Chypre, Tūz Golu—Odessa, Kir! 
Irmak—Crimea, Kertch and the Caucasus. 

Mu. R. Dovaz: Vaginal mucification in th 
pregnant guinea pig. During gestation, the ovarie 
sometimes contain big follicules ; in such cases, ther 
are exceasive vaginal mucus and intense leucocytosie 
The condition depends on the food conditions 2 
the temperature. 

A. Mmmanorr: Is sterilization m the ools 
poesible in microbiology ? Attempts to generalix 
the sterilization of culture media, at ordinary tem 
perature, by volatile anmethetics, which would oon 
serve thermolabile factors, have been unsuccessful 

G. Traroy: Solution of the equation of transfe 
of energy and the function B(t) in astrophysice 
Investigation of the form of B(t) neceasary to give 
a finite value at the surface of a star, and also ts 
the intensity of radiation, while the derivative o 
the function would become infinite. 


March 2, 1989. 


E. BRNE and E. Pearorrer: Determination o) 
the solubility of ozone in water. 

T. PO8TERNAK : Pigments of Penioillsum rubrum 
and P. ottrecroseum. The red pigment of the forme 
is the phanicine of P. phanicoum (2, 2’-dioxy4,4’. 
dimethyl-diquinone). The pigment of P. octtreo. 
roseum has the properties of a poly-oxyquinone. 

J.-L. Perot: Fertilization in Arion emptricorum 
Fer. (preliminary note). The possibility of direct 
solf-fertilization by ripe autochtonous sperms in 
the ovo-testis cannot be excluded; but there seam 
to be varieties of different physiological character, 

M. Parrot: Systematic position of Huparypha 
pisana Muller, from a study of the chromosomes. 
Conchological, anatomical and szoogeographical char. 
acters and cytological observations separate the 
genus Kuparypha clearly from Helix, Archelix anc 
Oepaa. It is proposed to put Helix pisana in a new 
sub-family, the Euparyphinæ. 

E. A. H. Farmpuem: Negative effect of sources 
of mitogenetic rays on growth of tissue cultures 
Hanging-drop cultures of chick fibroblasts submittec 
to the action of varmous ‘inductors’ (root and juice 
of onion, cultures of B. tumefaciens, tedpoles anc 
tadpole extract, chick re embryo extract. 
normal and cancerous human blood, monochromatic 
ultra-violet light from 2,000 to 3,600 A.) have not 
shown more abundant mitoses than untreatec 
cultures. 

March 16. 


P. Baravoma: (1) Variation of composition o 
the water of Lake Geneva. Analyses during 1936 
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==87 and 1988 show that the surface water is im- 
rverished in calcium carbonate during the warm 
<onths by 7-10 per cent in relation to the total 
‘solved matter. This seams to be a physico- 
«emical effect, rise of temperature playing the chief 
art in this precipitation. (2) Observations on snow. 
iow is able to condense strongly traces of ammonia 
ı the atmosphere. The ammonia content of snow is 
ways very small (0-01-05 mgm. per litre of water 
‘fusion, exceptionally 2-0 mgm. per litre); but this 
«plains the ‘presence of ammonia in tanks not 
ceiving fæcal water. 

M. Gysi: A soda orthose in the syenitic rocks 
` Divrik (Turkey). 


Moscow 
Academy of Sciences (O.R., 21, No. 5; 1938). 

N. Gonta: Theory of integrals of Stieltjes- 
sadon and integral equations. 

K. Wormson: Sensitivity threshold of a gas 
<udiometer. 

M. L. Vaniezrov: K. Wulfson’s article 
sensitivity Threshold of a Gas Radiometer”. 

R. I. Ganpre: Formation of elastic twins during 
he twinning of calcite crystals. 

N. Mma: Determination of gravity anomalies 
=com the astronomical-geodetical deflection of a 
»*tumb-line. 

V. I. Norev and B. I. Stapanov: A method 

or producing common salt through bihydrate of 
odrum chloride, NaOl.2H,0. 

V. I. Naorarv and E. I Adsorptive 
«roperties of clay (kaolin), 

G. B. Boxy: The number of physically simple 
rystel forms. 

A. E. FERSMAN: Geochemistry of Kislovodsk 
nvirons. 

- A. K. Gseemrearu: A new valuable bearer of 
‘itamins and its commercial use. 

D. 8. Bmranxy : Contribution to characteristics 
sf the breocia-like and banded lavas of the volcano 
albrus. 

G. L. Kammer : Movement of ground waters in 
«nter-riverine tracta. 

E. N. Sawangon: Analysis of the chromamere 
structure of mitotic chromosomes in rye. 

P. A. Povotocuko : “Causes of constancy in the 
shromoeome number of the autotetraploid Nicotiana 
nleestris var. eghists. 

V.L. Resy and K, 8. SouxHov: Virus of the 
tobacco mosaic tested for its power of fermentative 
activity. 


“The 


I. RUDANKO : 


O.R., 21, No. 6; 1988. 


8. Bacuvatorr: Couple of stratiflable con- 
gruences. 

N. Domroro, N. Iwanowa and B. Isaev: 
Reooil-ray showers. 

N. Maram: Helmert’s formula and the isostasy 


are 
8. Morozov: Effect of sodium chloride and 
sodium sulphate salta on sugar content of melons. 

8. W. Bausawioz, R. M. Pavmux, V. L. Pon- 
ZovaxaJa and M. A. Srsrayakov: Accumulation of 
biogenic elaments (nutrient salts) in mud water of 
freshwater basins. 

A. L. Bamsa: (1) Caspian relicta in the fauna 
of the Uxboi lakes. PA ma of subtropical fauna 
in rice fielde of Uzbekistan. 

T. K. Esx: Intervarietal crossing in peas. 
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E. G. Momma: Phenotypical modification of 
sexual characters in higher planta under the influence 
of the conditions of nutrition and other external 
factors. 

V. A. RBs: Colchicine-induced“tetraploidy on 
flax. 

Smears Lyorr and G. M. Tourrmoya: Effect of 
sodium ftuorme on the formation of citric and 
gluconic acids of the fungus Aspergillus niger. 

A. G. Enanz : The Arov horizon of Kuban. 


Vienna 
Academy of Sciences, February 2. 


K. Gearr: Variation of the brightness of the 
satellites Titan and Iapetus of Saturn during 1922. 
The suthor’s measurements during 1922 are in 
agreement with the hypothesis that the eastern and 
western hemispheres of Iapetus have an albedo in 
the ratio 1: 6-3. Tho same hypothesis is in 
ment with the observations of Wendell from 1896 to 
1900. 

February 9. 

W. Jenrsonxs and F. Pranxn: Confirmation of 
the formation of heavy nuclei by the disintegration 
of uranium bombarded by neutrons. The energy of 
the particles emitted by uranium under neutron 
bombardment is found, by measurement of the 
ionization they produce, to be not leas than 6 x 107 
ev, while their range is only about 2 cm.; they 
are, therefore, almost certainly heavy nuclei having 
a high charge. 

L. Somm and W. Hossz: Amber (5). The con- 
stituents soluble in aloohol are examined chemically. 

F. Kunyer v. Manmavun: Temperature of springs 
on a slope of the Alps. 

O. Amprremn: Forms of mountain tectonics. 


February 23. 

L. Soma : Acids occurring in amber. 

F. Kooy : Determination of helium in rock-salt 
and sylvine. Rock-salt contains about 10 c.o. per 
gm. and sylvine about 10“ o.c. per gm. of helium 
The coloration of rock-salt is not connected system- 
atically with the helium content; on the other hand, 
the magnitude of the latter indicates that the irra- 
diation of the rock-salt must have been ample to 
produce the coloration. 

G. ORTNER and G. Prormwuorsky: Reaction of 
fast neutrons with neon nuclei. The neon was oon- 
tained in an ionization chamber and the sum of the 
energies of the YO and ‘He nuclei into which it 
disintegrates on bombardment with neutrons was 
measured by the magnitude. of the bursta of ionization 
produced. The results are in agreement with 
other work on the energy-levels of the "O nucleus 
when formed by other reactions. 

W. CULITOS and J. Sopmrumesrsr: Method for 
salary Sede ir eee de nuclei formed from 
uranium by neutrons. The nuclei arising 
from the explosion of the uranium nucleus are ool- 
lected on a cylinder of celluloid wrapped around the 
uranium ; by thin meann they af obtained tres hon 
any contamination by natural decay products 
of uranium. 

K. W. F. Konreavson and R. Sanatay: Studies 
of the Raman effect (99). Esters of mono- and poly- 
basic carboxylic acids. š 
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Whither the Gas Industry? 


HE “independent non-party group” conoern- 

ing itself with ‘Political and Eoonomic 
lanning’ under the suggestively abbreviated 
tle P E P, has added to its publications a “Report 
1 the Gas Industry in Great Britain”, This 
sport has been produced by the Gas Group of 
EP and will be followed, we are told, by a 
«ore comprehensive P E P report on fuel policy 
m Great Britain, for the purposes of which the 
ndings of the coal, gas and electricity groups 
il be reexamined. The work has been well 
one and presents a picture of the gas industry 
6 it exista to-day of a kind that, for interesting 


nd revealing detail, has no rival. - The develop- _ 


aent of the industry through various phases 
i also indicated with clarity, which is very 
esirable for a full understanding of the present 
tuation and future possibilities. 

For a long period after Murdoch and Winsor 
ame forward a century ago with their processes 
or making coal-gas and using its luminous flame 
or lighting, improving techniqde simply served 
hat purpose, important but limited, and under 
sonditions of virtual monopoly. The introduction 
f the Bunsen burner and the Welsbach mantle, 
«nd the development of electrical supply, then 
alayed their part in gradually broadening the 
vasis of the gas industry as a purveyor of heat as 
yell as light, and in creating its competitive 
aspect. This has brought about the condition of 
0-day, in which the gas industry is no longer one 
‘or the heating of ooal in retorts for making 
ighting-gas, but one for the systematic treatment 
xf coal by carbonization and gasification in such 
v manner as to secure thereby products of 
in Greet Britain : g 8 of the 


maximum thermal, chemical and monetary values. 
The realization of these values has also demanded 
agencies for their proper utilization and, brought 
into the scope of the industry, schemes for the 
distribution of gas (the primary product) and the 
provision of efficient appliances for its combustion, 
as well as a new-found solicitude for the yields, 
quality and fate of coke, tar, and such chemical 
products as benzole, with ite practically unlimited 
market as a liquid fuel. 

With this increasing complication there has 
arisen the paramount necessity for scientiflo and 
efficient management, and for wise and far-seeing 
administration, if the industry is to deal adequately 
with the problems it has to face. There are such 
matters to settle as the degree of linking-up in 
production and management which may with 
advantage be effected, partly with a view to 
better supply and partly so as to bring first-class 
men into more effective use than is possible with 
the very numerous scattered works now in being 
and working independently. It may be pointed 
out that the small gas-works is not at all neces- 
sarily an uneconomical unit if well designed, con- 
structed and run» Similarly, the best method of 
utilizing the spare gas from coke-oven plants well 
repays careful study. ‘The possibilities in that 
direction have been demonstrated already in such 
districts as Sheffield, where the cheap supply 
obtainable by the gas company from neighbouring 
coke-oven planta has been largely responsible for 
the wide and extending use of coal-gas in metal- 
lurgical and other industrial furnaces. 

Such utilization of coke-oven gas seams an 
obvious and desirable economy; but it raises 
questions which require careful consideration when 
one remembers, for example, that the coke oven 
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cannot with advantage continue to make unwanted 
metallurgical coke in order that the gas supply 
may be maintained. There is, again, the vexed 
question of tariffs in the gas industry, the allot- 
ment of charges on.a rational basis to small and 
large consumers, where the gas industry has 
inherited statutory limitations imposed in the old 
days, which tell against it in competition with the 
newer electrical uxidertakings, the successful work- 
ing of which is indeed largely conditioned by their 
greater freedom in this respect. 

The discussion of these matters, even in brief, 
is not poesible here; but they are gone into 
thoroughly in the P E P report, whichis, in effect, a 
call to the industry to organize itself in a manner 
befitting ite responsibilities and opportunities. 
The acknowledgment is rightly made of much 
that has already been done. It has to be admitted 
that contact has already been made with the 


universities (particularly Leeds), and some reoruit-. 


ing of young men, although not nearly enough, 
- has been so effected with great advantage to the 
industry. Co-operation with the Board of Educ- 
tion has meant a considerable extension of such 
training as can be given by evening teaching in 
technical schools to the coming non-commissioned 
ranks, both for gas-manufacture and for supply. 
Discussion and reports on technical and other 
matters are very full and frequent, partly becaube 
the various gas companies and municipal gas 
departments are not in direct competition with 
one another and can pool information more freely 
on that account. This is more particularly the 
province of the central Institution of Gas En- 
gineers (and the branch associations), which in the 
past have rather tended to regard gas-engineering 
and gas-manufacture as the same thing, but are, 
slowly it is true, broadening their views and basis 
of membership so as to recognize the essential 
unity of the whole gas-engineering profeasion. 
The Society of British Gas Industries has served 
as a meeting-ground for the ‘many industries 
concerned with the manufacture of gas planta and 
appliances for both domestio and industrial use ; 
the British Commercial Gas Association has made 
itself responsible for publicity work, while the 
National Gas Council and, more recently, the Gas 
Federation, have effected co-ordination on matters 
of common interest, particularly on the financial, 
legal and political sides. Co-operative research work 
has been so far mainly the concern of the Institution 
of Gas Engineers through its Executive Research 
“Committee and the Joint Research Committee of 
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the Institution and the University of Leeds 
pioneering effort which has met with much suc 
over a long term of years. There has, however, b 
also instituted a considerable research organizat 
in the larger gas companies (particularly in Londc 
contracting firms and appliance manufacturers 
The report is appreciative up to a point of 
that the gas industry has done in organizing ite 
but oalls for a greater effort, and particularly 
form of organization which shall include a n 
central authority within the industry for the « 
ordination of its many activities. It would a 
at giving full opportunities for the personnel 
the industry to exercise its talents for the mc 
general good and for the recruiting and traini 
of first-class men. It would seek to effect 
improvement, which is indeed needed in most 


‘the industries of Great Britain, by not on 


seouring an adequate supply of research worke) 
but also ensuring that the resulta of their wo 
are understood and utilized by the exeouti: 
management. It would aid schemes of develo 
ment and amalgamation which it approved, az 
would claim a right to prohibit what it believe 
to be ill-advised. 

Such extensive powers would plainly only | 
given after full consideration of their implicatior 
and under such conditions as would not allo 
vested interests or bureaucratic self-confidence - 
impede travel along new paths. The long view 
essential in such matters, and the future po 
sibilities in the treatment of ooal by the gas ar 
cognate industries were perhaps never so alluriz 
as at the present time. ‘The use of high ten 
peratures and pressures in combination for tt 
gasification of ooal is bringing into prominen 
new reactions for the controlled transformation. < 
‘fixed carbon’ into methane and other hydr 
carbons, and the various technical potentialitic 
of the gasification process, chemical and therma 
are awaiting more complete investigation. Mor 
over, perhaps the most striking feature of recer 
progress in the technical world has been the ne 
chemical engineering which is emerging from 
vastly increased knowledge of materials of oon 
struction, particularly in the metallurgical fielc 
and this is going to facilitate enormously not onl: 
the laboratory investigation of determining oon 
ditions but also the translation of the results int 
large-scale processes: The gas industry ha 
splendid opportunities, but only a well-founde 
and well-manned vessel can hope to gail thes 
uncharted seas. 
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What We Know About Flow 


«ond Report on Viscosity and Plasticity 
mepared by the Committee for the Study of 
sooaity of the Academy of Sciences at Amster- 
=m. (Verhandelingen der Koninklijke Neder- 
adsche Akademie van Wetenschappen, Afdeeling 
-«tuurkunde, Eerste Sectie, Deel 16, No. 4.) Pp. 
i+ 287+ 2 plates. (Amsterdam : N. V. Noord- 
landsche Uitgeversamaatschappij, 1938.) n.p. 


“HE subject of viscosity and plasticity is one 
- of peculiar difficulty. The two states of 
utter of which we have a moderately satisfactory 
owledge are the gaseous and the perfect solid. 
w flow of a gas is easily understood, but ib is 
Merably clear that the mechanism of gaseous 
w has little bearing on that of liquid viscosity, 
moo none of the basio assumptions is valid for 
~ liquid state. The perfect crystal is incapable 

plastic deformation, at any rate under forces 
«ything like as small as those which produce 
formation in real solids. We know extremely 
tle about the liquid state, and there is practically 
« direct evidence for the internal flaws which we 
=æ forced to postulate in order to account for the 
fitness of, in particular, metals, and even the 
noeption of these flaws which the theories offer 
The problem of flow is, however, fundamental 
æ any understanding of the structure of real 
sds and liquids, and is, further, of the greatest 
«portance for the industrialist who is concerned 
wth metals, glasses, emulsions such as asphalt or 
ay, or plastio polymers, to mention only a few 
«terials. Tho literature is so extensive, and the 
ork has been carried out from so many different 
ints of view, that one of the great ; Leds of 
iorkers in this field is a reliable survey vx the 
eent position, and our Dutch colleagues } ave 
adertaken the task of supplying this need’ The 
3t volume of the “Report on Viscosit and 
lasticity’” prepared by a Committee cof the 
cademy of Sciences at Amsterdam appeared in 
335, and received notice in Natur (Nov. 2, 
385, p. 697). The second volume is now before 
3. In the interim, Dr. Houwink, who contributes 
chapter on “The Yield Value” to this latter 
stume, has written a valuable book on “Elasticity 
id Plasticity” (sce Naruna, May 7, 1988, p. 810) 
hich in many ways supplements the “Reports”. 
The viscosity of simple liquids is the main 
tbject of the first two chapters of this second 
Report”, due respectively to Dr. J. M. Burgers, 
ho has ‘played so prominent a part in the work 


of the Committee, of which he is the secretary, 
and to Prof. F. M. Jaeger. Certain ities 
are first discussed, such as the statistical view of 
liquids with which the names of Prins and Bernal 
are connected, and the Prandtl model ; interesting 
as these are, it cannot be said that they have yet 
come into any very olose contact with experiment. 
A survey is then given of various theories of liquid 
viscosity that have been put forward, starting 
with that of van der Waals junior. Some of these 
are based on the assumption that the viscosity is 
primarily a function of the specific volume, a view 
which offers grave difficulties, since Bridgman’s 
work on viscosity at high pressures has shown 
clearly that widely different viscosities can attach 
to the same volume; for example, for mercury, 
with which molecular distortions or associations 
cannot be invoked, the viscosity at equal volume 
is 0:0140 at 75° as against 0-0152 at 80°. The 
data on carbon dioxide, summarized in Fig. 11 of 
this “Report”, are equally unambiguous on this 
point. Michels and Gibson found that, with high- 
preasure nitrogen at constant volume, the viscosity 
always increased with temperature. The obstacles 
in the way of the assumption might have beon 
more strongly emphasized. 

Generally speaking, the treatment of the 
various poirts of view is clear and critical, and 
the present writer has been gratified to find that 
difficulties which he has himself experienced have 
been felt by the author, with regard, for example, 
to the interesting calculations applied by Herzog 
and Kudar, where the exposition of the basio 
principles ‘‘is not such as to give a clear picture of 
what is actually intended”, and, again, with 
regard to the obscurities of Lederer’s theory. In 
general, there is a tendency on the part of many 
theorists to lose sight of the experimental facta, 
and, especially, of the need of showing how the 
absolute magnitude of the viscosity can be pre- 
dicted. The theory of Eyring and Ewell is not 
reviewed at all, which is to be regretted, since a 
critical analysis of its assumptions and achieve- 
ments would have been interesting. The account 
includes a weloome review of the 
properties of the so-called ‘liquid crystals’ or 
liquids possesaing mesomorphio states, and also 
deals with mixtures and solutions. Considering 
how little is known of simple liquids, it is not 
surprising that this part of the subject is not ina 
very satisfactory state. 

A very valuable section, by Dr. J. M. Burgers, 
is, devoted to the influence of suspended partiales 
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on the viscosity of a liquid, a subject which is of 
topical interest in view of the importance attached 
to the experiments of Staudinger and his school. 
Here, a8 in so many fields, the pioneer paper is 
due to Emstein, who worked out the influence of 
spherical particles, and a further stage is repre- 
sented by G. B. Jeffery’s work on the behaviour 
of ellipsoidal particles in a viscous liquid. The 
problem is a particularly complicated one, in view 
of the conflict between the Brownian motion and 
the hydrodynamic forces in orienting elongated 
particles, a pomt on which experimental evidence 
is furnished by the double refraction of the flowing 
liquid. 

Further difficulties are forniahed by the possible 
deformation of long molecules,’ such as those of 
the polystyrenes, and the influence of the particles 
on one another. Dr. J. M. Burgers shows his 
usual skill in exposing, in a clear and critical 
manner, the essence of the large body of mathe- 
matical work which has been done on the problem, 
and in correlating it with experiment. His account 
is not overburdened with detail, but at the same 
time it is far from being a mere list of results. It 
supplies a clear and balanced picture, such as only 
one thoroughly conversant with the difficulties 
could give, of the present state of research on the 
subject. The general impression that it leaves is 
that, while much has ‘been done, the conception 
of uniform, isolated rigid ellipsoids of revolution, 
immersed in a viscous fluid, is not altogether 
adequate to describe the behaviour of, for example, 
polystyrenes in solution. 

The remainder of the “Report” is devoted to 
the discussion of ‘yield value’, to which reference 
has already been made, and to chapters on plasto- 
meters by Dr. O. J. van Nieuwenburg and on 
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technical visoometers by Dr. R. N. J. Saal. 
chapter on yield value contains an extension 
Dr. J. M. Burgers of the treatment of the pla 
flow of metal single crystals which he put forw 
in the first “Report”. This development of 
Beoker-Orowan theory is extremely interest 
and leads to expressions giving the dependencx 
the yield value on temperature and rate of 
formation; unfortunately, there is the us 
difficulty in throwing them into a form capable 
critical experimental confirmation and in find 
relevant experimental data. The attempt is, hi 
ever, stimulating and suggestive. The introduot+ 
remarks of Dr. van Nieuwenburg should be r 
by all who attempt to design plastometers, si 
they present clearly the weaknesses that attach 
most of the attempts to measure plasticity, 
quantity which we cannot yet satisfactorily defi 
This lack of certainty as to what is really ba 
measured finds ite expression in the somew? 
capricious design of the instruments. 

A very valuable feature of this “Report” is 
critical, but not carping, point of view. T 
authors have maintained their strong individuali» 
but they have not abused their position as » 
porters to push unduly any particular point 
view. They have clearly pointed out the gre 
gape in our knowledge, but have not been t 
severe on those who have attempted to fill the 
even if their efforta have been inadequate. T 
general impression left by the “Report” is how litt 
we know for oertain about the fundament 
feature of flow phenomena. One of the be 
ways of emphasizing our needs, and of stim 
lating workers to supply them, ja a report lil 
this. 

E. N. pa C. A. 


Origins of Hindu Customs 


Hindu Customs and their Origins 
By Stanley Rice. Pp. 220. (London: 
Allen and Unwin, Ltd., 1937.) 7s. 6d. net. 


George 


ME: STANLEY RICE, both as a member of 

the Indian Civil Service stationed in 
Madras, and after his retirement, as a member of 
the State Council of Barods, has been in intimate 
relation with the problems of caste, which is the 
principal, though not the only, topic of this 
volume. Nowhere is the caste system so rigid as 
in Madras ; while in Baroda he was an eye-witness 
of the difficulties which confronted the attempts 
to alleviate ita more seriously obstructive character- 
istics, to which the Maharaja refers here in his 


foreword. It is not surprising, therefore, thi 
although the author’s interest in caste in th 
volume is that of the anthropologist and the stude 
of origins, it is inevitable that he should from tin 
to time take a aide glance at its place in tł 
present and future social and political situation i 
India. 

Of the various theories which have been pt 
forward from time to time to account for tk 
existence of caste in India, Mr. Rice counts nor 
as acceptable. The view that it arose out of th 
Aryan conquest involves, he shows, a number < 
inconsistencies and leaves much unexplained—anc 
least, perhaps, that the caste system is more rigi 
in the south than in the north, where it is naturt 
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expect that an Aryan system would manifest 
melf most strongly. At the same time, he holds, 

is no less difficult to accept occupation as the 

arce of caste. This cause is not adequate to the 
_eot, nor is the effect such as would naturally 
low from such a cause. 

The theory which Mr. Rice himself advocates is 

4 entirely new ; but it has not previously been 

wtked out in detail. Shortly, it is that the sy tem 

indigenous to India, and was of abor’ ginal 
Mmigin. It grew out of aboriginal ele wenta 
similated by the conquering Dravidians, snd by 

-om was transmitted to the Aryans at some time 
naiderably later than the Aryan invasion. The 
wotral features of caste, he points out, are the 
mgulation of marriage and the fear of pollution 
- taking food or drink from, or by oonsorting 
<th, a member of another forbidden or inferior 
ste. These two elements he traces to primitive 
boos connected with on one hand totemism, 
ad on the other with the conogeption of unclean- 
8 or pollution. Such an aboriginal origin alone, 
+ maintains, would explain the existence of out- 
stes or untouchables. As Hinduized aboriginals, 
1 the theory of caste as originating from an 
+yan conquest, they would automatically enter 
mo ranks of the inferior castes and would not 
quire a special category. 

The solution which Mr. Rice offers is perhaps 
«o best that so far has been suggested. At the 
«me time it is not free from objection. The 
tgument for totemism is by no means so strong 
3 is claimed, and the association of animal forms 
‘ith members of the Hindu pantheon is susceptible 


NATURE 


917 


of explanation as a mode of Hindu thought which 
is not necessarily totemio. Further, is it true to 
say that in the matter of caste India is unique ? 
Is it possible to set aside, as does Mr. Rice, the 
contention that it was characteristic of the group 
of Nordic peoples, of which the Arya were mem- 
bers ? The obvious discrimination between caste 
and class distinction, to which he refers, resta on 
a comparison with modern conditions ; and while 
they are perhaps stronger than he admits, historic- 
ally they grew out of something far more rigid. 
Among the early Teutonio peoples breach of the 
marriage regulation was sometimes punishable by 
death. It would seem, therefore, as if the Aryan 
conquerors may have contributed more than & 
little to the system as a regulation of marriage, 
even though reference to it may be much later 
than their first appearance in India. — 

The influence of aboriginal culture in religious 
belief is traced further in discussion of the origin 
of reverence for the cow; while in the essay on 
the Brahman in Indian society, he glances inci- 
dentally, but with illuminating understanding, at 
the character, influence, and aims of this class in 
relation to the political situation. 

Chapters dealing with Mahratta customs and 
the esoterio meaning of Hinduism complete a 
series of studies which is not only of interest to 
the anthropologist and student of Hindu culture, 
but also brings home to the lay reader the inner 
meaning of the day-to-day problems with which the 
administration and the statesman have been, and 
still are, confronted in dealing with the assemblage 
of races and beliefs which make up “India”. 


Farmland Grass 


3rassland Management for the Practical Farmer 
3y W. R. Peel. Pp. xv-+191-+ 8 plates. (London : 
dacmillan and Co., Ltd., 1938.) 7s. 6d. net. 


[Ts book deals with the subject and with the 
results of scientific investigations in a very 
wractical way from start to finish, and it contains 
1othing which a farmer can fail to understand. 

The author introduces his subject well by 
leacribing the general factors which determine the 
productivity of grasses, such as leaf to stem ratio 
and palatability. The differences in habit between 
ndigenous and commercial strains are pointed 
xt and the importance of the indigenous strains 
B stressed. 

The characteristic habits of those grasses and 
dovers most commonly met with are well described, 


but, very wisely in a practical book an manage- 
ment, no morphology has been introduced. The 
factors to which certain grasses owe their impor- - 
tanco agriculturally, such as palatability, early 
growth and winter greenness, are clearly set out, for 
the encouragement of desirable species to the 
exclusion of the lees productive species is the under- 
lying principle of good management. 

The renown of the Romney Marsh pastures and 
the Leicestershire fattening pastures is familiar to 
all farmers ; but few can have any olear idea how 
these famous pastures became established or why 
their productivity has persisted. The author shows 
how these and other well-known types of pastures, 
both good and bad, have been produced by the 
type of farming practised, and by management. 
He also shows how alterations in the type of 

\ 
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pasture are speedily brought about by a change 
from the traditional method of farming. The 
leason to be learnt is that all pasture consista of 
associations of different species of grassea and 
olovers, and that any particular association is the 
result of a particular system of farming and 
Management, . 

There follows, quite logically, a description of 
the various methods by which grasland can be 
improved, from the ploughing up and reseeding 
of the poorer types, to the harrowing and manuring 
of the types which have deteriorated least. Full 
practical details of the various methods of improve- 
ment are given, and the management of young 
grass in ite early years receives the attention it 
merits. The various methods of conserving the 
extra grass at flush periods are described, and 
some valuable notes on ailage-making and on the 
nutritive values of the conserved products are 
given in the appendixes. 

Onoe the grasaland is back to good productivity, 
careful management is required to maintain this 
productivity. The principles of good management 


The Life-Work of a Palzontologist 


Published Papers and Addresses of John 
Campbell Merriam 

Vol. 1.- Pp. viii+ 666. Vol 2. Pp. vi+ 687- 
1288. Vol. 3. Pp. viii+1289-1944. Vol. 4. 
Pp. viti+ 1945-2872. (Publication No. 500.) 
(Washington, D.C.: Carnegie Institution, 1938.) 


B2foRE Dr. John O. Merriam became president 

of the Carnegie Institution, Washington, in 
1920, he was for many years profeseor of palwon- 
tology and historical geology in the University of 
California at Berkeley. During that period he 
devoted special attention to the fossil vertebrates 
occurring in the ooastal region of the western 
United States, and ‘made many notable discoveries, 
which he described chiefly in the publications of 
the University and of the California Academy of 
Sciences. His sosttered papers have now been 
collected and reprinted, with some addresses and 
more popular writings, in four handsome volumes, 
which are issued by the Carnegie Institution. They 
are admirably edited, with references to the source 
and original pagination of each paper ; and when 
they are reduced from the quarto form many of 
the plates are subdivided to maintain the size of 
the . The reprints are arranged under 
several subject headings, and a bibliographical list 
in chronological order is appended to the fourth 
volume just before the index. 
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are clearly set out, the need for controlled 
and the periodic rest, the provision of the 
bite and winter keep, and the manuring for 
and hay are all fully described, as are the mad 
other practical details of grassland manageme 
The last chapter deals effectively with the u 
of temporary pastures, and gives full details 
sowing land down to grass, and of seeds mi ; 
However, there is no bewildering list of gee 
mixtures to confuse the farmer ; but s few typi 
mixtures for various purposes are given. Tha 
are also useful notes on the most suitable arab 
crops to grow on freahly ploughed grass. 
Farmers and others who have read this boo 
will cease to look upon grass as such, but w 
see it as an association of many different speci 
and strains of plants which require careful 














generate into an unproductive piece of la 
inhabited by a few species of grasses which hav 
little or no feeding value. 


Dr. Merriam studied at Munich under ; 
K. A. von Zittel, and the first reprinted paper i 
his inaugural dissertation on some Pythonomorpk 
reptiles from the Chalk of Kansas published ir 
1894. Then follow several papers on remains 
new fossil reptiles whioh he collected from 
Triassic formations of California and Nevada. Hi: 
important discovery of the marine Rhyncho. 
cephalians which he named Thalattosauria is de- 
soribed and discussed in a memoir which wae 
published in 1905. His valuable contributions ta 
our knowledge of the Triassic Ichthyosauria form 
the subject of a still larger memoir which appeared 
in 1908. S i 

Most of Dr. Merriam’s -papers are on fosail 
mammals, which were collected with special care 
to determime their relative ages. He began by 
examining the John Day region of Oregon, where 
he found mammalian remains of all periods from 
the Oligooane onwards. He then studied other 
western coast areas, and finally oo-operated with 
the Los Angeles Museum in collecting and dessrib- 
ing the skeletons of Pleistocene mammals found 
embedded in the asphalt lake of Rancho La Brea, 
which now forms a public park in the outskirts of 
Los Angeles. Rancho La Brea has yielded the 
most remarkable series of Pleistocene carnivores 
and birds of prey hitherto discovered. They were 
attracted to the spot by easy prey—peccarics, 
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arses, camels, elephants, ground sloths, and other 
umals which were accidentally trapped in the 
phalt. ‘Unfortunately, the detailed description 
‘the collection is little more than begun. 

Other papers discuss the discoveries of fossil 
an in association with extinct mammals in 
orth America, and Dr. Merriam summarizes the 
«sults in an address which was delivered to the 
«ternational Geological Congress at Washington 
= 1938. There seems to be no doubt that typically 
modern man lived in North Amerioa with some of 
se large mammals which became extinct before 


mistorio times. 
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The technical papers are followed by reprints of 
some popular articles on the same subjecte ; and 
the final volume is devoted chiefly to miscellaneous 
addresses and to papers on the educational use of. 
the national parks. Dr. Merriam has done great 
service in providing guides and exhibits to help the 
publio to appreciate the scjentiflo interest of the 
vast open spaces which the United States Govern- 
ment has preserved for their enjoyment. His 
activities have indeed been numerous and varied, 
and the volumes before us form an imposing record 
of the life-work of a leading ‘man of science. 

A. S. W. 


Popular Astronomy 


1) Everyman’s Astronomy 
My Mary Proctor. Pp. viii+246+23 plates. 
MLondon: The Scientific Book Club, 1989.) 2s. 6d. 


a) Starcraft 

3y William H. Barton, Jr., and Joseph Maron 
oseph. Pp. vii+228. (New York and London : 
loGraw-Hill Book Co., Ino., 1938.) 10s. 6d. 


1) HE title of Miss Prootor’s book is rather 
misleading, as it suggests & general 
Jementary treatise. Actually, it is a collection of 
seventeen disconnected essays on astronomical 
ubjecta, written in a popular style. In ita general 
wope it is somewhat reminiscent of the many 
<imilar volumes of essays published, sixty or 
seventy years ago, by the author’s distinguished 
‘ather, the late R. A. Proctor. 

There is some internal evidence to suggest that 
che various chapters were written at different times. 
[his has resulted in some repetitions and.contradio- 

xiong, and the attempt to bring the details up to 
date has not always been very succesaful. Perhaps 
the most interesting part of the book is to be 
found in the last seven essays, all of which deal 
with the subject of meteoric astronomy. Here the 
author has collected a considerable number of facta 
and numerical data relating to the more famous 
falls of meteorites, and these notes may be found 
useful for reference by other popular writers and 
lecturers. 

The chief objection to the book is that it has 
throughout such a strong nineteenth-century 
flavour. The author appears only partly to have 
digested the results of modern research, and often 
quotes the necessarily tentative ideas of out-of- 
date authorities on matters which have long since 
ceased to be subjects for mere speculation. 

There is also a tendency to dwell at great length 


on trivial points, while more important matters `e 


are either passed over or put in a way that can only 
mislead or mystify the reader. A few misprints 
occur in the book, but they are mostly too obviously 
such to be of serious consequence. There are some 
fine illustrations, though one is wrongly described 
in its legend. 

(2) Meesrs. Barton and Joseph have written 
their book for American schoolchildren. It is, in 
a sense, a field-book of elementary practical 
astronomy. The principal constellations are taken 
separately. A diagram of each is given, with 
instructions for finding it at various seasons of the 
year; and some short notes on the chief objecta 
contained in it are added. ‘There are also photo- 
graphs of some of these objects, obtained with the 
large American telescopes. 

Simple instructions are given for the making of 
a sundial and other astronomical instruments, 
inoluding a reflecting telescope. With regard to 
the latter, we are inclined to think that any young 
person capable of following succeasfully the very 
abbreviated directions supplied would scarcely be 
satisfied with so scrappy a treatment of the subject. 

There are some inaccuracies of statement in the 
book ; for example, it is alleged that the oom- 
penion of Polaris is visible in a fleld-glass, and that 
Saturn’s rings are invisible to the naked eye 
because of their “faintness”. The derivation of 
geocentric is given as “‘geus, the earth, and centric, 
the centre”, while heliocentric is said to be derived 
from “‘Aelio, the sun, and centric, to circle about” ! 

The tone of the book is rather’ condescend- 
ing, and the authors’ attempta to be colloquial 
are often quite pathetic. Of course, American 
children may prefer “‘ ing” through a tele- 
scope to merely “looking” through it, like other 
people. All we can say is that those we have met 
have not seemed “that dumb”. ° 

W. H. BTEAVANSON. 


920 


An Approach to a Philosophy of Educatiorí 
By Dr. Theodore H. Eaton. Pp. ir+278. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1988.) 12s. 6d. net. 

HIS book is in two parts. Part 1 (longer and 

L more important) attempts the establishment of 
systems of values from the points of view of the 
biologist, the psychologist, and the student of social 
sciences. Part 2 deala with the application of those 
systems to education. 

The book is a good example of that essentially 
American stream of pragmatic thought of which 
Dewey and Thorndike are representatives. Like 
tham, the author eschews metaphysics and attempts 
to found a system of values out of the stuff of 
common experience ; and like tham he draws in- 
spiration from the ever-changing phenomena of 
American society in the twentieth century. 

Dr. Eaton finds the highest biological values in 
parenthood and self-preservation; the highest 
psychological values in the achievement of integrated 
personality; and the highest social values in 4 
critical attitude of mind based on standards of 
general human welfare. Difficulties at some pointa 
seem too easily brushed aside. Summary treatment, 
for example, is accorded to such questions as the 
meaning of ‘biologically fit’, end the nature of those 
‘satisfactions’ which are the basis of personality. 
Freedom is scarcely discussed at all, and too little is 
said in explanation of the power which ideals m- 
volving self-secrifice have held. But the title of the 
book does not allow us to demand full treatment of 
all these. 


The Malérs of the Rajmahal Hills 
By Sasanka Sekher Sarkar. Pp. xiv+185-+11 plates. 
(Calcutta : The Book Co., Ltd., 1938.) 4 rupees ; 6s. 


HE author of this. monograph, a recruit to 
anthropological research, to whom Sarat Chandrry 
Roy extends a cordial welcome in a commendatory 
preface, has now spent some years in the investigation 
of the MAlérs of the Rajmahal Hills, and has already 
contributed a number of papers on specific points to 
scientific literature. In this work, which is of a 
more generelly descriptive character, he is especially 
interested in the problem of their relation to the 
Oraons. He is unable to accept the view that they 
are a branch of the Oraons, a relic from the time of 
the migration of that people, presumably as a result 
of Moalem pressure. In support of his contention he 
points, sénter alia; to the ebsence of totemiam and 
exogamic clans among the Malérs ; while he streases 
the fact that as a hill people, they never have occupied 
the plains, nor could they be persuaded by the Govern- 
ment to do so. F 
Only two sooounts of this interesting people have 
appeared in print previously—some thirty years ago. 
A point of interest in the present account is the 
change which has taken, and is still taking place in their 
culture. Dormitories, for example, for bachelors and 
spinsters are now decaying institutions, while the 
ancient custom of interment, under Hindu inftuenoe, 
has given place to cremation. 
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A Textbook of Inorganic Chemistry for Colleges 
By Prof. James F. Norris and Prof. Ralph O. Youns 
(international Chemical Series.) Second edition. Py 
x+803. (New York and London: MoGraw-Hi 
Book Co., Ino., 1938.) 21s. 


| Busca n re S 
Prof. Norris has been assisted by a co-authc 
whose interests lie in the field of inorganic chemistry 
A special feature of the book is the careful develoy 
ment of the fundamental ideas of atomio structure 
isotopes, electronic valency, radioactivity, moder 
dissociation theory, eto., in such a way that they fh 
naturally into the course, and so much is presente 
ab each step as can readily be understood by th 
student. The modern theory of acids and bases i 
used. 

The pedagogic aspect of the subject has been kep- 
constantly in mind, and for this reason the book wil 
be of special interest to teachers. A useful feature 
is the numbered bibliography at the end, providiny 
a wide range of suitable material from whiel 
both studenta and teachers can extend their know 
ledge of particular topics in which they are specially 
interested. 


L’Antenne Rayonnante 
Par Pierre Baudoux. (institut de Recherche 
Radioscientifiqnes, vol. 7.) Pp. 285. (Paris: 
Gauthier-Villars et Cie., 1938.) 40 france. 
i (epee publication is a monograph describing » 
mathematical analysis of the current distribu- 
tion in antennm of various forms and of the resulting 
radiation therefrom. The classical theory, of the 
problem is outlined, and the author then obtains solu- 
tions and an analysis of the appropriate coefficients 
to a closer degree of approximation than hitherto. 
After considering tho vertical antenna of uniform 
cross-section, he deals with the spindle (or cigar- 
shape) and pyramidal forms of antenns» that are now 
m such common use at radio transmitting stations. 
The dipole antenna is also dealt with. Tho final 
chapter describes ts carried out with model 
antenng of various shaped of about 1-5 metres in 
height using oscillations of wave-length 2-5 metres. 
Tho current distribution in these models was measured 
and the resulting radiation deduced for comparison 
with the theoretical analysis. R. L. 8. R. 


Fortschritte der Biochemie 
Teil 3 (1981-1938). Von Prof. Dr. Felix Haurowitz. 
(Wissenschaftliche Forschungsberichte : Naturwissen- 
schaftliche Reihe, herausgegeben von Dr. Raphael 
Ed. Liesegang, Band 49:) Pp. xi +167. (Dresden und 
Leipzig : Theodor Steinkopff, 1938.) @ gold marks. 
HIS is the third volume of a series in which 
Prof. Haurowits has presented reviews of the 
progress of biochemical research over a period of 
years. Tho present work covers the period 1031 to 
the beginning of 1938. Jt is comprehensive, concise 
and accurate, but if is unlikely to appeal to British 
or Arherican men of science, who are accustomed to 
rely on reviews which appear annually end umally 
treat subjects in greater detail. J. 0. D. 
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The Last Thousand Feet on Everest 
‘Physiological Aspects ' 
By Prof. Yandell Henderson, Yale University 


MOUNTAINEER at rest on the North Col 
of Mount Everest (bar. 335 mm.) probably 
<msumes nearly the same amount of oxygen as 
sea-level. This amount, 250—350 0.0. 8.T.P. per 
inute, is required for the maintenance meta- 
lism of muscle tonus, the resting heat production 
id the work of breathing and the heart beat. If 
mountaineer ever rests on the summit of Everest 
ear. 240 mm.), even there he will probably oon- 
mime nearly the same amount. On any leas, any- 
here, he would die. 

When he climbs, @ man consumes far more 
xygen; but at every altitude the amount is 
mited by the barometer. He cannot do more work 

-a climbing, nor olimb faster, than the oxygen that 

=e can absorb from the air will permit. No amount 

mf muscular strength oan escape this limitation. 
he advantage of the athlete over the ordinary 

man, and the superiority of the acclimatized moun- 
aineer over the unacclimatized, consist lees in 

eir strength than in their ability to obtain larger 
mounts of oxygen. 

During steady vigorous exertion for an hour or 

1ore at sea-level, or up to 5,000 feet, a man may 
beorb and consume ten or twelve times the 
«sting amount of oxygen, with a corresponding 
xpenditure of energy. For shorter periods the 
“ate of consumption may be much more, but not 
aor long. As he ascends and the air grows thinner, 
he amount of oxygen that he oan obtain, even 
vy the greatest possible volume of breathing, 
Mecreases ; and his decreased capacity for work 
esulta in a directly proportional decrease in the 
aumber of feet, or metres, that he can climb 
tpward in each hour. Up to the greatest altitude 
and lowest barometer for which a man’s oxygen 
;onsumption and capacity for work in climbing 
nave been reported—by Christensen in the Andes 
—the ratios of oxygen to work are nearly uniform 
with those at sea level. 

From measurements on Marathon runners by 
Benedict and Cathcart, and others, we know that 
a vigorous young man can consume 3,300 cubic 
centimetres of oxygen per minute for two hours 
or more. Such men do an amount of work equi- 
valent to climbing 3,000 feet, or even a thousand 
metres, an hour; and men have done this, 
although the ordinary rate of climbing in the Alps 
and Rockies is only 1,200-1,800 feet an hour. 
As an extreme case Dr. D. B. Dill informs me of 


a man of 80 kilos who, on a treadmill in the- 
Harvard Fatigue Laboratory, ‘climbed’ the equi- 
valent of 1,400-1,500 metres in an hour, linear 
distance 5,000 metres, with an oxygen consump- 
tion of 4-0-4-4 litres per minute. Last summer in 
a contest on Mount Washington (altitude 6,288 
feet), the best of sixteen contestants starting at 
Pinkham Notch, 4,800 feet below the summit, ran 
up the eight miles of motor road to the top in 
l how 17 minutes, and the slowest in a little 
more than 2 hours (Foster). 

At 10,000 feet (bar. 525 mm.) the measurements 
of Dill and Edwards, Margaria, Schneider and 
others, indicate that, on an oxygen consumption of 
2,800 0.0. per minute, an amount of work may be 
performed equivalent to that of a man weighing 
160 Ib. and olimbing about 2,500 feet an hour. 
At 14,000 feet on Pike’s Peak, Schneider and I 
repeatedly ascended 1,000 feet in half an hour, 
and we were both well past the age of greatest 
vigour. The manager of the Summit Hause, whose 
weight was 156 lb., climbed from Manitou 
(altitude 6,600 feet) to the summit up the oog 
railroad, a rise of 7,500 feet in 8-9 miles, in two 
hours and thirty-one minutes. He probably 
climbed more rapidly at first than toward the end 
of the ascent. But very few men could make such 
a climb, at such a rate, at such an altitude. The 
oxygen consumption found by Christensen in the 
Andes at 17,500 feet (5,340 metres) was 1,800 0.0. 
per minute, and the work done on a bicycle ergo- 
meter was equivalent to that of a man of 70 kilos 
(154 lb.) climbing 600 metres an hour. The periods 
of exertion were lees than an hour. But the 
natives, as Dr. Dill informs me, commonly climb 
from their homes at 17,500 feet up to the sulphur 
mine where they work at 18,800 feet in about an 
hour. 

For greater altitudes there are no measurements 
of oxygen consumption on aocolimatized, or partial- 
ly scclimatized men. But the rates at which men 
can climb at the great altitudes of the upper 
slopes of Mount Everest and other peaks in the 
Himalaya are significant. There the rates of 
climbing decrease progressively as the altitude 
Increases; and we may fairly infer that the 
amounts of oxygen that the men oan obtain from 
the air decrease correspondingly. Aa they go 
higher and higher their rate of ascent becomes 
slower and slower, until at 27,000 feet Somervell 
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had to “take 8 or 10 respirations for each step, 
and stop to rest for a minute or two every 20 or 
30 yards. At 28,000 feet Norton, in an hour’s 
climb, ascended only about 80 feet.” 

If from such data we may extrapolate (as in the 
figure) to obtain estimates of the rate at which a 
mountaineer might. climb the last few hundred of 
the last thousand feet of Everest and the oor- 


responding oxygen consumption, we see that the . 


rate of asoent must approach zero: im other 
words, a minimum of progress in an unlimited 
amount of time. The corresponding oxygen ocon- 


sumption would approximate that of bodily rest 
as a limit. Men have come near to the summit of 
Everest in distance ; but they have still been far 
. As I ‘have recently 


from it in terms of time. 


Oxygen 
0.0. /mm 
35.00 


= Hg. Y 
Altitude 


Teet 0 8,000 4,500 


APPROXIMATH AMOUNT OF OXYGEN THAT A MAN CAM OBTAIN AND 

UTIA DURING BTHADY CLIMBING AT ALL ALTITUDES BETWHEN SMA- 

LEVEL AND THE SUOT OF Mount Evmnaer, AND THE MAXUM 
HATES DI PANT PAR HOOB, AT. WETT E GAN ARONND: 


pointed out elsewhere, inhalation of oxygen from 
an ‘open .cirouit’ inhalator, although helpful 
during rest, is of no value during’ climbing; for 
all the oxygen is blown away by the tremendous 
volume of breathing. Only by the use of a ‘closed 
circuit’ respirator, such as that used in mine 
Teacue operations, can men obtain sufficient oxygen 
and climb sufficiently rapidly to ascend and 
descend the last one or two ‘thousand feet of 
Everest within the period of a day. 


Tse HEART aT GREAT ALTITUDES 


The mountaineer is generally inclined to con- 
sider his heart as the organ that limita his exertions. 
But the above considerations tend to indicate that 
such is not the case. During the Oxford-Yale 
expedition, which spent five weeks on the summit 


of Pike’s Peak, altitude 14,100 feet, during the, 
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summer of 1911, we found both in ourselves az 
others that during mountain sickness the stro 
volumes of the heart were diminished ; arteri 
Pressure was lowered; and the pulse rate wi 
increased even during bodily rest, and great) 
accelerated under even moderate exertion. Bu 
as acclimatization developed, arterial pressure, th» 
stroke volumes of the heart, and the pulse rate 
returned to the same values as at the foot of th» 
Peak, essentially as Christensen and Forbes hav 
found during the recent expedition to the Ande 

For comparison of the stroke volume on Pike 
Peak and in Colorado Springs (altitude 6,000 feetm= 
we used a ‘recoil -board’—a light wooden plan 
supported on a number of soft rubber stopperr 
A man lying upon it illustrates the Newtonia 

principle that “every action ha 
an equal and opposite reaction” 
for with each heart beat, as bloo 
is propelled alternately headm 
ward and feetward, the man’ 
body and the plank recoil in th 
opposite direction. This move 
ment of about 0-1 mm. wa 
magnified sixty times by a syster 
of levers and recorded on 1 
smoked drum. As the amplitude 
of these curves and the arteria 
pressures were the same it 
acclimatized men at 14,100 feer 
as at 6,000 feet, the strokes of the 
heart must also have been of thi 
same volume and force. 

From these observations it ap- 
pears that readjustment of the 
circulation plays no considerable 

: part in acclimatization. During 
intense muscular exertion at sea- 
level, the volume of blood that 

the heart can pump is probably one of the factors 
that limit exertion. At great altitudes the limiting 
factor appears to be chiefly the volume of air that 
& Man can respire, or rather the amount of oxygen 
that he can absorb from it. As he obtains less 
oxygen his muscles can do leas work; and as his 
musclea contract leas often the volume of the 
venous return to the heart, which limita the 
volume that the heart has to pump, is probably 
much less than during vigorous exertion at see- 
level. 

Above altitudes of 20,000 feet, according to 
Argyll Campbell, acclimatization becomes in- 
creasingly incomplete. As he has shown also, after 
a prolonged stay under a low pressure of oxygen, 
the heart suffers along with other organs and fanc- 
tions. But any ill-effecte after mountaineering at 
great altitudes are assignable rather to prolonged 
slight asphyxia than to any strain from overwork. 


No. 3631, JUNE 3, 1939 
READJUSTMENTS IN ACCLIMATIZATION 


Acolimatization to any altitude above or below 
sea-level, or to sea-level, is wholly a response to 
Bthe pressure of oxygen, and not to that of the 
Mbarometer otherwise. It is an adjustment which 
enables the soclimatized man to obtain sufficient 
oxygen to live normally, or nearly normally, at 
altitudes at which, if wholly unaocclimatized, he 
would become unconscious or even die. The 
mcoadjustment is not in the heart or lungs, but 
consists chiefly in alterations in the composition of 
the blood. The red corpuscles are increased and 
—even more helpful—the bicarbonates (BHCO,) 
of the plasma are decreased. Until the bicarbonates 
are decreased the mountaineer cannot breathe any 
very much larger volume of air without disturbing 
the relation of the carbonio acid (H,CO,) and 
bicarbonates, and thus the hydrogen ion oon- 
centration, of his blood. 

The decrease of bicarbonates is not effected 
through any process of an acidotic type. It 
develops through an entirely different process in 
three stages : (1) The sensitivity or excitability of 
the respiratory centre (Hy) varies inversely with 
the pressure of oxygen (O,), or, more precisely, 
with the ratio of the pressure of oxygen to the 
bicarbonates of the blood, that is, Eş « (BHCO,): 
(O,); and the initial increase in the volume 
of respiration is due to this increase of sensitivity. 
(2) The increase of pulmonary ventilation decreases 
the partial pressure of carbon dioxide in the air of 
the lungs, and the amount of carbonio acid in the 
arterial blood. The relation (H,CO,) : (BHCO,) 
and the pH of the blood are thereby temporarily 
disturbed ; and (8) this disturbance in turn induces 
& compensatory decrease of bicarbonates which 
restores both the relations (O,): (BHCO,) and 
(H,CO,) : (BHCO,) to normal levels. On descent 
to a lower altitude these processes are reversed. 

The decrease of the bicarbonates in the blood 
affords two advantages to the acclimatized man. 
It causes him to breathe a larger volume of air 
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than at sea-level on the same production of carbon 
dioxide, and thereby raises the pressure of oxygen 
in his lungs and arterial blood. Less well recog- 
nized, but equally important, is the effect of the 
lowered bicarbonates upon the interchange of 
gases as the blood passes through the tissues. As 
the amount of carbon dioxide produced in the 
tissues is the same under the same exertion at all 
altitudes, any decrease of the bicarbonates allows 
the carbon dioxide to exert a much greater effect 
upon the ratio (H,CO,) : (BHCO,) and the hydro- 
gen ion concentration than it would if the bicar- 
bonates were at sea-level value. This increase of 
hydrogen ions promotes the unloading of oxygen 
from hæmoglobin. 

Yet acclimatization to a great altitude alao 


the sea-level amount (150 mm. partial pressure). 
The probable reason is that, owing to the lowering 
of the bicarbonates in the blood, the man must 
breathe a correspondingly increased volume of air 


F. G., and H. P., ‘ 
of Washington, Publ. No. ; 
B Skand. Arch. P. A 88 (1937); and 

E, and Forbes, W. Y Du, 78. aeo 
. T., and others, J. Physiol., 7L, 47 (1031). 
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Shape of Tobacco Mosaic Virus Particles in Solution 
By Dr. J. R. Robinson 


HE ease with whioh solutions of the tobacoo 
mosaico virus protein show a strong double 
refraction . of flow suggests that the particles 
present are extremely elongated. It was reported 
by Bawden and Pirie', who described the general 
properties of the virus. Bernal and Fankuchen? 
studied the virus by means of X-rays, and pointed 
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are supposed to exist free in solutions of the virus. 
By their orientation they give rise to the double 
refraction of flow. ` 

Tt has now been shown clearly* that the double 
refraction of flow does in fact arise from the orienta- 
tion of rigid rods, and not from the deformation of 
flexible particles. Kuhn” gives a method of deter- 
mining, from measurements of double refraction 
of flow and of the angle of isoaline, the amount 
of double refraction to be ascribed to any individual 
particle with its immediate fluid environment. 
Calculations such as Kuhn describes have been 
applied to the results of measurements upon virus 
solutions supplied by Dr. N. W. Pirie. They show 
that a tenfold increase in the double refraction of 
flow with imoreasing rate of shear is not accom- 
panied bya corresponding increase in the birefring- 
ence of the individual particles. 

From the fact that spontaneous birefringence 
first appears in the solutions at a concentration 
of 1-6 per cent, Bawden and Pirie suggest, on the 
assumption that this represents Staudinger’s limit- 
ing concentration, an axial ratio of the order of 90. 
But they point out that the particles are highly 
charged, so that the interpretation of the critical 
concentration is complicated. Moreover, the 
observed critical concentration almost certainly 
does not correspond to Staudinger’s limiting con- 
centration. For this is calculated from an effective 
volume which requires that the particles be free 
to rotate in the solution about central axes per- 
pendicular to their lengths, so that each may trace 


out a disk»? (Staudinger, 1931, and 1932, p. 129), 


whereas spontaneous birefringence implies that 
the particles are not free to move (whether through 


mechanical interference or by reason of their ` 


). If they were free to move, they would 
attain random orientation, and the solution would 
become isotropic. j 

Attempts to determine precisely the shape of 
the virus particles have usually been based upon 
measurements of viscosity. Unfortunately, the 
theory of the viscosity of suspensions is in its 

present state insufficiently developed to permit 
- ofa completely satisfactory solution of the problem. 
Certain general principles have, however, emerged, 
and as these are passed over or violated in much 
of the published work, it may be worth while to 
review the situation. 

Interpretation of the experimental results has 
generally been sought through the aid of an equa- 
tion due to Kuhn’, which may be stated in the form 


Tap. = 2:59 + are (1) 


Here tgp, is the specific viscosity, defined as nwl — 1, 
where m, is the relative viscosity. Since my is 
the ratio of the viscosity, nt, of a suspension or 
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solution to that of the pure solvent, ne, the defini- 
tion may be formally stated as 


n — ne 

Ne 
If the total volume of the particles is v, and that 
of the solvent is V, where v is very small compared 
with F, then » is defined as = v/V. fis the axial 
ratio of any particle, the ratio of its length to ita 
diameter. 

From its derivation, equation (1) is applicable 
only to suspensions so dilute that there is no inter- 
action between a given particle and any other par- 
ticle, but only between the particles severally and 
the liquid immediately surrounding them. 

Tt is also only applicable when Brownian agita- 
tion is overwhelming, so that there is random 
orientation. The extent to which this condition 
is not fulfilled in practice does not seam to be 
realized, though Lauffer’, who used a high precision 
quartz viscometer, admits that the particles may 
be “somewhat” orientated. This oondition is 
important because the orientation of the particles, 
which becomes more marked as higher rates of 
shear are applied, is acoompanied by a decrease 
in the measured. viscosity. This has been shown 
experimentally by simultaneous measurements of 
the viscosity and of the optical properties of a 
0:02 per cent solution of the virus in a rotating 
cylinder viscometer. A beam of plane polarized 
sodium light was passed through the annulus of 
a Couette viscometer, parallel to the common axis 
of the cylinders. The angle of isocline, which gives 
the direction of orientation of the particles, was 
found by rotating the polarizer and the analyser 
together and crossed. The strength of the double 
refraction, which gives the intensity of the orienta- 
tion, was determined by inserting a quarter-wave 
plate orthogonally to the polarizer, and rotating 
the analyser alone as in the method of compensa- 
tion due to de Sénarmont. It was also found 
possible to develop a theoretical explanation which 
yields suoceasfal quantitative predictions of the 
variation of the viscosity with the rate of shear. 
This is further confirmed by the agreement of 
experiments and predictions upon the sign and 
magnitude of the temperature coefficient of relative 


(2) 





Tap. = Tra — 1 = 


Briefly, the orientation isthe statistical aspect 
of precessional motions imposed upon the sus- 
pended particles by the velocity gradient in the 
flowing liquid. That direction of the particles for 
which the precessional motions have their mini- 
mum angular velocity is their most’ probable 
direction, and therefore the directian of orientation. 
Theory and experiment agree that as the velocity 
gradient increases, the direction of orientation 


* approaches that of the streamlines (the angle of 
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isooline increases from 45° towards 90°); and the 
intensity of the orientation increases (the strength 
of the double refraction of flow increases). To 
maintain the precessional motions of the particles, 
work must be done continually. As the velocity 
gradient is increased, the theory shows that, on 
account of the increasing orientation, the amount 
of work so used becomes less compared with that 
required to maintain the flow of the solvent alone. 
Since the viscosity coefficient of a liquid is a 
measure of the rate at which energy is dissipated 
in its flow, this is reflected experimentally in a 
reduction in the measured viscosity. Dilute sus- 
pensions of the virus exhibit a distinct viscous 
anomaly. 

Because of this anomaly and the extensive 
orientation which is ita basis, measurements made 
at high rates of shear cannot be interpreted satis- 
factorily by means of Kuhn’s equation. It has 
already been mentioned that Kuhn gives a method 
for determining the birefringence to be associated 
with each particle, and with it, of the maximum 
possible double refraction of flow which would 

to a complete orientation of the par- 
ticles. With the 0-02 per cent virus solution, 
one half of this value is reached at a velocity 
gradient of 58 om. per seo. per om. in the 
Couette apparatus. The rates of shear in 
capillary viscometers are generally hundreds 
or thousands of times greater than this, so 
that the assumption of random orientation is 
unjustified. 

Yet moet workers seem to have used capillary 
viscometers, and to have published no data from 
which the rate of shear might be computed. 
Lauffer states that his resulta were obtained with 
such an instrument. Frampton and Neurath” do 
not state how they obtained their results. That 
they are in good agreement with those of Lauffer 
suggests that they too used a capillary visco- 
meter. 

It is instructive to oompare the resulte of 
Lauffer" with those obtained in the Couette instru- 
ment. Lauffer states that the specific viscosity of a 
0-0296 per cent solution of the virus is 0-0165. 
The following figures were obtained with a 0-02 per 
cent solution in the Couette apparatus. 


Mean rate of 
(pea)... ... O86 O72 144 T16 t88 FOO 432 504 


Speeitio viscosity . 0-201 0279 0260 0-3 0330 V219 0205 T199 
Short extrapolation gives the value 0 30 for zero 
shear, and this is confirmed by the theory. If 
Kuhn’s equation can be applied to any of these 
resulta, it is to that for zero shear, where alone 
the orientation is random. ‘This would give 
J = 116, approximately, instead of Lauffer’s value 
of 85. 

The theoretical treatment, the general description, 
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of which has been given, replaces Kuhn’s equation 
by the more complicated one, 


ef? A A 
mo ji-a-  @ 
where A is the observed double refraction of flow 
at any rate of shear, A, is the maximum value 
corresponding to complete orientation, F is the 
observed angle of isocline at the given rate of 
shear, and the remaining symbols have the mean- 
ings already allotted to them. 

This equation does not assume that the orienta- 
tion is random, but takes account of its progressive 
increase as the rate of shear is raised, and so pre- 
dicta the viscous anomaly. Applied to the experi- 
mental results obtained with the 0-02 per cent 
virus solution, it suggests that f is of the order of 87. 
(The actual figure is, not stressed, for the virus 
preparation was not fresh. What is important 
is the anomaly, and the caution whioh it demands 
in interpreting measurements made with flow 
visoometers. ) 

It must be emphasized that this is not the axial 
ratio of the virus particle, but only that of the 
model particle, conceived as a rigid string of beads, 
which leads to a predicted viscosity equal to that 
observed for the virus. It does not seem to have 
been realized that precisely the same difficulty is 
inherent in Kuhn’s equation. 

It should also be noted that the equations (1) 
and (3) are extremely approximate in their deriva- 
tion, so that they oan only indicate the order of 
magnitude of f. More strict hydrodynamical treat- 
ment would have given a lees rapid rise in specific 
viscosity than that proportional to f* which the 
approximate theories indicate. 

Neurath and Saum™ have recently approached 
the problem by comparing measurements of mole- 
ocular weight by diffusion and in the ultracentrifuge. 
They suggest a shape factor which would correspond 
to a value of f between 52 and 66. It is impossible 
to asses this result in the absence of more details 
as to ite derivation, but it is interesting to note 
that it falls between 87 and Lauffer’s obviously 
too low figure of 35. 

Whether or no it is justifiable to assume random 
orientation depends mainly upon the absolute size 
of the suspended particles. For the existing orienta- 
tion representa a dynamio equilibrium between a 
hydrodynamic orientating tendency and the dis- 
orientating Brownian agitation. As the size of 
the particles increases, the former effect becomes 
more, the latter leas, important. The diffusion 
coefficient for angular rotation, which measures 
the intensity of the Brownian agitation, is roughly 
inversely proportional to the cube of the length of 
the particle. The degree of orientation depends 
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upon the relation of this quantity to the value of 
the velocity gradient. In a recent theoretical paper, 
Peterlin shows that random orientation can only be 
asserted if the suspended particles are ahorter than 
10+ om. Lauffer suggests that the length of the 
virus particle is of the order of 10~ om., which 
would exclude the assumption of random orienta- 
tion involved in his use of Kuhn’s equation. 
Since Kuhn’s equation can only be applied when 
the particles are smaller than 10-* am., it is clear 
that ita use in interpreting measurements of 
the viscosity of virus solutions should be discon- 
tinted. 

Only measurements made in a cylinder appar- 
atus, where simultaneous control and determina- 
tion of the state of orientation are possible, can be 
axpected to be significant when the particles are 
so large as to be considerably orientated at low 
rates of shear. 

Quite apart from the high rate of shear which 
inevitably obtains in them, capillary visoometers 
are quite unsuited for the study of anomalous 
systems. In those systems the viscosity depends 
upon the rate of shear. In a capillary viscometer 
the rate of shear, and with it the viscosity of an 
anomalous liquid, varies across the lumen from a 
high value near the walls to zero on the axis of 
the flow tube. No precise signifloance can be 
attached to a measured ‘viscosity’. 

G. I. Taylor! reported that in his nfodel experi- 
ments some time was required for the establiahment 
in a steady state of the motions of precession of 
the particles. Peterlin™ points out that even when 
the particles are so small as those of the virus, this 
process may require some seconds. All theoretical 
formuls which are not concerned with a variation 
of viscosity with time must assume that this steady 
state is reached. In a oylinder apparatus, unlimited 
‘time may be allowed for its attainment. But in 
a capillary viscometer, a given element of volume 
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of the liquid remains in the flow tube only for a 
fraction of a second, and time may not be allowed 
for the steady state to be established. 

Since the variation of the velocity gradient acrogs 
the lumen of the capillary is accompanied by a 
variation in the state of orientation, capillary 
methods are also unsuited for the: measurement 
of double refraction of flow. The double refraction 
of flow of the suspension as a whole can only be 
referred to the birefrmgence of the individual 
particles if an independent measurement of the 
state of orientation is also possible. Comparisons 
between different systems are only valuable if they 
can be made in corresponding states of orientation. 
When a cylinder instrument is used, the angle of 
isocline may be measured as well as the double 
refraction, and provides the necessary control. 

The methodological problem is summed up in 
the statement that the viscosity of a suspension 
is most emphatically not a simple physical pro- 
perty of that suspension, as it would be of a 
Newtonian liquid. The energy dissipated depends 
upon the type and upon the rate of flow; so the 
recorded viscosity depends upon the method of 
measurement, and especially upon the rate of 
shear which is employed. A statement of the 
‘viscosity’ of an anomalous system which does not 
include reference to these controlling factors has 
little meaning. 

1 Bawden, F. O., and Pile, N. W., Pros, Rey. Sec., B, 183, 274 (1937). 
' Benal, J. D., and Fankuohen, L, MATORA, 190, 923 (1937). 


* Robinson, J. BE., Dissertation, Cambridge (1938). 
1 Robinson, J. fn the Press. Bee Abstract, Proc, Roy. So., A, 100, 


* Staudinger, H., Z. phys. Chem., A, 153, 301 (1931). 
t Btamtingar, H., “Die Verbindungen, 
Kautschuk und 
“Kuhn, W., £. pke. Chem. A, 181, 1, 427 (1932). 
* Laufer, M. à., Selence, 87, 469 (1 
V. L, and Nouraih, H., Somos, 87, 408 (1038) 


Lazzaro Spallanzani 
Celebration at Pavia 


O* April 11-15, the University of Pavia 
honoured the memory of one of its greatest 
sons, Lazzaro (1729-1790). The 
celebrations took the form of a special meeting of 
the Italian Society of Experimental Biologists, to 
which number of representative foreign men of 
science ware invited, with closely associated and 
contemporaneous meetings of the Italian Botanical 
and. Geplogical Societies, as well as a congress of 


On the morning of April 11, in the Great Hall . 
of the University, with a Duke of the Royal House 
presiding, there assembled a most colourful oom- 
pany to listen to the oration given by Prof. 
Botazzi of Naples, and to receive the greetings and 
congratulations conveyed from scientific bodies and 
institutions in foreign countries by their official 

Thereafter the company passed along 
cool cloisters bedecked by fine statues and plaques 
to the Pavian worthies—Volia, Golgi, among 
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hers—to the quadrangle where the shrouded 
arble figure of Spallanzani waited. The un- 
—iling itself was a simple act, and then it seemed 
wat relative merit had at last been recognized, for 
mac fine new monument dominated its environ- 
ent; then to hmoh, given by the Mayor of 
avia in the splendid and attractive Almo Collegio 
orromeo. Then, somewhat reluctantly, for the 
itertainment was rich and satisfying, on to the 
ula, Spallanzani in the Zoological Institute, 
~«rmerly a palace and, so far as university depart- 
=aent buildings go, still most palatial. If the place 
here work is done 
B&fecte ita quality, then 
=o wonder great dis- 
overies have been 
=de in Pavia. 

All through the after- 
won, specialists in dif- 
erent fields of 
jology, each acknow- 
adged in his turn the 
adebtedness of his par- 

mioular branch of science 
-o Spallanzani. It was 
n inspiring experience 
o stand and speak 
rhere he had stood and 
aught. His mantle 
seemed to brush one’s 
houlder. As speaker 


sollowed speaker, it 
‘eemed that the 


mistory of science in the 


« teaoher of logio, 
sactaphysics and Greek 
n the University of 
Reggio; 1760, lecturer 
n the Natural 

Department of the Uni- 
versity of Modena ; 1769, invited to the chair of 
aatural history in Pavia, a post which he adorned 
until his death. Whilst at Modena he had been 
xotive in experimentation designed to test the 
ceality of spontaneous generation, and his oontribu- 
tions concerning the anatomy and physiology of 
the circulatory system were of such quality as to 
justify Haller’s dedication to him of one of the 
volumes of his “Treatise of Physiology”. With 
the greater opportunities that Pavia offered, his 
interests passed rapidly from problems of regenera- 
tion to the origin of springs, to the systematios of 
the Protozoa, to the functions of chlorophyll, to 


tissue respiration, to the role of the sperm in” 


fertilization, to the chemical aspecte of digestion, 
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whilst at the same time work carried out on 
journeys along the Mediterranean coast earned for 
him the title of the founder of voloanology. He 
augmented the content of each and every subject 
that he touched, and many of his discoveries, being 
made before their quality could be assessed, had 
long to lie dormant until men’s minds were later 
turned in their direction. 

It was not surprising, therefore, to listen, during 
the afternoon and the following three days, to a 
series of papers dealing with the most diverse of 
subjects, every one of them nevertheless testifying 

to the fact that Spallan- 
rani had made notable 
_ contributions to each 
and all. Abderhalden 
(Halle) on digestion ; 
Federley (Helsingfors) 
on the chromosome and 
gene; Ruggles Gates 
(London) on the nature 
of genio differences ; 
Camara (Lisbon) on the 
branched chromosome ; 
von Muralt (Bern) on 
the relationship of Spall- 
anzani and Albrecht 
von Haller; Pupilli 
(Bologna) on the 
physiology of the oir- 
oulatory system ; Crew 
(Edinburgh) on artifical 
insemination and its 
uses in the experimental 
study of the species 
problem; ‘Timoféeff- 
Reesovaky (Berlin) on 
genetics and evolution ; 
Jucci (Pavia) on physio- 
logical genetics ; Mont- 
slenti (Bologna) on 
tissue respiration ; 
Brunetti (Pavia) on 
animal electricity ; Baltzer (Bern) on hybrid grafts 
and partial homology of nuolei from different 
species, were among those who contributed to the 
homage that was so gladly paid. Meanwhile the 
botanista, geologists and veterinarians were simi- 
larly occupied, so that the air of Pavia must have 
been heavily laden with well-merited eulogy of 
Spallanzani. 


The veterinarians in their meetings dealt 
entirely with the techniques and possible uses of 
artificial insemination. It will be remembered 
that Spallanzani, being greatly impressed by the 
results of the artificial insemination of trout eggs 
by Waltheim, succeeded in 1779 in artifitially 
«nseminating a bitch. It is a great pity that at 
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this meeting there was no one from, the U.S.S.R. 
Had there been, they could have been reminded 
that they, who have exploited this technique more 
than any other people, are greatly indebted to the 
Italian Spallanzani, and their hosta could have 
been given further reason for their rejoicings by 
the knowledge that Spailanzani’s early sowings 
had produced so abundant a harvest. 

The foreign delegates were housed in the Oollegio 
Ghislieri and in the Almo Collegio Borromeo. 
‘Housed’ is certainly the wrong word, for the 
hospitality they received was so warm and so 
friendly, and the acoommodation itself so weloom- 
ing, that they who had come as strangers, left as 
friends. . 

During the days of the congress when for brief 
intervals the alamour of discussion died down, 
there were pleasant excursions to the Certosa di 
Pavia, a Carthusian monastery crowded with works 
of art; to the town of Pavia itself; and to the 
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Spallanzani Museum at Reggio. In addition the 
were evening concerts, exquisite yet informal, sue 
as could only be enjoyed in Italy, in the rooms 
the Circolo del Littorio. The foreign delegat 
came away full of admiration and gratitud™ 
entertaining the wish that all congresses, if n 
meeting in Italy where they do these things ; 
well, should at least be constructed on the Italis 
model. 

This celebration was notable also for the ay 
pearance of the first number of a new journs 
Scientica Genetica (see Natura of April 22, p. 676 
This is a matter of some considerable interest fi 
it truly marks a stage in the development of th 
science in Italy. A rapidly growing school exis 
and the stage of its developrhent is indicated b 
es recognition of the need for the publication « 

a specialist scientific journal which will cate 


primarily for the geneticists of the Latm-speakin= 
countries. F. A. E. Crew. 


Obituary Notices 


Sir Frank Dyson, K.B.E., F.R.S. 
T is with much regret that we record the death at 
sea on May 25 of Sir Frank Dyson, Astronomer 
Royal from 1910 until 1983, whilst on the voyage 
home after a visit to Australia. 

Frank Wateon Dyson was born on January 8, 
1868, and was educated ab Bradford Grammar 
School and Trinity College, Cambridge. He was 
second wrangler in the Mathematical Tripos in 1889, 
and was placed in Class I, Division 2, in Part II of 
the Tripos in the followmg year. He was awarded 
‘a Smith’s Prize and elected to a fellowship at Trinity 
College. In 1892 he was appointed to an Isaac 
Newton Studentahip, being the second holder of the 
studentahip, which had shortly before been endowed 
by Mr. Frank MoClean for research in astronomy or 
physical optics. 

In 1804 there occurred a vacancy in the post of 
chief assistant at the Royal Observatory, Greenwich, 
through the election of H. H. Turner to the Savilian 
professorship at Oxford, and Dyson was selected by 
the Astronomer Royal, W. H. M. Christié, to ‘fill the 


psig The choice proved to be a singularly happy - 


, and Dyson threw himself with characteristic 
sivigy etal onibai ‘inks thë various breaches of 
the work at Greenwich. i 

Dyson's first important work, undertaken in 


collaboration with W. G. Thackeray, one of the ` 


assistants, was & new edition of Groombridge’s 
Circumpolar Catalogue. Stephen Groombridge, & re- 
tired West Indian merchant, had made at Blackheath 
between the years 1806 and 1819 some 27,000 
observations of more than 4,000 circumpolar stars, 
using a 84-inch aperture transit circle of 5 feet focal 
length. The observations had been well made, with 


careful attention to the instrumental adjustment: 
but the reductions were not in acoordance wit. 
modern ideas of accuracy. A complete new reductio. 
was made, starting from the original observing books 
The Groombridge stars were re-observed at Green» 
wich, and from the comparison of the two series o 
observations, supplemented by such other observa 
tions as were available, the proper-motions of th 
stars were derived. These proper-motions were dis 
cussed for the derivation of the constant of precessior 
and the solar motion. The work was completed i» 
1905 and provided a valuable addition to the available 
data on the proper-motions of the stars. The pub 
lication came at an opportune time. In the previouw 
year Kapteyn had announced his important discover; 
of star-streaming from the analysis of the proper. 
motions of the bright stars observed by Bradley in 
the years 1750-62. The Groombridge proper-motions 
were used by A. 8. Eddington, who succeeded Dyson 
as chief assistant at Greenwich on the appointment of 
Dyson in’ 1906 as Astronomer Royal for Scotland, 
to confirm the existence of star-streaming amongst 
these fainter stars,, which extended to a greater 
distance from the sun than the stars used by Kapteyn. 

The work on the Groombridge Catalogue directed 
Dyson's attention to the problems of stellar motions, 
in relation to the distances and lumimoatties of the 
stars and to their distribution in space. Both whilst 
at Edinburgh and after his return to Greenwich in 
1910 as Astronomer Royal, on the retirement of Bir 
William Christie, he published a number of papera 
on these subjects. g 

As chief assistant, Dyson had also taken a oon- 


` siderable part in the Greenwich share in the inter- 


national co-operative plan for photographing the 
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meavens and preparing an astrographic catalogue : 
1e xone of the aky allotted to Greenwich was from 
olination 65° N. to the pole. On his return to 
reemwich as Astronomer Royal, many of the pro- 
rammes of work were directed to making the 
aformation about this zone of the sky as complete 
a possible. Measurement of the parallaxcs of stars 
f large proper-motion, determinations of photo- 
«caphic magnitudes and of effective wave-lengthsa 
rere undertaken. The whole xone was photographed 
gain, the photographa being obtamed through the 
laws; by placing corresponding early and late 
«hotographs film to film, the proper-motions of the 
mars were conveniently and rapidly derived from 
wifferential measures. 

The problems to be solved at total eclipses of the 
un claimed much of Dyson’s attention. He took 
art in several himself and was fortunate in never 

saving cloudy weather. In the total eclipse of 1927, 
avhich was visible in England, he selected Giggleswick 
ws the station for the Greenwich party, and this 
roved to be almost the one place where the eclipse 
«vas observed under favourable conditions. His own 
work on the spectra of the chromosphere and of the 
rona made important contributions to the subject. 
Kt was in large measure as the result of his initiative 
mnd energy that two expeditions went from England 
to observe the total eclipse of May 1919. Dyson had 
pointed out in 1917 that this eclipse would afford 
3 particularly favourable opportunity for testing 
«rhether there was a deflection of rays of light passing 
moar the sun of the amount predicted by Hmstem 
Erom his theory of relativity. Preparations were 
made for the two expeditions in the hope that the 
reat War would end in time to make it possible 
for them to set out. How the expeditions set out, 
«obtained their observations and vindicated Hinstein’s 
prediction is well known. This successful confirms- 
tion, coming at so crucial a time, undoubtedly did 
much to bring about a general acceptance of Einstein's 
theory. After his retirement in 1983, Dyson wrote, 
in conjunction with Dr. R. v. d. R. Woolley, “Eclipses 
of the Sun and Moon”, published in 1987, which is 
the best book that has been written'on this subject. 

Dyson took & great interest in problems of time- 
keeping and in the oraft of clock-making. He was 
responsible for the distribution through the B.B.O. 
of the ‘six-pipe’ time signals, the signals being sent 
direct from Greenwich and making socurate time 

more readily available than it had hitherto been. He 
was for many years president of the British Horo- 
logical Institute, which awarded him its Gold 
Medal in 1928, and he was a member of the 
Court of Assistants of the Olockmakers Compeny, of 
‘which he was twice master. 

After the Great War, when international oo- 
operation in science had lapsed to a considerable 
extent, Dyson played a prominent part in the recon- 
stitution of international scientific co-operation with 
the International Research Council and im the 
formation of the International Astronomical Union. 
The success that this Union has achieved in securing 
international co-operation in differant branches of 
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guidance. His election as president for the period 
1928—32 was a fitting recognition of his services to 
the Union. 

Dyson received many honours. He was president 
of the Royal Astronomical Society, 1911-13; presi- 
dent of the British Astronomical Association, 1916— 
18; vice-president of the Royal Society, 1913-17. 
He was awarded a Royal Medal of the Royal Society 
in 1921, the Bruce Gold Medal of the Astronomical 
Society of the Pacific in 1922 and the Gold Medal of 
the Royal Astronomical Society in 1925. He received 
honorary degrees from the universities of Oxford, 
Cambridge, Edinburgh, Durham, Leeds, Toronto, 
Perth and Melbourne, and was foreign or corres- 
ponding member of various national academies. He 
was created a Knight Bachelor in 1915 and a K.B.E. 
in 1926. 

Dyson’ was a man of engaging personality and of 
singular charm. To all of his staff he was not merely 
a chief but also a friend. He married Caroline Best, 
daughter of Mr. Palemon Best; she died in March, 
1987. They had two sons and six daughters. Foreign 
astronomers from all parta of the world and many 
other visitors to Greenwich were sure of a warm 
welcome and _.of friendly hospitality in’ their home. 
Dyson had a keen sense of public duty, and much of 
his leisure time was spent in work for the various 
sobools, hospitals, charities and other good causes in 
which he was interested. Of no man might it more 
appropriately be said : 

“His life was gentle, and the elements 

So mix’d in him that Nature might stand up 

And say to all the world ‘This was a man |’” 

i H. 8. J. 


‘Engineer Vice-Admiral Sir Henry John Oram, 
K.C.B., F.R.S. 

Or the many engineers who held high positions 
during the Great War, none had &@ more 
onerous and responsible task than Engineer Vice- 
Admiral Sir Henry Oram, who died at Oranleigh on 
May 5 at the age of eighty years. From October 1907 
until June 1917 he was engineer-in-chief of the Fleet, 
and as such was responsible for the design, con- 
struction and maintenance of the machmery of 
hundreds of warships from battleships to armed 
trawlers, and for a personnel of something like 
70,000-80,000 officers and men. He had served in 
various grades at the Admiralty from 1884 until 1907, 
when he succeeded Engineer Vice-Admiral Sir John 
Durston and “under him”, as The Times said, 
“was created the post-Dreadnought Fleet, which 
formed the backbone of the Navy in the conflict with 
Germany, and the very high standard of efficiency 
obtained under the stress of war in the engine rooms 
of ships of all types and classes reflected the highest 
credib upon his professional skill, sound judgment 

Though, unfortunately, little has been published 
on the work of the engineering branch of the* Navy 


astronomy is inno small degree due to Dyson’s wise ° during the Great War, both Admiral Jellicoe and 
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Admiral Beatty paid tribute to the high standard 
of efficiency maintained in the engine rooms of His 
Majesty’s ships under difficult oanditions. 

Oram was a product of the eminently successful 
system of training introduced by the Admiralty about 
a century ago, whereby a boy with no other advantages 
than those of character and physique could climb 
to the top of the ladder. He was born on June 19, 
1858, and at the age of fifteen years entered Devon- 
port Dockyard as an engineer student; during the 
next six years he passed through the engine and boiler 
shops, the foundry, the smithery, the drawing office 
and so forth, meanwhile attending the Dockyard 
School. In 1879 be passed for an assistant engineer 
RN. and then entered upon three further years 
training at the Royal Naval Oollege, Greenwich, 
where at that time the staff included Hirst, Cotterill, 
Reinold, Hearson, Waghorn, White and.W. E. 
Smith, while among Orem's fellow students were 
Rear-Admiral F. T. Bowles, U.S.N., and Rear- 
Admiral Miyabars, afterwards the engineer-in-chief 
of the Japanese Navy. From Greenwich Orem 
passed out with the highest distinction, and for the 
next two years, 1882-84, served afloat in the Indian 

Orocodile and Malabor, the running of 
these and their sister ships being looked upon as the 
best experience for junior engineers. This proved to 
“be *Oram’s only sea service, for m 1884 he was 
appointed to the staff of Sir James Wright at the 
Admiralty and never again left Whitehall. 

To detail ths many developments with which Oram 
was amociated would be to trace ‘the progress of 
naval engineering during the course of forty years. 
When he entered the Navy there were plenty of 
ships with horizontal sim: on engines work- 
ing with steam at 80 Ib. pressure; when he retired 
the standard type of machinery was the geared steam 
tarbine working with steam at about 250 lb. preasure 
‘generated in oil-fired water-tube boilers. He was 
associated with all -the troubles over forced draught, 
and by his invention of the “Admiralty” boiler-tube 
ferrule helped to mitigate some of them; he saw 
the introduction and development of the splendid 
triple expansion engines of last century; he was 
already in & responsible position when the various 
types of water-tube boiler—Thornycroft, Yarrow, 
Normand, Babcock and Wiloox, Dürr, Niclausse, 
Belleville, etc., were being installed, and he attended 
the trials of the historic Turbinia, and saw the turbine 


eto., and in 1903 when the new titles were introduced 
he became an -rear-admiral, He was made a 
O.B. in 1008, a K.O.B. in 1910, and his scientifico 
attainments were fully recognized by his election in 
1912 as a fellow of the Royal Society. He was the 
first naval engineer to be ao honoured. In 1015 he 
was elected a member of the Athenssum under Rule IT. 

Besides his work-at the Admiralty, Oram lectured 
on marine engineering at the Royal Naval College, 
‘Greenwich, and he practically rewrote the admirable 
text-bookan the marine steam engine, first published by 
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Richard Sennett, the engineer-in-chief from 1887 untis 
1889. In 1908-9 he served as president of the Junio; 
Institution of Engineers and in 1914 of the Institut 
of Metals, giving to both societies very valuabk 
addresses. At the jubilee meeting of-the Institution 
of Naval Architects he contributed a paper entitle 
“Fifty Years’ Changes in British Warship Machinery” 
Though not like his predecessor Sir John Durston 
or his immediate successors Sir George Goodwin and 
Sir Robert Dixon, a president of the Institute of 
Marine Engineers, his name appears among the 
honorary members. From the United States he 
Since his retirement Admiral Oram had lived at 
Rudgwick and he was buried in the churchyard there 
on May 8. Enaar C. Surra. 


Mr. Daya Ram Sahni, C.LE. 

Wa regret to record the death of Rai Bahadur 
Daya Ram Sahni, the distinguished Indian archæo- 
logist, formerly director-general of the Archsological 
Survey of India, which took place at Jaipur in March 
ab the age of sixty years. 

Sahni was educated at the University of the Panjab, 
and was one of the first to hold a Government of 
India scholarship in archmology. He was also a gold 
medallist of his university. He joined the Archæo- 
logical Survey as scholar and assistant in 1904, 
reaching the grade of superintendent in 1917. He was 
a regular contributor to the records of the Survey, 
dealing more particularly with the decipherment of 
inscriptions and describing Buddhist sites. He is the 
author of two well-known and authoritative works on 
the Buddhist remains at Sarnath ; and he contributed 
two chapters to Sir John Marshall’s great work on 
Mohenjo-daro and the Indus civilization. Sahni was 
appointed deputy-director of the Arcahsological Sur- 
vey in 1925, and director-general in 1930, retiring in 
1985, when he received the honour of O.I.E. On his 
retirenient he accepted the offer of the appointment of 
director of archmology fram the Jaipur Government 
and was responsible for excavations at Bairat, one 
of the most important sites in Jaipur, publishing a 
report on his results. 


Wa regret to announce the folowing deaths : 

Sir George Kendrick, who was actively associated 
with the development of the University of Birming- 
ham, where he endowed the Poynting chair of physice, 
on May 28, aged eighty-nine years. 

Sir William Lobjoit, O.BE., during 1920-27 con- 
troller of horticulture at the Ministry of Agriculture, 
on e 28, aged seventy-nine years. 

. C. H. Mayó, founder with his brother of the 
mee Clinic, Rochester, Minnesota, for surgical 
research, and regent of the American College of 
Surgeons in 1918-36, on May 26, aged seventy-three 
eyoars. - z p 
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‘News and Views 


af. W. E. Le Gros Clark, F.R.S. 


Pror. Wirraep E. La Gros Cianx, whose appoint- 
mt to the chair of anatomy at University College, 
ndon, vacant since the sudden death of Prof. H. H. 
~oollard in January last, will take effect as from 
tober 1 next, has been. professor of anatomy in the 
iiversity of Oxford since 1934. Born on June ð, 
m5, he was educated at Blundell’s School, Tiverton, 
id passed through the Medical School of 8t. 
«omas’s Hospital, London, where he was &@ pupil 
anatomy of Prof. F. O. Parsons, well known as 
. anthropologist, and an suthority on the physical 
aracters of the peoples of Britain. During the 
reat War, Prof. Olark served in the R.A.M.O. with 
æ renk of captain, and after demobilization was 
r two years principal medical offloer of Sarawak, 
neo. He returned to England in 1922 and im 
B24 became reader in anatomy in the University of 
ondon. Three years later, in 1927, he was appointed 
the chair of anatomy at 8t. Bartholomew’s Hospital, 
don, transferring to the chair of anatamy at St. 
omas’s Hospital in 1980 on the retirement of Prof. 
arsons. Apart from his contributions to anatomical 
ad medical journals, Prof. Le Gros Olark is the 
tthor of a number of authoritative studies on 
ithropological topics, including more particularly 
«o physical characters of the Hakimo and the com- 
arative morphology of early man and the anthro- 
aids, his most considerable contribution to discussion 
the latter being his ‘Early Forerunners of Man”, 
hich appeared in 1984. 


dutch Congress of Natural Science and Medicine 


In Natuna of May 27, p. 908, reference was made 
> the Dutch Congress of Natural Science and Medicine 
ld at Nijmegen on April 11-18. A correspondent 
as sent the following notes on some of the medical 
pers. On the first day of this Congress the main 
redical paper was read before a very large audience 
y Prof. B. Brouwer, of Amsterdam. Prof. Brouwer 
poke on the hydrodynamio intra-cranial and intra- 
ertebral conditions in connexion with the develop- 
aent of modern neuro-surgical diagnostic and oper- 
tive technique. He showed very clearly the great 
mportance which is attached to very simple physical 
xaminations of the cerebral fluid and the ventricular 
ystem for the localization of intra-cranial and intra- 
‘ertebral space-occupying lesions. Prof. Brouwer 
treæed the point that ventricular estimation and 
‘entriculography—when in safe hands—are of 
he greatest value for the early diagnosis of many 
otra-cranial space-occupying lesions. Dr. A. Bie- 
nond, of Amsterdam, spoke on the diagnosis of mid- 
tne brain-tumours. Going over a list of the ante- 
nd post-mortem findings of twenty mid-bram 
umour cases, Dr. Bismond tried to divide this 
aaterial into three groups, according to their clinical 
icture and their operability. The prognosis, how- 


f ever, of mid-brain tumours, even in the light of 


modern neuro-surgery, is not very hopeful, according 
to Dr. Biemond’s experience. Very much in contrast 
with this paper was the contribution of Dr. F. 
Verbeek, of Groningen. Dr. Verbeek described the 
tremendous advances which have been made during 
the last twenty years in the neuro-surgical field. A 
review of his neuro-surgical patients gave much more 
hope that even the mid-brain tumours will be 
accessible for operative treatment. Dr. A. Brouwer 
(Eindhoven) spoke on the technique of X-ray photo- 
graphy. Dr. 0. H. Burger (Eindhoven) dealt with 
X-ray photography as a method for mass examina- 
tion in the attack on tubercular infection. Dr. 
J. H. van der Tuuk (Eindhoven) spoke on deep X-ray 
treatment and ita measurement, with reference to 
apperatus operating up to one million volta. 


Teachers in Technical Institutions 

Ix his presidential address at the annual con- 
ference of the Association of Teachers in Technical 
Institutions on May 29, Dr. E. A. Seeley commended 
the Spens Report as establishing the parity in status 
and value of the education given in junior technical 
schools with that given in ‘grammar’ and other post- 
primary schools, but blamed -it for disparaging the 
cultural potentialities of junior commercial and house- 
hold science schools. These should be given the 
opportunity of showing that they are capable of 
developing “on a broad scientific and realistic basis” 
an education equal in cultural as well as vocational 
value to that of the schools associated with engineer- 
ing and building. Referring to the report presented 
to the Board of Education six manths ago, without 
apparent result, on scholarships for students in 
technical colleges, Dr. Seeley urged that the nation 
cannot afford to let willing and competent studente 
be kept from attendance at these colleges by lack of 
means, while allowing the places that should be 
occupied by them to be filled by anyone whose 
parents happen to be able to pay his fees. As regards 
relations with other associations of teachers, the hopes 
entertained last year of a workable scheme of federa- 
tion are for the time being in abeyance. The address 
closes on the note ‘education for service’’—the sense 
of responsibility of teachers to the community and 
the necessity of realixing the social implications of 
their work : they must train in citixenship as well 
a tn tenhnology, 


Indian Education, Past and Present 

Tanum lectures on “Some Aspects of Indian 
Education, Past and Present’ by Sir Philip Hartog, 
sometime vice-chancellor of the University of Dacca 
and president of the Auxiliary Committee of the 
Indian Statutory Oommission on the Growth of 
Education of 1928-29, have recently been published 
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in the “Studies and Reports” series of the University 
of London Institute of Education (London: Oxford 
University Press. Pp. 110. 3s. 6d.). The lectures, 
originally delivered in 1985, have been revised and 
brought up to date and supplemented with memoranda 
designed to remove, if possible, the imaginary bases 
for the accusation made by Mr. Gandhi and others 
that the Britigh Government systematically destroyed 
an indigenous system of elementary schools and with 
it a literacy which the schools are presumed to have 
created. Among the many factors which have 
militated against the succeas of Indian educational 
policies, Sir Philip streases the extreme lengths to 
which the policy of devolution was carried with a 
blind faith that local bodies would learn by making 
mistakes, the amenability of the Government to 
pressure exercised by the vocal middle classes in 
favour of diverting to secondary and higher education 
funds which ought to have gone to primary education, 
the extent to which universities have been financiblly 
dependent on examination fees and the overcrowding 
of universities with. students who ought never to have 
been admitted. It has been said that the nmeteenth 
century Liberal thought he knew the final truths 
about education and failed to recognixe that it must 
serve the community as. well as. the individual. Sir 
Philip mentions several hopeful indications, including 
the work of the social service leagues which he helped 
to establish at Dacca, of the springing up im Indian 
educational, circles of a new spirit of service to the 
community. i 


The Carnegie Corporation of New York 

Tma report of the president of the- Carnegie Cor- 
poratian of New, York, Frederick P. Keppel, for the 
year ended September 30 records the distribution of 
grants amounting to nearly four million dollars 
(including nearly half a million from the Corporatian’s 
Britieh Dominions and Colonies Fund) in the follow- 
ing proportions: endowment and support of uni- 
versities, colleges and schools 22, the arta 17, library 
interests 15, research studies and publications 14, 
adult education: 5, miscellaneous 27 per cent. It is 
a document of outstanding interest to trustees and 
administrators of funds for educational, scientific and 
cultural purposes and to prospective benefactors and 
beneficiaries. Highly important questions of principle 
and policy are lucidly and briefly discussed under 
the headings “The Public and Foundations”, ‘Funds 
for Philanthropy” and ‘Board Procedure”. It 
appears that whilst the volume of large gifta and 
bequests, derived as they are from fortunes made 
under conditions which are unlikely to recur, tends 
to diminish, the funds of the various. community 
trusts made up ‘of relatively small individual oon- 
tributions have grown steadily in the past ten years 
from sixteen to fifty million dollars, and the president 
believes that ‘“‘ourrent contributions from ‘public 
funds, from industry and commerce, plus the cumula- 
tive contributions of private endowments, are together 
taking over a steadily increasing share of the total 
load” of the fmance of educational, scientific and 
cultural enterprises. 
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Training for Citizenship 
A BuviEW of the Corporation’s experience in tl 
field of general education leads to some interesti» 
reflections on the present status and influence 
the Graduate School (that “secred, cow in Ameriœ 
education, to be worshipped rather. than studie 
understood, and improved”) and the extent to whir 
students destined for the professions are tro 
educated in the sense of being prepared for lit 
Their education must, it is contended, ‘give far mo 
consideration than it does at present to the ple» 
of the professionally trained men and women in 
modern community, the place that such men ap 
women might take as a untied’ group, not divide 
and weakened in their influence as at present by e 
over-emphasis on the spirit and traditions of wv 
separate professional guilds”. While education coann 
alone create an aristocracy of trained intelligence, 
can have regard, to such an ideal and foster attitud 
that would lead professional men and women to wor 
together rather than separately in contributing t 
the solution of our political and social problems. 


Lines of Magnetic. Force 

Pror. O. Coremas Furr, of Canterbury Colleg 
Obristehurch, New Zealand, has sent 'a communicetio 
in which he advocates the preparation of acourat 
charte showing the lines of magnetio force runnin 
from the south magnetic pole to the north magnet» 


‘pole. Prof. Farr points out that the secular chang 


in declination at any observing station is the parallacti 
angle subtended by the movement of either pole a 
viewed along a line of magnetic force, and be con 
siders that the comparison of charta, showing th. 
lines of force at different epochs, would lead to + 
better understanding of the nature of secular varia 
tion. The lines of force could be sketched in ar 
existing declination charts, but there would be 
obvious difficulties in drawing the lines all the way 
from pole to pole. In forwarding Prof. Farr’s letter 
H. F. Skey, director of the Magnetio Observatory 
Christchurch, N.Z., directs attention to the smoothed 
charta of such lines given by A. G. MoNieh in Terres. 
trial Magnetism, 41, 87 (1986). The question is whether 
unamoothed charts on a large scale would be sufficiently 
reliable and sufficiently useful to justify the cost oP 
publication. 

National Museum of Wales 

ArT a Court of Governors of the National Museum 
of Wales held at Aberystwyth on May 23, Lord 
Harlech from the chair reported on the result of his 
recent visit to the United States of Americas, when 
he was accompanied by Sir Cyril Fox, the director, 
to appeal to Welshmen in the States on behalf of 
the National Museum. The sum of £10,000 has 
already been received in response to the appeal. 
Lord Harlech stated that the attitude of Welsh 
Americans towards the Museum was such that the 
response would have been much greater had it not 
been for the international. tension in Europe at 
the present time. The variety and range of the 


_ recént accessions to the collections of the Museum, 
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which were reported to the governors by Bir Cyril 
fox on this occasion, are an indication of the activities 
of the Museum in the preservation and display of 
objects illustrating the history and culture of the 
“Welsh people. Among these were æ collection of 
<«aeolithic finds from Breconshire, a thirteenth—fifteenth 
century stone fireplace from the Vale of Glamorgan, 
and a turned chair of mid-sixteenth century date ; 
«while among objects deposited were an important 
collection of carved stones dated at about a.D. 1280—40 
Mfrom Oastell-y-Bere, and the extremely interesting 
mron age fire-dog found in 1852 at Carreg Coedog Farm, 
WOenbighshire. It was also reported that the services 
-of the Museum had been called upon by the Office of 
‘Works to report on-the antiquities of Pembrokeshire, 
«which are threatened by a tank school. . 


Inland Water Survey Report 

Tam third annual report of the Inland Water 
Survey Committee, issued by the Ministry of Health 
and the Scottish Office (H.M. Stationery Office, 4d. 
net), while recording a year of useful activity in 
various directions, chiefly with the aid of external 
agencies, finds occasion to expreas disappointment at 
the results achieved and to state the convictian of 
the Committee that action should be taken by the 
Government, financially or otherwise, for ensuring 
the extension of the work in both England and 
Wales and Scotland. The Committee points out that 
it has no staff at its disposal for taking actual measure- 
mente, and that it has to rely in England and Wales 
(and to some extent in Scotland) on voluntary 
action by catchment boards and others for the 
execution of this part of the work of the Survey. 
It finds, moreover, that relatively very few suitable 
records of river flow are being kept, and that neither 
the information available from water undertakers, 
nor that from catchment boards, is sufficient in scope 
or adequate in quality to enable a comprehensive 
survey to be made. It is convinced that in order to 
be of real use, such a survey should be carried out on 
similar lines to the Ordnance Survey or the Geological 
Survey in their respective flelds. It may be pointed 
out that this was precisely the view taken by the 
British Association Committee four years ago, when 
the Government reluctantly agreed at ita instance to 
institute a survey. 


As regards the actual progreas made with the 
Survey, the examination of river basins, begun in 
the first and second reports, has been continued, and 
the results of the investigation of the river basins of 
the Earn (Perthshire), Eden (Fife), Tyne (Hast 
Lothian), Trent, Great Ouse, Wye and Nith (Dumfries- 
shire) are described in the report. During the year, 
the Department of Agriculture for Sootland was 
authorized to spend £500 on the equipment and 
maintenance of river discharge measurement stations. 
The existing level-indicating and recording stations 
on the Olyde, Kelvin, Irvine and Tay have been 
maintained and stations established on: the Earn, 
Eden, Tyne and Nith. The Tweed basin has also 
been reconnoitered. In the sphere of 


water, the fleld work carried out by the Geological e 
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Survey in the Nene basin has been continued, and 
work is proceeding on a memoir dealing with the 
underground water resources of an area which 
includes Northampton and Oxford. The resulta of 
measurements for twenty-eight gauging stations in 
fourteen river basins, collected by various authorities, 


- have been published as “The Surface Water Year 


Book of Great Britain, 1935/6”. The report also 
deals with several technical difficulties which have 
been met with during the process of collecting these 
statistics, and recommendations are made about 
recording charts and arrangements for securing 
accuracy of measurement, 
Scientific and Industrial Research in New Zealand 
Aw admirable survey of the work carried out under 
the Council of Scientific and Industrial Research, New 
Zealand, during 1927-38 has been issued by the 
Depertment as Bulletin No. 69. It includes accounta 
of work carried out by the Dairy Research Institute, 
the Plant Research Bureau and the Wheat Research 
Institute, ‘as well as of the activities of the Depart- 
ment in soil survey, fruit research, animal research, 
tobacco research and the work of the research 
associations. The work of the Dairy Research 
Institute on the oause and control of openness 
in cheese is described in some detail, as well as 
further work on discoloration in cheese, and on 
cheese manufacture. Reference is made to the 
work of the Plant Diseases Division on chemical 
sprays and the spray certification system which 
has been introduced, as well as on virus diseases 
of tobacco, tomato and of potato, and the impor- 
tance of the methods introduced for the control of 
smut of barley. The contribution of the Wheat 
Research Institute to the improvement of the 
technique of wheat growing and harvesting, the 
growing of varieties most suitable for special districts, 
and cheapening the cost of production is emphasized, 
as well as the selection and distribution of a new 
wheat, Oross 7, which yields as well as standard 
varieties, and has by itself a baking quality equal to 
that of the old varieties plus the proportion of 
Oanadian wheat formerly used. Fruit research has 
covered manurial experimenta on fruit tree nutrition, 
boron as a cure for internal cork of apples, orchard 
sprays, wrappers for fruit ; and the soil survey studies 
have included reference to the physiological diseases 
of plants. An important discovery in the field ‘of 
animal research’ relates to the wasting diseases caused 


.by deficiencies in the diet of cobalt, to which the 


bush sickness in the North Island, Morton mains 
disease in the South Island, and Glenhope ailment in 
Nelsor are dus. 


Commercial Applications of Blended Light 

Is practical work, the term ‘blended light’ is used 
to describe the mixture of the light from the ordinary 
tungsten gas-filled lamps with that from mercury 
discharge lamps. A. H. Olsen contributes a paper to 
the Blectrical Review for May 26 in which ho discusses 
the blending of the light from these lamps. “A gas- 
filled lamp depends on the light emitted by a tamgsten 
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filament; it therefore produces 6 continuous spec- 
trum, red being prominent, but lacking in blue. The 
resultant colour is yellowish. A mercury lamp 


depends on the excitation of vapour and consequently ` 


emits a light with a broken spectrum, red reya being 
almost completely absent and blue being very pro- 
nounced. If the two light sources are mixed in the 
proper proportions, we-get an approximation to 
white light. The effective application of this to shop 
lighting depends on the type of goods displayed ; so 
no definite ratios of the two lights can be fhred and 
each installation is examined experimentally. In the 
case of drapers, furnishera and outfitters, where 
fabrics are displayed, the proportion of tungsten 
lumens to mercury lamp hmmens is generally in the 
proportion of three to one. In practice, thia means 
utilizing one 80-watt mercury lamp with two 200-watt 
tungstén lampe. When this is dons, the colours of 
the fabrics.appear much the same as with daylight. 
Black appeare of a richer lustre, and red shades do 
not appear mauve as they do under mercury light. 
Although the consumption of electricity might have 
been expected to be leas than if only tungsten lampea 


were used, it is found that owing to the amount of. 


tungsten light required to blend with the mercury 
light, the consumption is much the same. In most 
of the main town shopping centres, blended light 
installations present a striking contrast to oom- 
petitive windows in the same area, being much more 
prominent and displaying the goods more effectively. 


Bureau of American Ethnology, 1937-38 

ALTHOUGH the normal activities of the Smith- 
sonjan Institution have been curtailed of recent 
years owing to economic conditions in the United 
States, tho Bureau of American Ethnology has, been 
able to maintain its operations in the field, and even 
to extend them in archwology, owing to the provision 
of Fedéral finance and the supply of labour made 
available by measures for relief. A summary state- 
ment of the research carried out by members of the 
staff in the period 1937-88 is given in the fifty-fifth 
annual report (Washington, D.O., 1989. Pp. 8) 
covering that statistical year—an exiguous document 
in comperison with the more elaborate accounts 
familiar to anthropologists in earlier years. A major 
work of archsological excavation was that of the 
Lindenmeier site in Oolorado, where Dr. F. H. H. 
Roberts, jan., has continued the work of exploration 
of the habitation site of Folsom man which he 
initiated in.1934. His operations in the.summer of 


1987 uncovered an area of 2,800 sg. ft., and 735 ` 


specimens were obtained, including a number of new 
types of stone implement. Early in the season 1938 
evidence of the artistic effort of Folsom man, “one 
of the earliest known of New World inhabitants”, 
came to light in the form of pisces of bone with 
attempts at engraved design. An interesting investiga- 
tion approaching completion is Dr. John R. 8wanton’s 
research on behalf of the United States De Soto 
Expedition Commission, of which he is chairman, It 
involved one field expedition in the year, when Dr. 
Swanton visited Alabama for the purpose of. examin- 
` ing old Indian town sites which might possibly be 
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identified with those mentioned by De Soto. -An 
extended ethnological exploration of western South 
Americe has been planned, which was initiated when 
in April last Dr. J. H. Steward left Washington for 
Esuador, where he has since been at work among the 
Britain in the Dark Ages 

Tis northern sheet of “The Map of Britain in the 
Dark Ages” (Ordnance Survey Office, Southampton, 
1989. Pp. 48. Price 5s. nst) is, if possible, of even 
greater interest than the southern sheet issued by 
the Ordnance Survey in 1935. This is not least, 
perhaps, because it serves to emphasize the imper- 
fections in the material, while affording suggestion of 
the fhore urgent provinces to which further research 
should be directed, if any substantial advance in 
knowledge ia to be made. Thus, for example, brochs 
and earth-houses do not appear here, being reserved 
for future separate treatment, owing to the di 
of determining their chronological relation to the 
period covered by the map. This period, roughly, is 
from A.D. 440 to 840, an approximation to the date 
of the union of the kingdom of Picts and Boote under 
Kenneth, son of Alpin. In regard to technical details, 
the scale of the map is 1: 1,000,000. - The practice 
in the use of symbols of arohsological mapes previously 
issued by the Survey is maintained, the form of the 
symbols suggesting the objecte, additions being made 
to the symbols already in use as required, as, for 
example, in indicating the distribution of Pictish 
symbols. An expository introduction deals with | 
certain broad questions—the extent and location of 
the British, Scottish, Pictish and Anglian regions, 
the distribution of tribee, the lines of carly roads, 
and the like. The section in which the roads are 
traced is a particularly instructive synthesis of geo- 
graphical and archmological argument, although the 
editor modestly disclaims any attempt at original 
research and professes to do no more than record 
existing knowledge. The discussion of the range of 
distribution of the ethnic groupa brings out very 
markedly the need for both a syatematio survey of 
Scottish place names and of systematic excavation, 
directed to specific ends, mainly obronological. 
-Tribute to the Memory of Sir Victor Horsley 

Sœ Vrioron Honsisy was far from being merely a 
great surgeon. His death while still in the full pleni- 
tade of his powers deprived the world of a remarkable 
personality which expressed iteelf effectively in many 
fields, and his old friend and fellow-worker, Mr. C. J. 
Bond, has done well to place on record personal notes 
(“Recollections of Student hife and Later Days’. 
1939. H. K. Lewis and Co. Pp. 48) of an association 


_ lasting forty years. Neuro-paychical phenomena held 


an irresistible attraction for both men, and in eluci- 
dating Horsley’s share in some of their conjoint work, 
Mr. Bond outlines some of the conclusions to which 
he was led by these and other independent researches 
the scope of which is indicated by his query: How 
has it come about that the neural machinery exists 
for the carrying out of neurd-psychical activities in 
“ dual manner while on the psychical side the more 
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gbly organized, later evolved responses are per- 
mived and executed by a unifled consciousness and 
single will? Of Horsley’s activities in the political 
ad sociological sphere he observes, “He clearly 
«lized that what the world sorely needs is a deeper 
d wider recognition of the fact that selfiahness and 
© aggressive spirit, although they no doubt had 
me survival value among primitive peoples and 
ago tribes, yeb under modern conditions of so- 
lied civilization they act as brakes on the wheels 


human progreses”. 


shool Natural History 
Pressmeets who lament the alleged lack of interest 
wwn by the modern schoolboy in natural history 
‘ould read the current annual reports of two famous 
hool natural history societies—the reports for 
m38 of the Marlborough Oollege Natural History 
yolety and of the Rugby School Natural History 
yiety. Each of these societies has existed long 
ough for its usefulness to be thoroughly tested, 
T the Marlborough report is the eighty-seventh, the 
ugby one the seventy-second, and the internal 
ridence is that enthusiasm abounds and observations 
© made over a wide range of natural history subjects. 
the two societies seem to be.run on quite different 
aes. At Rugby, activities centre in thirteen specialist 
tions, which arrange their own discussions and 
coursions, and meet in common only at the 
meral lectures given by outside speakers. At 
, there appear to be no lectures by out- 
ders, the members themselves are the lecturers, and 
sere are but two sections, archsological and natural 
dence. This arrangement, while encouraging more 
meral distribution of interests, has not affected the 
yecialist labours of the members, for it is a remark- 
‘ble record that from the pages of successive reporta 
> fewer than seven hand-lists have been published, 
wing a wonderfully complete conspectus of the 
„una and flora of the Marlborough district. 


‘he Science Library 

Tas first part of a fifth edition of the ‘Hand List 
€ Short Titles of Current Periodicals in the Science 
ibrary” (H.M. Stationery Office. 9s. net) has 
xoantly been issued. The new edition contains about 
ine thousand main entries with about four thousand 
ross references from alternative headings, as against 
sur thousand titles in the fourth edition, issued in 
926. Publications of learned societies and institu- 
ions are entered under the names of their permanent 
sats, and publications of Government departments 
aod other bodies under the name of the countries 
‘om which they derive their denominations, or, for 
‘ant of such denominations, under the places whence 
seir acta are issued. The Hand List is not intended 
8 a bibliographical catalogue ; it gives merely brief 
itles of the publications with details of the Library 
oldings. The List is being issued in two-parts, of 
hich the first is arranged alphabetically. It is 
oped later to publish a second part with a subject 
rrangement. The preface to.the List gives a very 
rief but lucid, description of the Science Library and 
s development. 
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New Medical Journals 

Tan first numbers of two new scientific journals 
have been received. (1) Anais da Faculdade de 
Medicina de Pôrto Alegre, Universidade: de Pôrto 
Alegre, Braxil, Fasc. 1, pp. 1-803. This is hand- 
somely produced and well illustrated, and the papers, 
in Portuguese, Spanish, Italian, French, German or 
English, have summaries in French, German and/or 
English. It opens with an account of the medical 
centre of the University, and contains papers, among 
others, on detachment of the retina (Arruga), heredi- 
tary ophthalmic diseases (Meyer), and feminine 
types (Gomes). (2) Anales ds la Esouela Nacional de 
Ciencias Biologicas, Mexioo, vol. 1, No. 1, pp. 1-178. 
This also is well produced and illustrated, and contams 
articles in Spanish on the cultivation of Rickettsia of 
typhus fever (Siegfried), histology of the poison 
gland of a spider, Orypsidromus (Ancona), calcium 
chloride in the treatment of scorpion poisoning 
(Varela), a new species of Phlebotomus (Dampf) and 
some Mexican textile fibres (Huerta and Ancona) 
and others. Summaries in English and German are 
provided. In both journals, the printed matter on a 
page measures about 8 in. ce - 


a the Rival A aR Sie 
THs ninety-ninth volume of the Journal of the 
Royal Agriouktwral Sootety of England has now been 
published (price 15s.). It includes, as in the previous 
volume, “The Farmer's Guide to Agricultural 
Research”, which this year contains an additional 
section on pests and parasites. As usual, the subjecta 
of the special articles cover a wide field of interest. 
Agricultural long-term credit facilities in Great 
Britain are discussed, and farm organixation on the 
silt soils of Holland, Lincolnshire, described. A 
detailed sccount is also given of the life-history, 
distribution and oontrol of bracken, from which 
there can be no doubt as to the need for urgency in 
means for its eradication. Tho starling 


is the subject of a further article, and at present it 


seems uncertain whether it should be regarded as a 
friend or enemy of the farmer. The Warnford Farm 
Estate, where pig breeding and bacon production are 
carried out on a vast soale, has been selected as this 
year’s “Notable Farming Enterprise”. 


Durban Museum and Art Gallery 

Unpue the directorship of E. O. Ohubb this com- 
bined institution continues to make steady progreas, 
reflected in an increase of visitors, who in the year 
ending July 31, 1988, numbered 128,771. The educa- 
tional value of the collections is increased by the 
lectures to the public and to school children delivered 
by the staff, and modem developments are shown 
in the appointment of a guide-lecturer, through the 
generosity of the Carnegie Corporation of New York, 
the extended use of cinematograph films to illustrate 
museum lectures, and the scheme which enables 
assistanta to visit other South African museums 
for the purpose of gaining experience in museum 
ees ee nae 
Museums Association. 
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Applied Psychology in Italy 

A Punmananr Commission for the Application of 
Psychology has recently been appointed by the 
Italian National Board of Researches. It aims at 
promoting among State institutions, labour organiza- 
tions and private persona the application of psycho- 
logy in any fleld, with regard to selection and oriente- 
tion, as well as to the organization of work. At 
present, applications in the scholastic fleld, where 
professional orientation has become a function of the 
school, are being studied in the first place; applica- 
tions in industries, aviation and public transport 
will follow. The president of the Commission is 
Prof. P. Agostino GemelH. 


Appointments for Research in Tropical Medicine 


Tara Medical Research Council is offering up td 


three junior fellowships to qualified medical men or 
women wishing to receive training with a view to 
careers in research work in tropical medicine. The 
fellowships will be tenable for three years. The 
stipend will be at the rates of £300, £400 and £500 per 
annum: in the successive years, with an additional 
allowance during service abroad and necessary 
expenses. In three years’ time, at least one senior 
fellowship will be available for candidates who have 
held the junior fellowships mentioned above. This 
will be awarded for a further period of three years, 
carrying stipend at the rate of £600-£750 per annum, 
with an additional allowance during service abroad 
and expenses. The Oouncil is also prepared to 
consider immediate applications for senior fellowships 
from candidates who have had adequate experience 
in research work, whether already specially tramed 
in tropical medicine or not. The Council further 
intends to establish in due course, as suitable investi- 
gators become available as the result of the fellow- 
ships scheme, permanent and pensionable appoint- 
ments for research work in tropical medicine, including 
senior posts. Further information can be obtained 
from the Secretary, Tropical Medical Research 
Committee, 88 Old Queen Street, London, 8.W.1, 
with whom applications should be lodged not later 
than June 19, 1989. 


Announcements 

Siz Epwarp MurLLaNsY, secretary of the Medical 
Research Council, will deliver the annual Stephen 
- Paget Memorial Lecture of the Research Defence 
Society on the occasion of the Society’s annual 
general meeting, to be held at the London’ School of 
Hygiene and Tropical Medicine on June 18. The 
title of Sir Edward’s lecture will be “The Experi- 
mental Method in the Conquest of Disease”. 


Tan seventy-aixth annual general meeting (Mur- 
doch Centenary) of the Institution of Gas Engineers 
will be held on June 6-9 at the Institution of Civil 
Engineers. The Murdoch Centenary Lecture will be 
delivered on June 6 by Dr. E. F. Armstrong. 


Taa Council of the Institution of Naval Architects 
has cepted an invitation of the Gesellschaft der 
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Versuchsanstalt to participate in an Internation: 
Meeting of Shipbuilders, Marine Engineers am 
Nautical Experta to be held in Hamburg in Jun 
A visit will be paid to Kiel at the invitation of tt 
German Navy, and two days will alao be spent i 
Berlin under the auspices of the Lilienthal-Gese} 
schaft fir Luftfahrtforsachung and of the Schif 
baatechnische Gesellschaft. 


Tra Cambridge University Prees has in activ 
preparation, and will publish early in the autumr 
the authorized biography of the late “Lord Ruthas 
ford”, by Prof. A. 8. Eve, a personal friend for man 
years and formerly Macdonald profeasor of physic 
at MoGill University. The author has enjoyed th 
fullest co-operation of Rutherford’s closest colleague 
and friends, and of Lady Rutherford, who he 
allowed use to be made of the colection of he 
husband’s letters and papers. Earl Baldwin ha 
written a foreword. 


Tum Institute of Ethnography attached to th 
Academy of Sciences of the U.S.S.R. is preparing 
an oal work on the different peoples o 
the U.S.S.R. which will run into many volumes 
The first three, volumes are to be ready this year 
and will be devoted to a description of the people 
of Central Asia and Kazakhstan, Siberia and th« 
Far. East, and the European section of the Sovie 
Union. The Institute for Soil Study of the Academy 
has just published the first three volumes of a mono 
graph on “Soils of the U.8.8.R.”. These volume 
contain a geographical description of the soil of thc 
European part of the U.8.8.R. from the far north t4 
the Caucasus. A fourth volume, dealing entirely 
with the soils of the Caucasus, will be issued this year 


THe German Society of the History of Medicine, 
Natural Science and Technique will be held-this year 
at Jena on September 21-24, when the chief subjecte 
for discussion will be the eye in the history of medicine, 
exhibition of historical collections in Jena and 
Weimar. 


ELsvax thousand fewer persons were killed in 
accidents of all kinds in the United States during 
1938 than in 1937—a decline of more than 10 per 
cent. Motor-vehicle fatalities declmed from about 
40,000 in 1937 to between 81,000 and 32,000 in 1938. 


Pamumacary figures from the census taken in 
Soviet Russis last January give the U.8.8.R. a popula- 
tion of 170,126,000. The increase since 1926 is 
23,100,000, which is approximately equal to the 
population of Spain. In Moscow the birth-rate was 
69 per cent higher in 1938 than in 1986: the death- 
rate for the entire country has dropped by more than 
40 per cent compared with 1918. The census shows 
that the total number of industrial workers employed 
in the U.S.S.R. rose from 11,600,000 in 1928 to 
27,800,000 m 1938. The entire population has more 


Freunde u. Förderer der Hamburgischen Schiffbau-e than doubled since 1926. 
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Letters to the Editor 
The Editor does not hold himself responsible for opinions expressed by his correspondents. 


He cannot undertake to return, or to 


with the writers of. rejected manusoripts 


intended for this or any other part of NaTuRE. No notice is taken of anonymous communications. 


NOTES ON POINTS IN SOME OF THIS WEEK'S LETTERS APPEAR ON P. H4 


CORRESPONDENTS ABE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS 


Mechanical Device for Smoothing 
Data 


As is well known, the application 
of any reasonably satisfactory for- 
myla for the smoothing of a lengthy 
series of data involves a considerable 
amount of time and labour. In a 
recent article’, I indicated the posi- 
bility of constructing a mechanical 
device whereby all mathematical 
computation would be eliminated. 
Such a machine has now been oon- 
structed. 

The model (Fig. 1), capable of 
dealing with 18 datum points, con- 
sista of a mounted wooden board 
to which are attached 18 movable 
glass oylinders, each about 50 om. 
in length, half-filed with mercury. 
A oylindrical iron rod with a hole 
near its upper end floata in each cylinder. The floating 
rod acta as a perfect spring, since the force it exerts 


is directly rtional to its vertical displacement 
from ite ition of equilibrium. 
A suitable soale is pasted along the top portion 


of the wooden board, and the process of obtaining a 
smooth curve, which oan be read off from the scale, 
is extremely simple. For purposes of illustration, the 
Central Cape annual rainfall figures during the years 
1881—98 were employed. Starting from the left, the 
first cylinder is adjusted so that the hole in the 
freely floating iron rod corresponds to the 1881 rain- 
fall, which was 136 per cent of the normal. If all 
the other cylinders are similarly adjusted to correspond 
with the rainfall figures of their respective years, and 
if a string be passed through the 18 holes in succoasion, 





Fig. 1. 





the string will in effect be an unsmoothed graph of 
the rainfall for the period under consideration (Fig. 1). 

The string is attached to a movable hook on the 
left, and at the right it passes over a pulley, which 
can also be moved up and down. Tension is now 
applied to the string by suspending a predetermined 
weight (depending upon the degree of smoothness 
desired) to ita free end, the hook an the left and the 
pulley on the right being adjusted so that the first 
and last portions of the string are horizontal. 
Evidently the effect of the tension on the string will 
be to displace the iron rods in such a way that a 
smoothed curve resulta (Fig. 2). (This photograph 
was taken at an angle so as to reduce the apparent 
width of the board.) 

The pointe on the smooth curve may now be read 
off from the scale, thus reducmg 
many hours of laborious calculations 
to a few minutes. Moreover, once the 
cylinders have been adjusted to fit 
the original data, curves of varying 
degree of smoothness may be ob- 
tained in a minimum of time simply 
by attaching different weights to the 
free end of the ing. 

With reference to the theory 
underlying this mechanical process, 
the machine automatically applies a 
very interesting type of graduation 
formuls to the crude data. In any 
smoothing procees some departuro 
from the observed facts is essential, 
and in general a compromise must be 
struck between departure from the 
observed facta and the smoothness 
of the resulting curve. Fy... 
Ya be the crude data, and u, 


938 


bad 
then E(yr—ur)’ may be regarded as a measure of 
1 


the departure from the observed facte, and the sum 
of the squares of the first differences, that is, 
a-1 


Xi (Up41 — ty)? may be regarded- as a measure of 
1 


the lack of smoothness or the roughness of the result- 
ing curve. If these definitions be accepted, then the 
logical way to carry out the process would 
be to make b times the sum of the squares of the 
deviations of the data from the graduated curve plus 
the equares of the first differences of the graduated 
curve a minimum, where & is an arbitrary constant. 
TRIS orena bhat 


BE(y, — u)’ 
PEE E E A E 
result (loc. ost.) 
= 
“= pa—(1—pP 


+ E (ur+1 — ur)’ = minimum. 


Pa-r+1 ar-tan + 


Pr È a —ToR—s+1 n}, (1) 
r+1 


which is the formula by which the u’s are expressed 
in terms of the crude data, a, p and » being defined 
as follows : 


1. 
a= gyp PoP ea"; -zr a-p}. 


Provided the slope of the smoothed curve = 
nowhere too great, the smoothed data u, ... 
as peed of from the machiae vamespond to ibe values 
as given by the formula above. The constant k, and 
accordingly also a and p, can be simply expressed 
in terms of the physical characteristics of the machine ; 


thus 

r k abpl 

= mb—a) : 

where a is cross-sectional area of any of the iron rods ; 
b is internal cross-sectional area of any of the glass 
tubes ; p is density of mercury ; / is distance between 
two adjacent cylinders ; m is the maas attached to 
the free end of the string. 

It is felt that the machine should find a very wide 
field of practical application wherever investigators 
are concerned with the study ‘of trends of statistical 
data, not only in scientific work but aleo in the 
economic and industrial world. 

A more detailed description of the machine, 
together with a discussion of experimental results 
and of possible modifications in design, will appear 
elsewhere in due course. 


T. SCHUMANN. 
Meteorological Office, (Chief Meteorologist.) 
Pretoria. ' 
April 14. 


‘ Sohbumann, Phil. Mag., 98, 970 (1088). 


Splitting of Protein Molecules by Ultra-violet Light 
and a-Rays ; 

In a previous communication!, we have reported 
on a well-defined splitting of the molecule of Helix 
hamocyanin by ultra-violet light. The idea that we 
have to deal with a primary photochemical process 
. was put forward. 
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If this really is the case, one would expect tempera 
ture to have very little effect on the reaction. To 
test this assumption we have irradiated frozen 
hemocyanin solutions at the temperature of liquicil 
air. The reaction’ took place with practically the 
same velocity as at room’ temperature, giving rise 


we also studied the 


-to half-molecules. 


-~ For of co 


. action of ultra-violet light on hæmoglobin and serum 


albumin, The latter reaction has recently been sub- 
jected to a very thorough study by a group of 
American investigatora*. Irradiation at room 
temperature and at 0° O. causes the formation of 
low-molecular substances and also a general mhomo- 
genixation of the protein. Our experiments ocon- 
firmed this result. For hæmoglobin, the ultra- 
centrifugal test also revealed a very pronounced 
inhomogeniszation of the protein, a continuous series of 
molecules of both lower and higher weight than the 
normal being formed. 

When irradiated at the temperature of liquid air, 


“hæmoglobin showed no change whatever even after 


an exposure five times as long as that required to 
give noticeable effect at room tem . Serum 
albumin was just slightly affected. It is obvious, 
therefore, that the effects observed in hæmoglobin 
and serum albumin, when irradiated ab room tem- 
perature, are due mainly to secondary reactions. 
A more concentrated kind of energy might have a 
different effect. As a first example of this type we 
have tried the action of a-rays on Helix hemocyanin, 
hæmoglobin and serum albumin, both at room 
temperature and at the temperature of liquid air. 
Radon was dissolved in a solution of the protein 
and the sample left to the action of the radiation 
from Rn, RaA, RaO and RaC’ for different lengths 
of time. Under these conditions there is added 
to the effect of a-rays also that of the B- and y-rays. 
The idnisation due to the latter, however, is only 
1-2 per cent of the former and their action is there- 
fore negligible. All the proteins showed qualita- 
tively the same behaviour towards a-rays as towards 
ultra-violet light. 


geneous when acted upon at room temperature but 
not at liquid air temperature. 

An attempt has been made to caloulate the reaction 
velocity in the case of Helix hemocyanin irradiated 
by a-rays. The density of the ions along the path 
of an a-particle is so high that one might assume 
that every hemocyanin molecule situated on the 
path is caused to split into halves. If v is the ave 
number of hits that a molecule receives, the rob: 
ability of no hit is e” and, therefore, the Slates 
concentration of unchanged molecules 


Oty = 6. ane gaa 


A consideration of the geometrical conditions 
shows that m our experimenta where a low protein 
concentration was used (number of molecules per 0.0. 
around 101‘) we have as first approximation 


. yY = ara, - oe . (3) 


where a is the number of rays per c.o. during the 
whole period of irradiation, r is the average range . 
in the solution of the a-particles from Rn, Rad, 
Rad, and RaO’ (4-28 x 10° om.) and a the effective 
cross-section of the hamocyanin molecule taken as an 


e ellipsoid of rotation (approximately 1-81 x 10-4 am.®). 
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A series of experimenta with varying number of 
rays per 0.0. gave the following figures. 














In view of the approximations made and the experi- 
ental difficulties involved, the agreement between 
«o experimentally determined and the calculated 
lative concentrations of unchanged molecules is 
dte satisfactory and supports the assumption that 
‘ery hmmocyanin molegule hit by an a-particle is 
«lit. This means that, out of the energy received in 
«y part of the molecule, a portion large enough to 

litting is transferred to the bond holding the 

together. 

Be et re TENS. AO care Tut moame of 
«oe lute number of ultra-violet light quanta 
stive in this splitting, but the independence of 
mpereture points to a quantum yield of unity. It 

of interest to note’that from studies of the action 

t various rays on the mutation rate, it has been 
erred that the production of a single ion pair within 

sensitive spot of the cell, probably the gene, pro- 
aces mutation. There seems to be a certain analogy 
atween this finding and our resulta. 

The different behaviour of sea hee one 
«end and hæmoglobin and serum on the 
mthar seems to us to be of considerable importance. 
m shows that the former molecule is easily dissociated 
y tion of energy while the latter ones are 


-ry stab. A ee ee 

mg as secondary chemical reactions are excluded. 
Tra SvapBmrc. 
Svan BROHULT. 


astitute of Physical Chemistry, 
The University, 
Uppsala. 
April 28. 
Svedberg, T., and Brohult, 8 , Narora, 14%, 830 (1938). 
i Borg S L. E., and Krasmer, D. O, Biochem. J. 


“Of, Stubbe, H., “Genmutation”, 327 (Bertin, 1938). 


‘nergy of Neutrons liberated in the Nuclear Fission 
of Uranium induced by Thermal Neutrons 
Ir has been shown that fast neutrons are liberated 
a the process of nuclear flesion induced in uranium 
"y primary thermal neutrons. Two different methods 
f detection have been used: in the first method}, 
he primary and (if any) secondary neutrons are 
-beorbed in a medium in which an endo-energoetio 
eaction can take place, leading to the formation of 
n easily radioactive nucleus. If the 
nergy threshold is situated above the maximum 
ergy of the primary neutrons, any positive resulta 
sbearved must be asaribed to the escctdary neutrons. 
n the second method', elastic collisions of fast 
wutrons with heavier nuclei are observed by means 
f an ionization chamber filled with a gas at atmo- 
ipheric pressure and connected to a linear amplifier. 
n order to study separately the effect due to the 
wrimary thermal neutrons, the experiment is per- 
ormed with, and without, a cadmium shield between 

he source and the uranium mass. 
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The first method having shown us that fast second- 
ary neutrons are produced with energies of at least 
2 Mev. (sufficient to transform ?'S into radioactive 
1P in detectable quantities), we sought to ascertain, 
by the second method, whether neutrons of energy 
notably higher than 2 Mev. are also present m the 
secondary radiation. In our experiment, the oxygen- 
filled ionisation chamber was placed m a nearly 
cubical box (9 cm. x 9 com. x 8 cm.) contammg 
uranium oxide and surrounded by a thick layer of 
pareffin wax. The source (800 mgm. Ray + Be), 
surrounded by a lead shield (5 am. in the direction 
of the chamber) was buried in the wax. In order to 
absorb thermal neutrons, the uranium box could be 
screened on all sides with a cadmium foil. The pulses 
were recorded either in the presence or in the absence 
of this foil and the of the effect (projection of 
oxygen nuélei by neutrons liberated in the 
uranium) due to thermal neutrons could thus be 
evaluated. 


In view of the large number of of accidental pulses 
due to the y-radiation emitted by the source, 
only nuclei reco with at least 1-5 Mev. could 
be taken into consideration. The distribution 
curve shows that the frequency of 
observed falls off rapidly between 1:5 Mev. and 
2-5 Mev.; between 2-5 Mev. and 8-7 Mev. the 
frequency’ decreases much more slowly, pulses 
observed in this second region being, however, very 
rare. The total number of pulses recorded is 
small (with cadmium: 84 alec a 
without cadmium: 161 pulses in 90 minutes); but 
it appears clearly that recoils with energy of about 
2:5 Mov. are notably more frequent in the absence 
of cadmium and, therefore, that neutrons possessing 
an energy of at least 11 Mev. are liberated in uranium 
irradiated with thermal noutrons. 

The high energy of these fast neutrons shows that 
their parent nuclei are in a highly excited state at 
the moment of their liberation, which is probably 
simultaneous with the flasion. In this way a non- 

igible fraction of the fission energy is disposed of ; 

a fraction is carried. off by the f- and y-rays 
afterwards emitted by the nuclei produced in the 
flaaion. The remainder available as kinetic energy 
for these recoiling nuclei is therefore considerably 
smaller than the total amount of energy liberated in 
the fission process (about 200 Mev.). 

H. von Hasan, JON. 

F. JoLIoT. 

L. Kowansxt. 
Laboratoire de Ohimie Nucléaire, 


wean mn., E, Jolo, F., and Kowarski, L., O.R., 
3 Saflard, L., and Zinn, W , Phys. Rev., 3&5, 799 (1939). 


Homometric Structures 


In connexion with a recent discussion’ of the 
question of the uniqueness of an X-ray crystal 
analysis, Prof. Linus Pauling has directed my atten- 
tion to a curious property of the point ition’ 
1)" — Ia8 — 24(d). auling and Shappell" have 
shown that this point position, which mvolves a 
single parameter u, has a structure factor which is 
even in u, while parameter values + wu and*— u 
eorrespond to the structures which are not identical 
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nor are they mirror-images of one another. An 
examination of this point position shows that these 
structures give identical seta of interatomic distances. 
For the sake of brevity, we shall make use of the 
term ‘homometric’ to describe the relation between 
two structures which possess the same interatomic 
distances. For the present, we shall restrict the use 
of the term to thode structures which give the same 
X-ray diffraction pattern; that is, for two inter- 
atomio distances to be considered the same, they 
must both be terminated by a similar pair of like 
or different atoms. It follows i _that 


images of one another are homometric to one another. 
In the discussion which follows, we generalize the 
term identical to include those structures which are 
mirror-images of one another as well as those which 
are identical in the usual sense. 

An examination shows that the special point position 
Ox — Ia8d — 24(f) also leads to two non-identical 
hamometrio structures for positive and negative 
values of the single parameter; and it becomes 
important to discuss the frequency of occurrence of 
this phenomenon. An examination of the sub- 
groups of 7," and O4™ on the same lattice indicates 
that there are no homometric pairs of structures, 
among the special pointe of one parameter, which 
can be obtained by a simple change of sign. 

No direct method seems to offer itself for the 
enumeration of the number of possible sete of non- 
identical homometric structures. For this reason the 
following brief account of a cursory examination of 
the problem is ted in the hope that other 
weirs ti thie d d may make farther progress. It is 
obvious that such an enumeration is easential for the 
complete discussion of the uniqueness of an X-ray 
orystal analysis, since it is well known that this method 
can at best determine the interatomic distances. 

An examination of the genesis of the homometric 
property in 7,’ and 0," indicates that it is 
associated in these groups with the trigonal 
and the cubic symmetry of these groups. 
This fact is confirmed by the absence of the 
property among the subgroups of these 
space groups. An examination of the special 
points of the cubic, hexagonal and trigonal 
system, involving one or two parameters, . 
searns to show that there are no non-identical 
homometric pairs obtamed by a simple 


re ee 

A space can be directly elim- 
inated by considering the homogeneity of 
any point position. In any space group 
which contains an operation of the second 
kind, the equivalent pointa fall into two 
classes. The set of vectors (A) drawn from any point 
of the first class to all other points in the ocell are 
enantiomorphous with the set of vectors (A’) drawn 
from any point of the second class. An examination 
of the two known non-identical homometric pairs 
shows that in going from one structure to the other 
the following process is carried out. Each of the two 
este OF inbematenie’ vodom balamgmg to iha deat 
member of the pair can be split Into two halves: 
A, and A, and A,’ and A,’. To construct the second 
member of the pair, we then combine A, with 4,’, 
and A,’ with A, thus arriving at a different structure 
with the same interatomic distances. It is obvious 
that such an operation cannot be performed on a 
group which does not contain an operation of thp 


second kind, and that the 65 Sohncke 
therefore be eliminated from consideration. Te « 
seems possible to eliminate those space groups whe 
permit only 2, 4 or 6 equivalent points, since 


. least 4 points are required to establish the prope 


of enantiomorphiam in three dimensions, and 


does not seam possible to carry out the operat 
described above on & set of 6 equivalent points. T 
results in the elimination of a further 44 space grou» 
but it has not proved possible to carry this line 


argument further. 
Bryn Mawr College, 
Bryn Mawr, Pa. 
April 10. 
Patterson, A. L, Phys. Be, E, 68% (1990). 
of. “Internationale Tabellen sur 
Sr Ae 


(Washmgton 1930). 
* Paulmg, L., and Shappell, M. D., Z. Xrist., 78, 128 (1980). 


A. L. PATITARSON 


Atomic Energy States of an Unusual Type 


Waar examining the vacuum spark spectra 
light alnn, Samal Taar wasps) ae e 
been observed, Ge oe a ce 
extremely high above the ionization limit, 
character that of X-ray levels. 

The observations concern the elements from No. 
(boron) to No. 9 (fluorine), and extend over tl 
wave-length region from 60 A. to 15 A! The spectru: 
in this region should be very simple, only 
two series of lines 1s *S—np *P* and 1s" 18,—1s 
1P,*. On well-exposed spectrograms we find, hor 
ever, besides these normal series and & strong inte 
combination line 1s! 18,—18 3p *P,*, a considerab 
number of additional lines sppearing in distin 
groups as shown in the accompanying illustration 
which the groups are marked A, A’ and B. 





VACUUM SPARK SPECTRUM OF CABBON.. 


Though at first sight these new lines seem difflcu 
to account for, it is not impossible to find an explam 
tion for them. Beginning with group A, which coz 
tains the strongest lines, ita position near le? 18,- 
ls 2p 1P,*° indicates transitions of essentially tk 
type le*—1s ap. In the first place, one has to oor 
gider 1s*.2s—ls 2p.2s and ls'.2p— ls 2p.2p, but £ 
the number of observed lines is greater than can t 
accounted for in this way, one must also includ 
1s*.8s—ls 2p.88, Is*.8p—ls 2p.3p or other simile 
trañsitions in a three-electron spectrum, possibly als 
combinations in a four-clectron configuration suc 


ordinary Li I-like spectra (O IV, eto.); and tł 
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ies limite of the high terms, being normal terms 
the He I-like spectra, one can predict the location 
higher series members such as 1s?.2s—1s 3p.2s 
le. 2p—1s8 3p.2p. Confirming the explanation of 
the group A’ falls at the position for second 
ios members to lines of group A. The original 
asctrogram even shows traces of the third group of 
3 samo series. 
As a consequence of the above explanation, one 
ist aagume the existence of discrete energy levels 
ng above the ionization limita by amounts up to 
s twnes the ionization potential of the same 
ectrum, in the case of F VII nearly 600 volts 
ove the ionization limit of F VII. A previously 
own analogy to these terms are those found by 
mtler! in the absorption spectra of metal vapours, 
lich, in certain cases surpassed the ionization limit 
almost 17 volts. 
The lines of group B, approaching the line ls *S— 
1P* from the long wave-length side, are un- 
subtedly analogous to the lines in He I found by 
mpton and Boyce’ and interpreted by them as 
angitions of the type ls.2s—2p.2s and Is.2p— 
2.2p, an explanation which has later been oon- 
med by several theoretical caloulations*. 
We may recall that the X-ray line Ka of a free 
Ibon atom may be written as 1s’.2s* 2p—le 2p. 
1 2p, being essentially the same transition as the 
sonance line of C V, 1e"1S,—1e 2p 1P., at 40-3 A. 
“he presence of additional outer electrons will 
duce the fleld in which the transition takes place, 
id consequently cause a shift towards longer wave- 
ngths. The Ka of carbon, as observed in various 
ystal lattices‘, extends with several maxima from 
25 to 46 A. It is then obvious that the lines of 
coup A with respect to both configuration and wave- 
ngth take a place intermediate between a true 
ptical line and the corresponding X-ray line. 
B. EDLÉN. 
F. TYRÉN. 


Beutler, H., Z. Phys., 88, 405 (1933); and eight subsequent papers, 

Jompton, K. T., and Boyce, J. O., J. Franklin Insi., 908,407 (1928) 

Seo for references * , å. T., Ma, 8. T., and Wu, T. Y., Ohinese 
J. Phys., 2, 117 (1988 

Siegbahn, M., and Magnusson, T., Z. Phys., 98, 1 (1985). 


Aurora and Geomagnetic Disturbance 

Ix the course of analysis of simultaneous auroral 
ad magnetic events at Fort Rae, North West 
Siada during the Second Internstional Polar Year, 

feature has emerged about which we consider it 
dvisable to make a preliminary report. If the 
levation above the horizon of an auroral arc be 9, 
nd if 0 be the elevation of a concentrated linear 
lectric current to which the simultaneous vector 
omponents A H and AZ in the geomagnetic 
ceridian field may be attributed, then in seventy 
vases selected solely on the basis of a substantial 
nagnitude of each of A H and A Z, 8 and 9 are on 
he same side of the magnetic vertical plane five times 
wa frequently as on opposite sides. 

This result is significant only because Fort Rae is 
moat under the zone of maximum auroral frequency, 
rhere arca are formed with equal frequency on either 
ide of the zenith. j 

In 85 per cent of the selected cases, 0—ọp is less 
han 10°; in 60 per cent within 20°. On occasion, 
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the movement of an arc across the zenith was 
accompanied by a smultaneous change in the 
direction of the vertical disturbance vector, indicating 
a movement of similar sense of the overhead current 
system responsible for the veotor change. 

We deduce that, at least in high magnetic latitudes, 
there is probably a closer spatial association than 
has hitherto been supposed between the current 
system which produces the major short-period 
perturbations in the earth’s field and the currents 
which manifest themselves as auroral arcs at heights 
mainly between 100 km. and 115 km. 


J. M. Staaa. 
Kew Observatory, 
Richmond, Surrey. 
J. PATON. 
Natural Philosophy Department, 
University, Edinburgh. 
May 6. 


Sensitivity of the Geophone 

In experimenting with a magneto-striction seismo- 
meter originally designed for geophysical prospecting, 
some characteristics of the instrument were observed 
to be of interest. The geophone, when combined 
with a suitable amplifier, is capable of yielding a very 
high sensitivity, yet by itself it is so strong that it 
can be handled without a clamp just like a piece of 
metal, and it appears to be a most suitable instru- 
ment to study the effect of bomb explosions on 
buildings, steel structures and shelters. Actually it 
can be built into the steel structure and placed 
almost on the site of an explosion. 

The geophone consista of a coil and a magnetized 
nickel rod carrying a weight. Working in combina- 
tion with an amplifier, consisting of 4 D.0. valves 
coupled with resistances, and an improved Shire’s 
oscillograph!, the sensitivity of the instrument is of 
the same order as Jone’s seismometer*, one of the 
most sensitive portable instruments existing. 


Jono's seizsmometer 
TR A ett 


beer od gto 
erie ae NN Sate eee gat ot 


` 
te rhe 


Magrato~ntrictim 








The accompanying plate is a record of these two 
types of seiamometers placed side by side recording 
the same ‘earthquake’, which was produced by the 
dropping of a 20 gm. mass from a height of one metre 
on to a carpet-covered concrete floor about 20 ft. 
away from the instruments. Being an accelerometer, 
the new instrument shows & much sharper onset in 
its record. The natural frequency of the magneto- 
striction instrument is extremely high. Ita oscillation 
is damped down by internal friction so rapidly that 
it is not detectable by the camera. In another 
model, @ mechanical lever has been used which 
increases the sensitivity 30—50 times further. 

Imperial College, Wena Wex-Po. 

London, 8.W.7. 


tJ Sei. Ins., 11, 379 (1084). 
eJ. Sei. Inx., 9, 8 (1032). 
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Digestibility of Straw 
Sraaw contains large quantities of carboh 
which can only be partially digested by farm animals. 


Various ta have been made in the past to 
increase the di lity of straw by some pre- 
treatment, 


_ In Great Britain, Godden' carried out some pre- 

i work with soda in 1920, and states that 
“There is obviously need for much further in i 
tion of the possibilities of soda treatment before a 
final opinion oan be expressed as to its merit for intro- 
duction into farm practice”. 

In the course of a wide investigation of the problem, 
we have treated oat- and wheat-straws with caustio 
soda solutions of varying strengths and for different 
“lengths of time. 

_Our best results were obtained with a concentration 
of soda of the order of 1-25 per cent with an immersion 
period of 20-24 hours without any heating. With 
the volume of solution used, this represented 10 lb. 
of caustic soda per 100 Ib. of straw. Weaker solutions 
were not so effective, even if the time of immersion 
were increased. Of the 10 Ib. of caustic soda there is 
a recovery of 40-50 per cent, which oan be made up 
to the correct level for subsequent batches. 

The treated straw is easily washed with water, 
and is then readily eaten by ruminants. 

The process seems to depend upon the breaking 
down of the lignin-celluloge complex to such an 
extent as ‘to allow of more complete utilization of 
the material in the paunch than is possible with the 
untreated straw. 

The effect of treatment is shown by the following 
preliminary figures for the starch equivalent values 
of treated and untreated straw, calculated from the 
digestibility date obtained in metabolism experiments 
with sheep. f 


Lb. starch equivalent per 100 Ib. straw 














The process is simple in operation, and is now being 
used on our farm. Treated oat straw fed to fattening 
bullocks and supplying 7:4 lb. of starch equivalent 
out of a total of 11-8 Ib. has resulted in a daily live- 
weight gam of just under 2 Ib. over a period of 62 
days. The animals are in prime condition and ready 
for the butcher. 


Imperial Chemical Industries, Ltd., 
Jealott’s Hill Research Station, 
Bracknell, Berks. 

May 2. 


1 Godden, W., J. Agric, Soi., 10, 487 (1020). 





Importance of Cytochrome B in Hydrogen 
Transport $ 


Ir is quite definitely known! that dihydrocozymase 
can be oxidized by molecular oxygen in the presence 
of diaphorase I plus the ‘cytochrome system’, but the 
nature of the cytochrome reaction has nob been 
clearly demonstrated. On the basis of the experiments 
reported here, we believe that both cytochrome B 
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and O are required for the oxidatic 
of both OoH,I and succmate. 

Using spectrophotometric technique, we ha 
shown that the rate of oxidation of 60 y of CoH 
by a preparation’ poor in cytochrome C was double 
when 4 x 10° mols of pure oytochrome O we 
added. By measuring hers rate of cytochrome 
reduction in the presence of sufficient cyanic 
(10+ mols per ml.) to block completely the action : 
cytochrome O oxidase, it was possible to show ths 
OoH,I would reduce cytochrome O rapidly in tl 
case of a fresh enzyme preparation, and not at a 
or only slowly in the case of an acid-preclpitate 
dried enzyme used in amounts which contained tl 
same quantity of diaphorase I (ag shown by tl 
OoH,I plus E lue reaction). 

That the missing compound in the dried prepar» 
tion might be cytochrome B was i , amor 
other things, by the fact that the reduction < 
cytochrome O by OoH,I in the presence of the free 
preparation is prevented by strong cyanide (10 mo 
per ml.). This is also the case when succinate is th 
hydrogen donator, and can be demonstrated speotr 
soopically or visually, using 10-? mols of cytochrom 
O as the final reduced product. The degree of cyanid 
toxicity is undoubtedly affected by the enxym 
concentration. The fresh enzyme mentioned abov 
contained 3-5 mgm. per ml. 

It seems possible that the missing component im 
the succinoxidase system described by Hopkins 
Lutwak-Mann and Morgan! may include cytochram 
B. Details and implications of our experiments wi) 
be reported later. 


Biokemiska Institutet, V. R. POTTER. 
Stockholm. E. E. LOOKEART. 
April 29. 


1 Potter, Narvmm, 143, 475 (1980), and references, 
t Hopkins, Lotwak-Mann and Morgan, Narvnm, 143, 656 (1930), 





Temperature Activation of the Urease-Urea System 


THs activity of several enzymes (for example 
yeast and malt invertase’, and B. col deh 
has been shown to increase yes sero with tam 
perature according to the Arrhenius equation, 
K = Zonk, 


where K is the rate, Z is a constant, e is 2:718, R is 
the gas constant, T the absolute , ance 
u the energy of activation of the reaction in calorie 
per gm. mol. 

Heretofore, no comparison has been made of 
temperature activation of an impure and a hly 
purified enzyme. A study was made of the hydrolysie 
of 1-5 per cent urea in phosphate buffer at pH TG 
using both crude and crystalline Jack bean urease’. 
The reaction was followed 
formation colorimetrically 
carbon dioxide evolution volumetrically using the 
Barcroft differential manometer. For either crude 
or orystellme urease the rate of urea hydrolysis 
increases with temperature in accordance with the 
Arrhenius equation, where u = 8,700 or: 11,700 cal. 
over the wholetemperature range up to the inactivation 
temperature, or u = 11,700 below and 8,700 above 
a critical temperature of about 22°C. When urease 
is dissolved in water or im reducing or indifferent 
solutions, p = 8,700. but when dissolved in omdizing 
solutions, u = 11,700. The activation energy .seams 
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2 depend upon the oxidation-reduction tential of 
mho digest. ‘When the potential was adjusted with 
proportions of ferri- and f it was 
that with an Hy above + 0:46 v.,p = 11,700, 
+ 0-42 v., ų = 8,700, and between + 0-42 and 
+ 0-46 v., u = 11,700 below and 8,700 above the 
wecitioal temperature. 
It is suggested that the energy of activation of 
Mho urease-urea system is determined in part by the 
onfiguration of certain essential radicals such as the 
ulphydryl‘ groups in the enzyme molecule. When 
ach structures are in the reduced condition, p = 8,700, 
sat when oxidized, p = 11,700. The from the 
educed to the oxidised form is le and is 
weompanied by this shift in temperature charac- 
-eristio. 


The temperature characteristic of 20,800 for soy 
sean urease is listed In most text-books. This value 
«as calculated by Euler’ from the data of Van Slyke 
mand Culen’ and is incorrect. Recaloulations indicate 
= value for u of 11,700; this is identical with one of 
hose obtained with Jack bean urease. It is apparent 
-bat the activation energy is Independent of the source 
sand purity of the urease, but does shift in a predict- 
mble manner with the oxidation-reduction potential 


xf the digest. 

Inwin W. Saner. 
Uaboratories of Biological Engineering, 
"Massachusetts Institute of Technology. 

Cambridge, Mass. April 18. 
i ee Enrymotogia, 
t Gould, B, B., and Sirer, L W., J. Biol. Chom., 184, 269 (1938). 
* Sumner, J.B. J. Biel, Chem., 69, 435 (1026). 
"et Ta hag, Mo fat Cask We Me Proc. Wat. Acad 


1933) 
! Mule, HL, ‘“Ohemte der Hnxyme”, Tel 1 (1920). 


' Van Slyke, D D., and Cullen, G. B., J Biol Chem., 19, 141 (1914). 


Vitamin C Sources in Eskimo Food 

Ir is the general experience among arctic explorers 
that when they ‘live of the land’, scurvy never oocurs. 
Stefansson!, who directed attention to this fact, 
cured three cases of scurvy with reindeer meat. 

AN i n scientifico expedition to Angmagssalik 
was made 1936-37 for the purpose of exdmin- 
ing nutrition, metabolism, physique and health of 
Eskimos. The accompanying table shows the vitamin 
C content of the available food. The numbers are 
means of at least two observations. We used the 
method of Emmerie and van Eekelen’. 

It must also be mentioned that ‘mattaq’ (epidermis 
of whale) which Bertelsen" especially has pointed out 
as a good antiscorbutic remedy, contained 20 mgm. 
ascorbic acid per 100 gm. (from narwhal). In skin 
of young seals from the coast of Norway we found 
such enormous amounts as 180 mgm. per 100 gm. 

It is well known that marine algm are used as food 
in Japan, China, Hawaii, and some alge are eaten on 
E nian Pane aie 
Britain. The Eskimos eat them raw or di 
boiling water (or broth) or with blubber oil From 
this source, the Eakimo get 50 per 
oent of their vitamin O. 

The other 50 per cent is mainly obtained from 
organs of mammals and birds and also from fish. 
On an exclusive lean meat diet ope gets about 
25 mgm. vitamin O & day, even when the meat is 
boiled. By boiling, 50 per oent is extracted or 
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oxidized. If the broth aleo is used, one gots nearly 
40 mgm. a day. This agrees with the experiences 
of Stefanason!. 
Vrram C (LascoRBIO AOD) IN OOMMON Esxmro 
FOODS ‘ 
(Mgm. per 100 gm.) : 
FJORD EBAL (PA. fædda) GUILLEMOT (Una gryile) 





Liver |" 18 Hye 9 
Central nervous system E Intestme 
x 13 EDRDUOK (Somateria mells 
Bye 10 rima) 
Lymph gland Liver 17 
Pancreas 7 | Eye la 
Sen 3 | ea i 
Small intestine 3 
Blood 3 | IxvaErTEnRuTss 
Mat 2 | See mussol (Ayib adwiis) O 
0 
Other organs (average) 1 | Cop (Gadus oallerias) 
Liver 8 
Rosewort (Sewn resoust) 27 
Mountain Tillow Sale ep.) 18 | Cod hver ofl 0 
eficinale res ( 15 , Maxon PLANTS 
Angelloa R- Alaris sp. 45 
Perel ia (Empeirum herma. y Fuis is 
= sp. 
frodit.) 9 | Axophkylum nod. 11 


In the opinion of one of the authors (A. H.), who 
has been on ing journeys of long duration in the 
Arctic, less than 15 mgm. ascorbio acid a day effec- 
tively prevente scurvy. 

The Angmagpsalik Eskimo get a daily average 
dose of about 40 mgm. per adult. 
with this” finding, scurvy is unknown among 

Eskimos. 

A detailed report on the resulta of the work of the 

expedition will appear m a book this autumn. 
ARNA HeYGAagD. 
HARALD WAAGE RASMUSSEN. 

Institute of Physiology, 

The University, 


1 Stefanson, ‘‘Observations on Three Oases of Scurvy’, J. dimer. 
Med. Assoc , 71, 1715-1718 (1018). 


1 Hmmere, å., and Boten, M “Bomo Orttloal Remarks the 
‘Determination of Ascorbio add”, Bichen. J., 10, 25-27 (1986) 

a tat “Antmakke antkoorbutica | Grenland”, Hospitelstd- 
ends, 64, 887 (1911). 


Hormone from. the Human Corpus Luteum of 
Early Pregnancy 

Taa human corpus luteum of pregnancy 1s cystic 
up to the fourth month of pregnancy. The fluid 
content of the luteal follicle may be as much as 1°5 0.0. 

The action of single doses of the luteal fluid 
(0-5-1-0 0.0.) is different from progesterone (‘Proluton’, 

ing). 
The luteal fluid causes deturgescence to supervene 


sudden type of deturgescence ; 
attained twelve days after the injection of luteal fluid 
whereas with the perineum returns to 
rest in five and not later than seven days; the 
perineal rest induced by luteal fluid lasts 10-11 days, 
but in the case of progesterone perineal rest is 
transitory and is over in twelve hours; the effecta 
of luteal fluid are maintained for 20-21 days whereas 


. progesterone doeg not act longer than seven daya. 


° 
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Progesterone in doses greater than 8 mgm. and 
less than 20 mgm. the cycle by 8-9 days 
whereas the luteal fluid shortens the cycle by 6-8 days. 
In virgin rabbita, 0-1 c.o. of the luteal fluid ad- 
ministered intravenously leads within 48 hours to 
gross enlargement of the uterus (five times the 
Sali EnA elare ane GE Ene: felliniee anr ibA 
ovary some of which may contain blood, and a great 
increase in the interstitial ocells. 

An ether extract of the luteal ftuid equivalent to 
0-05 0.0. of Inteal fluid injected intravenously into a 
virgin rabbit c&uses & great increase in the interstitial 
tissue of the ovary without any effect on the follicles, 
and the uterus is enlarged to three times ite normal 
size. The fluid not soluble in ether leads to cystic 
change in the follicles of the rabbit’s ovaries, scarcely 
any action on the interstitial cells, and the utetus 
is only slightly increased in size. 

Progesterone representa probably only a part of 
the luteal hormonal complex, its chief action in the 
beboon being that of causing vascular alterations in 
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T caine YE E pee E E Ae 
e DaT Dee EO I o, In th 
bit, progesterone causes progestational changes i» 
the previously cstrone-sensitized uterus. The lute» 
fluid not only affects the uterus and perineum i 
the beboon but also the ovaries and ever 
the pituitary. In rabbits both the ovaries uterw 

are profoundly affected. 

For these several reasons, we are of the opinic: 
that the Inteal finid of the corpus luteum of early 
pregnancy contains one or more hormones which havı 
not been identified hitherto, and which we 
to be the true hormone or hormones of the humar 
corpus luteum of early pregnancy. 

JOSEPH GILLMAN. 


Department of Anatomy, 
Q. SPENCE SuyrTH. 
Departrnent of Obstetrics and Gynæoology, ` 
University of the Witwatersrand, 
Johannesburg. 


~ Points from Foregoing Letters 


‘Aimer tbat device for elimmatmg the computa- 
tions involved in obtaining a smooth curve, from a 
set of data such as the annual distribution of rainfall, 
is described by T. Schumann. The device consists 
essentially of a vertical wooden board to which 
are attached movable glass cylinders filled with 
mercury in which iron rods are floating. The author 
gives the theory underlying the mechanical process 
Fivolved and auggeste that the device may be usefol 
m dealing with economic and industrial date. 

The Svedberg and Sven Brohult state that irradia- 
tion of ham in, hæmoglobin and serum albumin 
with ultra-violet light and a-rays, both at room 
temperature and at the temperature of liquid air, 
has shown that in the case of hsmocyanin the effect 
(splitting into half-molecules) is a primary reaction 
while in the case of the two latter proteins the (rather 
irregular) breakdown is mainly caused by secondary 
reactions. The amount of hemocyanin dissociated by 
a certain number of a-particles can be accounted for 
upon the assumption that each molecule struck by 
an a-ray is split into halves. 

H. von Halban, jun., F. Joliot and L. Kowarski 
show that secondary neutrons liberated in uranium 
irradiated with thermal neutrons can communicate 
to oxygen nuclei, in an oxygen-filled ionization 
chamber, a recoil energy of about 2-5 Mev.; the 
secondary radiation must, therefore, contain neutrons 
posseasing an energy of at least 11 Mev. 

In connexion with ‘Shomometrio’ structures (which 
give the same X-ray diffraction pattern), A. L. 
Patterson discusses two point positions each of which 
leads to two non-identical homometric structures for 

and negative values of a single parameter. 
inquires into the genesis of the hompmetric pro- 
party, which to be associated in these cases 
with the fidonatand! and the cubic symmetry of the groups, 

In the vacuum spark spectra of light elementa 
certain groups of lines have been observed by B. 
Edién and F. Tyrén which do not fit in the ordinary 
series spectra, but indicate atomic states of 
an unusual type very high above the ionixation limit 
of tha corresponding ion, approaching in their 


* character X-ray levels. 


J. M. Stagg and J. Paton consider that near the 
zone of maximum auroral frequency the electric 
current systems responsible for surface geomagnetic 
disturbance and those manifested as auroral arcs 
may be more olosely associated spatially than 
hitherto A 

That the effect’ of bombs and explosions upon 
buildings and shelters can be suitably studied by 
means of the ‘geophone’ (a seiamometer consisting of 
a coil and a magnetized nickel rod carrying a weight) 
is suggested by Weng Wen-Po. 

R. E. Slade, 8. J. Watson and W. 8. Ferguson find 
that by treatment with cold dilute caustic soda solu- 
tion the feeding value of oat straw can be increased by 
100 per cent and that of wheat straw by 150 per oent. 
The digestibility of the product has been determined 
by experiments on sheep, and bullocks have been 
fattened for the market with the treated straw. 


V. R. Potter and E. E. Lockhart suggest that 
both cytochrome B and cytochrome-O are required 
as intermediate carriers for the oxidation of dihydro- 
eee T ener new a 
the appropriate enzymes. 

T. W. Bizer atàtes that thó activation energy of thë 
urease-urea system is independent of the enzyme 
purity when crude Jack bean meal was compared 
with the crystalline enzyme prepared from this 
source. The activation is determined by the 
oxidation-reduction potential of the digest. 

It is pointed out by A. Heygaard and H. W. 
Rasmussen that arctic primitrve foods are good 
sources for vitamin O and a table is given showing 
the vitamin O content of the most common Eskimo 
foods. On average dist the Angmagssalik Eskimo 
es geta 40 mgm. ascorbic acid per adult. 20 mgm. 

cbtainad from eating marine alge. Scurvy is 
eakadiva aintagh Anparo LEE 

The presence in the human corpus laii of early 
pregnancy of ane or more hormones distinct from 

is indicated, acoording to J. Gillman 
and G. Spence Smyth, by the distinctive action 
of the luteal fluid upon the uterus and the 


perineum. 
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Research Items 


- 


“rehistoric Pottery in Southern Africa 
TH material from the excavation of the Mumbwa 
Jave, Northern Rhodesia, considered essential for 
~ho elucidation of the prehistory of South Africa, 
vith the exception of part of the collection associated 
«vith the deeper burials, and the human skeletal 
«emains, was destroyed by fire in the Ethnological 
{useum of the University of Witwatersrand. The 
‘xoavators, Prof. Raymond Dart and N. del Grande, 
ecorded in 1981 that pottery occurred in all the 
svels, though only sparingly in the deeper, down to 
he very base of the Late Stone Age deposits at a 
pikes of two metres. It is the fragments from these 
per levela which survive, and have now been 
Mlescribed and discussed further by L. W. Wells 
Man of May, 1989). Not only do these fragmenta 
how that the pottery of the deeper levels was 
omogeneous, but also comparison with photographs of 
he pottery of the higher levels indicates an identity 
of characteristics and strong evidence for community 


+f types between all levels. This agrees with the. 


«omogeneity of the lithic oultare, and the continuity 
«f the associated skeletal remains. The Mumbwa 
vottery holds an isolated position among African 
seramics. It is of a type which, if found unassociated, 
would have bean classified as Bantu ; but as it is 
associated with a well-characterized lithio and human 
ikeletal remains of predominantly Bush-Boakopoid 
sharacter, devoid of recognizable Negro feature, it 
must be regarded aa an integral part of a stone age 
sulture, and the work of a non-Negro, pre-Bantu 
oeople—a conclusion of the highest are ee 
aitherto it has been presumed that all unglazed 
wottery was of Bantu origin. 

L. Faw (J. Immunol., 86, 87; 1939) finds 
that the uterine strips of serum-sensitized guinea pigs 
which had been-given injections of histamine at the 
height of sensitization were leas sensitive to the specific 
antigen than were the sensitized uterine strips of 
~cantrol animals, while the uterine strips of normal 
guinea pigs which had received injections of histamine 
were leas sensitive to histamine than were the uterine 
strips of the untreated controls. These experiments 
suggest (1) that histamine was the substance re- 
sponsible for the anaphylactic contraction of plain 
muscle; (2) that ib was possible to desensitize 
sensitized guinea pigs non cally by injection 
of histamine. In conclusion, Farmer points out that 
the phenomena observed were a further indirect 
proof of the correctness of Dale's theory of the 
anaphylactic mechanism, and that they also furnish 
a besis for the mechanism of the non- 
speciflo desensitization histamine. 


Adrenals and Salt Intake 


O. P. Rioarar (Endocrinology, 24, 367; 1939) has 
found that the salt taste threshold of twenty normal 
rata averaged 0-055 per cent, that is, the animals 
detected salt in solutions of approxim&tely 1 part of 
salt to 2,000 parts of water. Removal of the adrenals 
in eight rata greatly reduced the salt taste threshold. 


It averaged 0-003 per cent; in other words, the 
animals distinguished between water and salt solution 
in a concentration of 1 : 88,000. The adrenalectomized 
rats showed a craving for salt offered in amounts 
which could not possibly have had a beneficial effect. 
The resulta show that adrenalectomized rata ingest 
more salt, not because they learn that salt relieves 
their deficiency discomforta, but because of chemical 
changes in the taste mechanisms in the oral cavity, 
giving rise to an enhanced salt discrimination. 


Reproduction of ‘Immature’ Salmon 
Reomwr researches have directed attention to the 
occurrence of occasional examples of salmon parr 
which develop ripe gonads in fresh water without 
having made that descent to the sea which has 
y been considered & prerequisite to repro- 
duction. The observation is no new one; Rondelet, 
and after him Gener, discussed it in the sixteenth 
century, and in 1686 the British naturalist Willughby 
came very near the mark in stating that while the 
male parr could fertilize the eggs of adult salmon, the 
female parr never had ripe eggs. Dr. V. ac dealing 
has brought together references to papon doning 
with the subject (61 in all) and very fly sum- 
marizes the main results (Proc. Roy. Physical Soo. 
Edinb., 28, 73; 1989). Both male and female parrs 
before descending to the sea may produce ripe germ 
cells, but the occurrence is much rarer in the female 
and at a more advanced age. Such male parrs take 
part in spewning with females which have already 
returned from the sea journey, and they have been 
known to spawn twice before leaving fresh water. 
Moreover, males and females of migratory salmon 
Tetained in fresh water dev fanctional gonads 
and produce progeny which in their turn are fertile. 


Distinguishing Races of Drosophila pseudo-obscura 
Races A and Rece B of Drosophila pseudo-obecura 
produce sterile male hybrids when croased. They 
react differently to differant ecological habitats and 
are differentiated by many of the criteria used for 
species differentiation. Nevertheleas they are re- 
markably similar in morphological appearance and 
can only be seperated easily by examination of their 
salivary gland chromosomes. K. Mather and T. 
Dobzhansty (Amer. Nat., 78, 5; 1989) have shown 
by statistical analysis that the two races may be 
istinguished by the number of teeth on the sex 
combs of the males. Race A males have a mean 
number of teeth of 6-46 and 5:32 teeth on the 
proximal and distal sex combs respectively, whereas 
race B have 5-55 and 4-72 respectively. These are 
shown to be significantly different and the difference 
is shown to persist under different environments. 
The authors show that mathematical treatment is 


Wood Wasps and their Parasites 


H. 8. Hamson has recently published an interesting 
article on this subject (Bull. Entomol. Res., 
e 1939). As a member of the staff of the Imperial 
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Institute of Entomology, he has been engaged on a 
study of these insecta in connexion with a request 
for parasites of the wood wasp, Stren noctilis, which 
was rapidly increasing in the coniferous foresta of 
New Zealand. The accidental entry of the Sirex into 
the last-named country bas led to a major problem 
in fo , and the most feasible method of control 
seams to by means of the introduction of certain 
parasites. Of the latter the most important is the 


forest conditions, Sirex has never been known to 
became a peat in Britain owing to the control exercised 
by parasites. While Rhyssa is the superior insect 
as a parasite, Ibalia has also received much attention. 
The combined attacks by both species of parasite 
result in a higher percentage of host mortality than 
when either species is acting alone. Rhyssa is now 
established in New Zealand, but no attempt has so 
far been made to establish the Ibalia, which presenta 
cortain features making it more difficult to achieve. 
The method of biological control may be reasonably 
expected eventually to prove effective and give the 
desired results. It needs, however, to be carried out 
on an adequate scale over a period of years. As oom- 
pared with sylvicultural methods of control it is vastly 
cheaper, and probably, in the long run, of greater value. 


Blister Rust of White Pine in America 

Many years ago the European black currant 
(Ribes nigrum, L) was introduced into the United 
States; but now it has bean declared a public 
nuisance, and ita cultivation prohibited by statute 
over a wide area. The reason for this (described in 
Leaflet 175 U.S. Dept. Agric.) is that the currant 
and gooseberry, the cultivated forms, 
serve as the alternate host for Cronartium ribicola 
Fischer, which causes blister rust disease of white 
pine. The fungus is perennial on the pine, living in 
the bark and wood of infected trees. In the spring 
spores are produced, which can be oarried long 
distances by the wind, and after a period of growth 
on the currant or gooseberry, the life-cycle is com- 
pleted and another type of spore capable of infecting 
the pine is produced. The disease is a serious menace 
in white pine plantations, and it attacks trees of all 
sizes, th Tesistance seems to inorease with age. 
The pine is of great economic importance, being 
valued for scenic, recreational, soil retention and 
watershed Fortunately there is little 
demand for black currants on the fruit market, and 
the excellent progress made in the control of blister 
rust in those areas where these shrubs have been 
removed, bears out the wisdom of the new legislation. 


Sterility in the Gage and Demert Plums 

It is generally considered that the gages and 
several varieties of dessert plums are inherently 
croppers and oommercially unprofitable. Gane 
sequently little attempt has been made to grow them 
on a large scale. The recent work of M. B. Orane and 
A. G. Brown, however (J. Pom. and Hort. Sot., 17, 
51; 19389), has shown that the greengages and the 
majority of dessert plums have the capacity to crop 
heavily if they are effectively pollinated. Oomplete 
self -incom ity i i 
whilst many are only 
Bryanston Gage, Ooe’s Go 
Gage are among those which fail completely to set 
fruit with their own pollen. Some kinds, however, 


NATURE 


JUNE 3, 1939, vor. 143 


such as Laxton’s Gage and TONT ee 
are self-compatible and also act as effectiv 
for other varieties. Among the wholly auc 
self-incompatible varieties, cross incom Perit 
occurs; both complete and in degree. Sometimes it i 
reciprocal, but it may occur in one direction of crossing 
only, the reciprocal pollination yielding a fall orog 
of fruit. For successful cropping, suitable varieties 
should be planted together to ensure effective ponmi 
tion. Varieties in the same incompatible 

varieties whose flowering times do not S A oy 
overlap appreciably should not be planted together 
The authors have provided data in this respect for 
an exhaustive list of gages and dessert plums. 


Geological Terminology 


Tus attention of 
valuable ‘Lexicon 


is directed to a mom 
ic Names of the United 


logi 
Geo 

States” co: by M. Grace Wilmarth, which has 
just been pebtiched by the United States Geological 
Survey as P Bulletin 896 (Part 1, A-L, pp. 1-1244 ; 

Part 2, M-Z, pp. 1245-2896). The definitions state 
briefly the lithology, thickness, age, underlying and 
overlying formations, and type locality, together 
with references. Most names have only one entry, 
which is essentially a digest of the original definition, 
as in most oases the original definitions are those still 
in current use. Some names have several entries, 
corresponding to redefinitions that have been 
suggested from time to time, while a few have had a 
long and interesting history, necessitating brief men- 
tion of the views of the geologists who have contri- 
buted towards present usage. Where there is dis- 
agreement as to definition or age the divergent views 
are fairly summarized. The time terms have also 
been listed, but the full definitions of the era, system 
and series terms having been already given in Bulletin 
769 (1925), only brief definitidns of these are given 
in the “Lexicon”, with references to the earlier pub- 
lication. The stratigraphical papers on which the 
“Lexioon” is based are those up to the end of 1985, 
together with some published in 1936. The com- 
piler’s hope that these volumes will “prove a time 
saver for the busy geologist” is oertain to be realixzed— 
and not only in the United States. 


Low Gas Pressure Measurement 


Many of the devices for measuring low gas preasurea 
depend for their calibration on comparison with a 
MeoLeod gauge, and any improvement in the accuracy 
of this gauge is a distinct gain. Dr. Paul Rosenberg, 
of Columbia University, New York, has with asist- 
ance fram the Adams T for Physical Research, 
succeeded in in accuracy of tho gauge 
considerably (Rev. Ses. Bei nents, April 1939). The 
principal improvements he introduces are: the 
roughening of the bores of the capillary tubes, the 
sealing of the closed capillary in such a way that the 
outside of it ramains cylindrical above where the bore 
terminates, the more accurate estimation of the 
change of volume of the bore due to sealing, brmging 
the mercury in the open capillary up to the level of 
the end of the closed one for reading, and the support 
of the mercury bulbs by plaster casts to avoid streasea 
in the glass. At pressures of 10-*, 10+, 10-4 ond 
10 mm. of mercury he claims acouracies of 0-2, 
0-6, 2 and 6 per cent respectively, and points out that 
these are highér than those of the solute micro- 
manometer at pressures below 5 x 10-? mm. and 

e of the Knudsen absolute manometer above 10-* mm. 
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‘Science and Social Problems 


first meeting in London of the British 
Association's new Division for the Social and 
International Relations of Science was held im the 
“Royal Institution on May 25. Sir Richard Gregory 
Eo ee ee ry remarks sketohed 
genesis and adumbrated the programme of the 
mocw movement. Co-operative work in the special 
sciences was carried out for sixteen years by the 
International Association of Academies, and then by 
mthe International Council of Scientific Unions, which 
was formed during the Great War and is still active. 
Two years ago, on the initiative of the Royal Academy 
of Amsterdam, an entirely new outlook was adopted 
by including within the scope of the Council the 
ocial significance of the applications of science, th 
eendorsmg the conviction of many that scientific 
workers can no longer remain indifferent to the social 


adapted to promote such inquiries, and with this 
object in view it is arranging to hold meetings not 
the time of the annual meeting of the Asocia- 
t at other times and places as occasion 


arise. 
Dr. Ernest Barker, professor of political science in 
the University of Cambridge, then gave an address 


motion, but 
as something organic and vital, which evolves, and 


itself in biological terms behaves 

Interpretation ; the 
difference may work for evil as well as for good—for 
example, in the direction of a perverted nationaliam, 
—but the application of biology to human 
society is not condemned the possibility, or the 


fact, of mi lications. 
The becam way of astion. ia one both of physioal 


eats : changes due to political causes. 
f science attempt to contro] the ‘changes which 
it o#uses? In Prof. Barker’s view, science must 


if progress were stopped, an evil might be averted 
but a gre good might be mi ; the utmost 
concession is a slowing down of the impact. It is 
the busmess of society, through its leaders, to control 
the effecta, and the one duty of the man of science is 
to contribute the resources of his own training and 
technique to the making of a proper and exact 
estimate of the nature of the changes and of the 
nature of the relevant remedies. 

Biology differs from physics and chemistry in its 
influence on society, in that its discoveries can be 
applied most directly, most intentionally and most 
fruitfully, through the soil and through plants and 
animals, to the relief of man’s estate. The discoveries 
of genetics and eugenics can improve the strains of 
plants and animals and the human breed itself. But 
the improvements arrive very slowly owing to the 
impedimenta offered by human nature: ‘‘sentiments 
that teem with embarrassing anachroniems, of which 
we are usually unconscious’, embedded habits, 
traditions, instmcts and emotions. Therefore the 
conscious application of science to the improvement 
of life will always be a slow-motion picture; the 
delay, however, may enable science to become sure 
of its discoveries before they are applied, and thus 
produce & greater security both of scientific and of 
human 


science to agriculture is impeded”. It is necessary, 
: distinguish between peasant farming, 
which is virtually self-contained and independent of 
wotld marketa, and agriculture regarded as an 
industry, which can look to science for increasing, 
improving and ing its production. There is 
much peasant farming in England, where 61 per 
cent of holdings belong to the 1—50 acre class, and 
upon which there is relatively little scope for scientific 
improvementa. On farms of all types and sizes there 
is an average of one master to four or five workers, 
so that even the larger units of production are very 
amall with the units of great urban 
industries. This fact, together with its consequences, 
lack of prospects for educated youths without 
capital, discontinuity of effort, and lack of capital, 
restricts the application of scientific developments. 
The importance of time-lag between preparation and 
production is sometimes exaggerated, but the handi- 
cap may be very serious when prices intervene. 
A greater handicap is that of variable weather, which 
may necessitate waiting for five years or more before 
the costs of production of a crop can be determined. 

The adoption of inventions in machmery is limited 
by the small size of the farming units; the use of 
combine harvesters and crop driers is out of the 
a oe ea Equally impractic- 

le are many large works of land improvement and 
organization, which affect areas beyond the owner- 
ship of a single istor, but which science mdicates 
would be practicable on a large scale and a long view. 
The retail structure of agriculture also precludes the 
exploration of scientiflo discoveries and inventions, 
because there are no great icultural producers to 
act as intermediaries in ting a laboratory into 


proceed with the single regard of discovering truth ; ea large-scale process. 
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Basic research is outaide the farmer’s scope, but 
he can put into practice some of the findings of 
research organizations; for example, those relating to 
the effects of fertilixera, improved yields of new 
varieties or stock, and disease treatment. State inter- 
vention is needed in many flelds to secure the prosecu- 
tion of research for the benefit of agriculture, and 


to make known its results. If increased and cheapened> 


Ce re ee ee 
tate, Intervention of another kind is needed to free 
agriculture from.some of the limitations imposed by 
its present structure; failing that, there is 

that the factory will replace the farm in the production 
of easential commodities. 

The meeting was very well attended, and at the 
close Prof. A. Ferguson referred to possible research 
work that might be undertaken by the Division, such 
asa study of the development of nationalistic feeling, 
and the history of Weatern thought. Such interesting 
and important studies would be weloom%ned by many, 
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but it may be suggested that they should not take 
precedence over the essential task of ples n 
crete problems in a acientific way. Sir Daniel "9 
remarks on the necessity for State intervention in 
agriculture suggest that a suitable study would be 
the very old, still vary important, question of 
land tenure, of public control of the land and ite 
utilization. Such a study, it might be objected, 
would inevitably lead to ʻi ’ that is, collision, 
with politics, but it need not be treated in a politico- 
controversial way. What is needed are the reasoned 
judgments of trained scientific workers, who have 
no economic, political, social or other axes,to grind, 
who are capable of submerging the embedded senti- 
menta, of which Prof. Barker spoke (except that of 
justice), and above all, who will take the vow of 
o oe scanned above all the leaser loyalties, 
ike political party, social class, and the ‘old school 
tie’. 
E. H. T. 


Hydrogenation l os 


URING May 24-26, a conference was held in 
Paris under the auspices of the five chemical 
societies-which share the amenities of the Maison 
de la Chimie there. The selected: subject was the 
various aspects of hydrogenation. This is the second 
occasion on which the same five societies have 
co-operated. An average attendance of more than 
three hundred was attracted. The meeti com- 
menced at 4.80 in the afternoon, so enablmg the 
particrpants to go about their ordinary affairs during 
the working day. The chief figure at the meeting was 
Prof. Sabatier of Toulouse, still hale and hearty at 
eighty-four years of age: his original researches are 
recognized as having given the first impetus to the 
study of all subsequent hydrogenation reactions, 
some of which are technically in the forefront of 
world interest to-day. The prosidecita of four of the 
societies presided in turn over the sittings. 

The conference appropriately began with aa yt 
from Sabatier, largely of an historical nature, ting 
to the addition of hydrogen to unsaturated oom- 
pounds in presence of nickel. Prof. Paul followed with 
an account of the Raney nickel catalyst. The evening 
discourse delivered by Prof. Aubel, of Paris, dealt with 
the phenomenon of h tion in biology. 
On the next afternoon, Prof. N. V. Ipatieff, who now 
holds a chair at the Northwestern University of 
Obicago, spoke on the use and advantages of copper 
and copper chromium catalysta for the hydrogenation 
of Derana. and ita derivatives, describing work which 


is being followed with considerable interest. The 
following paper was delivered by Dr. E. F. Armstrong, 
who dealt fully with the technical and industriel 
development of hydrogenation, first in regard to fat 
hardening, which has now largely become standard 
practice; afterwards he indicated the methods of 
menufacture of hydrogen and the approximate, cost 
of this gas, describing also the line of attack which is 
being followed in the conversion of water gas into 
petroleum hydrocarbons, and of coal, under pressure, 
into methane. 

At the conclusion of the meeting, Meesrs. Ipatieff 
and Armstrong were each presented with a Ohevreul 
Medal in recognition of their labours im their re- 
spective flelds of inquiry. The meeting ended with 
a banquet held in one of the large lecture rooms of 
the Maison de la Chimie, which readily lent itself to 
this conversion and was provided with the necessary 

accommodation behind the scenes. The 
excellent facilities provided here for our French 
colleagues are the cause of renewed admiration and 
envy on every occasion we avail ourselves of them. 
They enabled a first-class banquet with wines to be 
staged for the modest charge of 60 france. 

The third day was pri y concerned with the 
official celebration of the ppenty: -fifth birthday of the 
Société de Chimie Biologique, but even here the 
tole of active hydrogen was not overlooked, being 
made the subject of a paper by Prof. sean of 
Lund. 


Work of the Cornish Engineers 


TN the form of a reprint from the Journal of the 

Royal Institution of Cornwall, there has been 
ublished at the Royal Printeries, Truro, a paper 
by W. Tregoning Hooper entitled “The World’s Debt 
to Cornish Engineers’’, one of the aims of which is 
to commemorate the historic experimental trials of 
the Augtan’s 80 in. Cornish pumping engine. At these 
trials, this engine established a record of accomplish- 


idaty of nearly 


ment which demonstrated to men of science, engineers 
and economists the great potentialities of the power 
of steam, and the occasion is, therefore, a fitting one 
to be recalled and celebrated. 
In the year 1885, in collaboration with his chief 
engineer, West; Joseph Thomas Treffry erected a 
new 80 in. and it was stated to have dane a 
98 million foot-pounds of work per 
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bushel of coal (94 pounds). This claim was dis- 
believed and a special trial was arranged to take 
place before a number of competent and impartial 
engmeers and pitmen. When it was held on October 
22 and 28, 1885, the resulta showed the actual duty 
performed by the engine to be 125,005,718 ft. lb. 

is is the highest performance of any Cornish 
pumping engine, and the most remarkable fact about 
it ig that it was rather more than six times as great 
as the work done by the best of Watt’s engines. 

The author of the paper explains the developments 
which ‘led to this striking result. Newoomen of 
Dartmouth, working on the. ideas originated by 
Papin, uced his atmospheric engine—the first 

le and effective steam engine to be brought 
mto use. In 1720 he erected at Wheal Fortune, 
Ludgvan, the first engine in the county of Cornwall 
of which there ıs authentic record, and ita marked 
success proved it to be suitable for the drainage of 
Cornish mines. Newcomen was followed by several 
members of the Hornblower family, to one of whom 
the invention of the compound engine is due, the 
first engine of this type being made in 1776 at 
Penryn. From this tme until the expiry of Watt’s 
patent or monopoly in 1800 there was spe , and 
then began a new era of , one of the early 
resulta being the invention by Trevithick of the 
Cornish boiler, the construction of which has remained 
unaltered to this day. Its introduction must have 
contributed- greatly to the success of the Cornish 
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engines which were being installed in the mines in 
replacement of the much les economical Watt 


engines. 

Doubts continued to be expressed as to the per- 
formance of the Cornish engines and one engineer 
“proved by theoretical principles that the highest 
possible duty that such engines could do was only 
44,000,000”. Wicksteed, principal engineer of the 
London Waterworks, carried out further trials and it 
was found that, in practice, the Cornish engineers 
and engines were exceeding this figure by more than 
one hundred per cent. In addition to many other 
interesting details regarding these engines, the paper 
gives acoounta of their adoption in many parta of the 
country and abroad, notably for the dramage of the 
Haarlemmer Meer in Holland. One of these engines has 
recently been placed in a state of preservation by the 
orders of the Dutch Government. Many items of 
special interest to engineers are touched upon, such 
as Trevithick’s intuitive perception of the principles 
of thermodynamics—s subject on which in his time 
nothing was experimentally known. In his oorre- 
spondence with Gilbert, his remarks show how far 
he had anticipated the principles which were de- 
finitely established by Carnot many years later. The 
author concludes with a plea for the support of the 
Committee for the Preservation of Cornish Engines 
so that it will be enabled to preserve for all time 
some of those splendid engines which still remain as 
monuments to the Cornish engineers. 


Psychological Treatment of Crime 


HE report to the Home Office on ‘The o- 

logical Treatment of Crime”, by Dr. Norwood 
East and W. H. de B. Hubert deals with an investi- 
gation, carried out over a period of four years by a 
retired prison medical officer and prison commis- 
sioner, and an assistant physician in the depart- 
ment of Psychological Medicine at St. Thomas’s 
Hospital and psychotherapist at Wormwood Scrubs 
Prison*. 

The selection of cases for treatment depended, m 
the first place, on prison medical officers, who were 
invited to send in reports about prisoners whom 
they considered suitable for psychological treatment. 
Such reports, ther with any relevant information 
available, were examined by the senior investi- 
gator, and prisoners selected by him were tranaferred 
to Wormwood Scrubs. Here each case was first 
studied by the semor medical officer of the: prison, 
and then by him in consultation with the senior 
Investigator before determining the treatment. This 

rocedure, it is stated, was found effective and satis- 
aloi, Nevertheless, it is possible that the inquiry 
might have taken a different course had a psycho- 
logist been consulted earlier. The individuals chosen 
were mostly those who had failed, or seemed likely to 
fail, to respond to ordinary discipline and training, but 
who yet showed willingness to co-operate with the 
psychotherapist ; no classification, however, 
determimed the selection of any case, since personal 
factors were always given consideration. 

* Home Offices. Eeport on the Pryohologwwal Treatment of Crime. 
By Dr. W. Norwood East and W. H. de B. Hubert. Pp. m+16¢- 
(London: H.W. Stationery Office, 1930.) 22. Gd. net. 

? 


No reason is given for the fact that the experiment 
was restricted to youths and ‘men, though one of the 
investigators at least found it necessary to extend 
his research in one instance to a control of 
women prisoners. Among their recommendations, the 
investigators include the appoimtment of a woman 
psychotherapist at a prison for women. Of the 
interesting that emerge in the course of the 
report are several that pomt to the need for early 
diagnosis and guidance; among boys sentenced to 
detention at a Borstal institution but deemed 
unlikely to benefit from their experience without 
previous treatment, there were a surprising number 
who had been sent to an institutional-school on 
account of misbehaviour in early life. Another group 
of ex-Borstal boys afterwards committed to prison 
and recommended for treatment included a number 
suffering from some peychotic disorder. Prisoners 
subject to more or less severe symptoms of cyclo- 
thymia were often found to have committed their 
crimes at the time of the mood-swing. Hysteria 
seems to be the commonest, and obseasional behaviour 
the rarest, affective disorder among the prisoners. 

The report as a whole emphasizes that while such 
treatment is not suitable for all, yet much might be 
done for a considerable number by peychiatrio treat- 
ment and control. The most novel change recom- 
mended is the establishment of a institu- 
tion serving four functions: (1) a clinic and hospital for 
psychotherapeutic treatment, (2) a psychiatric insti- 
tution for selected cases, (8) a prisoners’ colony, and 
(4) an observation and treatment centre for difficult 
adolescents. 
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Science News a Century Ago 


Mode of Operation of Poisons 

In a paper entitled ‘Experimental Researches on 
the mode of ion of Poisons’’ read to the Royal 
Society on June 6, 1839, J. Blake gave an account 
of experiments undertaken to show with what 
rapidity the blood is circulated through the body. 
He summarized his conclusions as follows : 

“(1) The time required for a substance to penstrate 
to ilary vessels may be considered as unap- 
RER A (2) The interval elapsing between the 
absorption of a substance by the capillaries, and 
general diffusion through the body, may not exceed 
nine seconds. (3) An interval of more than nine 
seconds always elapsea between the introduction of 
a poison into the capillaries, in veins, and the 
appearance of its first effects. (4) If a poisqn be 
introduced into a part of the vascular system nearer 
the nervous centres, ita effecta are produced more 
rapidly”. 


The Great Lakes of North America 

An American correspondent of the Athenaum, 
ween from New York on Jume 7, 1889, referred at 
some length to the theories of rain put forward by 
the meteorologist J. P. Espy (1786-1860). He thea 
went on to remark: ‘The water subject reminds me 
of an interesting statement ing our great 
north-western lakes, which appears in the last Report 
of the Michigan State Geologisti—a region, by the 
way, which has been but two or three years a Stats. 
Such facts show that practical science, as I have 
hinted before, like practical literature, is really 
exciting some attention amongst us. The following 
is the only authentic tabular view of these waters 
I have seen; it may be of novelty to some of your 


readers. 
Moan Length Mean Breadth Aree Sq. Miles 

=: £ 8 Be 

M1 
Huron 240 80 20,000 
Green Bay 100 20 2,000 
240 40 9,600 
Ontario 180 85 6,300 
B4. Olair 20 14 360 


“The same tabular statement exhibited also the 
depth and the elevation of each above tide water. 


= Mean Depth Mievation 

¥t. Fe. 
Superior 900 506 
Miohngan 1,000 578 
Huron 1,000 578 
Bt. Clair 20 570 
Erie 84 563 
Ontario 500 T32 


“Tt ig computed that. the lakes contain about 
14,000 cubic miles of water, a quantity more than 
half of all the freah water on the earth.” 


American Convention of Civil Engineers 

Tre Mechanics’ Magasine of June 8, 1839, had a 
note to the effect that the American civil engineers, 
after various preliminary meetings, resolved to form 
a society similar in its aims to the Institution of 
Civil Engineers, in London. The Franklin Institute, 
Philadelphia, offered ita co-operation, the head- 
quarters of the convention were to be at the Franklin 
Institute and the Fronklin Journal was to be 
tio Feet orea ee Mr. Benjamin 
H. Latrobe, of Maryland, was elected president. 
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” Societies and Academies 
Dublin 


Royal Irish Academy, April 24. 

W. H. MoCera : Matrices of quaternions and the 
representation of Eddington’s #-number. An ‘algebra’ 
consiste of the body of theorems which can be proved! 
true of’a set of ‘elements’ or ‘quantities’ ying 
stated rules of addition and multiplication. For 
example, we have the well-known algebras of real 
numbers, of complex numbers, and of Hamilton’s 
quaternions. It is known that under certain conditions 
the quantities of one ra may be represented by 
‘matrices’ composed of the quantities of another 
algebra. In recent years Sir Arthur Eddington has 
given a formulation of quantum theory and relativity 
theory based upon the algebra of what he calls 
‘B#-numbers’. The main object of the present paper 
is to show how Eddington’s algebra may be repre- 
sented by matrices of quaternions. 


Edinburgh 
Royal Society of Edinburgh, March 6. 

Ext Onantes: Differential fertility in Sootland. 
(2). The mining and metal industries were associated 
with either average or very high groas reproduction 
rates. Low fertility was associated with (a) textile 
industries, (b) commerce and finance, (o) personal 
service. In the predominantly agricultural counties, 
high rates were found in the north-eastern district 
and Wigtown, low rates in the typically crofting 
counties and those with large sheep farms. Some 
correspondence was found between high fertility and 
intensity of cultivation. Al regions with a high 
proportion of women gainfully employed exhibited 
low fertility. In general, high fertility of married 
women was associated with a high nuptiality rate. 

R. 8. Banonay and W. O. Kaamacn: Tho fertility 
of Scottish married women, with special reference to 
the period 1926-1935. An imvestigation has been 


made of the licability to Norway and Sootland 
of the ‘Di law’, previously found to hold in 
respect of the specific legitimate fertility ‘rates of 
certain countries. The specific legitimate 


fertility rates for Scotland, 1981, have been employed 
to calculate standardized general legitimate fertility 
rates for various regions of Scotland for the period 
1926-1935. The results are summarized in various 
tables and maps. . 

H. P. DONALD: Sources of variation in human 
birth weights. On the basis of birth weights of 3,000 
full-term infanta, it is concluded that those born in 
summer are alightly heavier than those born in 
winter. The effect of sex is greater than that of 
month of birth, is about the same as that of birth 
order but accounts for comperatively little of the 
total variation. Age of mother and time between 
births had no demonstrable affect. By far the 
greatest source of variation arose from differences in 
the family averages, an intra-familial correlation of 
0-5 being found. This is of significance in connexion 
with infant mortality, and mental and physical 
development. 

E. L. Incr: Relations between the elliptic cylmder 
functions. As the elliptic cylmder functions may be 
regarded as generalizations of the circular functicna, 
the question arises as to whether there corresponds 
eto the addition theorems for the circular functions 
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«lations between elliptic cylinder functions of various 
ypee.. By manipulating the nuclei of the integral 
quations relative to each of the four of elliptic 
ylinder function, relations, though ite form, 
~otween the functions of any one type and those of 
swach of the others, and likewise expressions for the 
erivatives have been obtained. 

Aran Morusy: The freshwater Mollusca of the 
‘anganyike Territory and Zanzibar Protectorate. A 
Etudy of the systematics and local and i 
maistribution of East African molluscs ied. out 
nder the auspices of the London School of Hygiene 


omes parasitic in man. Their local distribution and 
—iiverse means of destroying these undesirable snails 
re described, and suggestions are made regarding 
Whe application of these data to specific infested 
doalities. 

Hugo Mesron: Studies on reproduction in the 
dbino mouse. (2). Maturation of Active 
permatozoa from the vas and ocauda 
‘pididymis possess a protoplasmic droplet at the 
«osterior end of their mi piece. This is not a 
emnant of the expelled cellular protoplasm, but is a 
pecial substance required for the completion of their 
<oaturation 

Y. A E. Gew end P; Ô, Korian: Oytogbhotioal 
«nalyais of the chromosomes in the pig. The diploid 
thromosome number in the togonial cells is 
m8. The largest chromosome is 7:5 u long, the 
«malest is 1-5-2 p. The rest form a graded series 
»etween these extremes. The two sex chromosomes 
re unequal in size; the Y being 1/3 of the total 
ength of the X chromosome.- The position of the 
yentromere in the X is subterminal; in the Y it is 
erminal or nearly so. The type and the structure 
of the sex bivalent suggests that the centromere 
<Chiasma formation is localized in the five larger 
bivalents, and consequently gene recombination in 
Mthese bivalents is limited. In one individual ao 
chromosome pair was heterorygous for a small and 
distal inversion. 


Paris 
Academy of Sciences (O.R., 208, 1177-1256, 
April 17, 1939). 


E. Borst: Certain problems of distribution and 
the virtual probabilities. 

J. Dreace: Application of Darboux’s method to 
equations with explicit characteristics, v, y. 

L. LECORNU : Propagation of spherical waves. 
: Cauchy’s formula and the problem of 
Dirichlet. 

A. Marian: Cellular autotrophy and heterotrophy 
and evolution of the plastid. 

L. Danm : Graft of a hybrid cineraria on Sensoto 
scandens, 

O. Gaanaury: Demonstration of a theorem of 
Thue, independent of the theory of diophentine 

roximations. 
- Le Roux: Free mobility in geometry. 

A.-Y. Aws : The F-points of the surface of Del 
Pezzo in space of five dimensions. 

8. MaANDELBROJT: Some new cansiderations on 
classes of functions of which the derivatives are 
bounded. 
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J. Duray and D. Smovuxovion: Optical density 
of the Milky Way in a direction perpendicular to the 
galactic plane, deduced from star counts. 

J. LAGRULA: Measurements of the intensity of 
gravity in Tunisia. 

F. 


the thinnest layer of electrolytic iron at which 
magnetization discontinuities disappear. Magnetic 
induction and thickness give a ight line relation, 
magnetic induction being zero at a thickness of 1-75 p. 

L. Broa, E. Broom and L. Kovawa-Tao: 
Vacuum spark spectrum of silver. A great number 
of new radiations, often very intense, have been 


o 
Mur. T. Garvar-Mryer: Secondary effects of 
cosmic rays in lead. 
0. MAGNAN : ing the neutrons emitted 
during the splitting of uranium under the action of 
neutrons 


L. Graaut-Enum : Theory of differential potentio- 
metric titration. 

Macs. N. Demassmox and B. Feposorr: Dehy- 
dration of potassium cobalt sulphate and of cobalt 
Ea ye Tho changes have been followed by Debye 


diagrams. 

G. Lassuna: Solubility of ether oxides in solu- 
tions of strong acids. 

P. Choviy : Researches on the Pechmann colouring 
matters. Mechaniam of formation of the mono-acid 
by hydrolytic scission. 

O. Cournrot and J. Krovsrany: New syntheses in 
the dibiphenylene-sthene series. 

Condensing 


Z.-0. Guaowr and J. Wmns : 
reductions. 

8. GOLDSETAUB : Arrangement of the atoms in 
laurionite, PbOHOI. 

J. Barcarp: Study of the formation of rime at 
the summit of the Puy de Déme. 

D. Bans and D. CHALoNan : Night temperature 
of the upper layers of the atmosphere. Comparison 
of the ozone bands of stellar spectra indicates a very 
atmosphere. 

M. and Mua. J. FELDMANN 


8. Saperay and L. TRABAUD : Presence of eugenol 
in the essential oil of jasmin. 

G. Tr#aousorr: Plankton larve of sponges. 

G. Joner and H. Marrmpng: Mechanical consti- 
tution of soils and the solubility of Phosphoria 


acid. 
Strychnolethaline, 


P. DE Burempo-CaBnairo : 
curare and curarization. 

Mwa. M. Pusat: The white venom of vipers 
of the Departement du Gers has no vaccinating 
power. 

M. Pey, J. Exem, Macs. J. EXsaiwe and C. 
PrsonmRa : Experimental study of the biologi 
influence of a prolonged stay at a height. Blood 
modifications. Geese and rabbit were sent to the 
scientific station at the Jungfraujoch (8,457 m.) for 
six months. A lowering of blood carbon dioxide and 
of the saturation of the arterial blood, 
already known, due to decreased partial proasures of 
e gases, and also an increase in the number of 

corpuscles and in the oxygen capacity ðf the 
eblood, were observed. 
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Appointments Vacant 


AFFLIGATIONB are invited for the following appointments, on or 
before the dates mentioned : 


Aeretany LBOTURER IN ECONOMOS m the University of Manchester 
ERS ee Oa O 10) 
mt ‘in the DEPARTHENT or PHYKIŒB ın Untver- 
sity Ocoee, Te ee 10). 


Assmrrairr III for the HITIRWAL EPARTMENT of 
Ordnance Board, Woolwich, 8.B. 18. he nis eo Siar (June 10). 

AMISTAT COUNTY HpvoaTtiox OFFIOCMR under the Southam 
Ednoation Hducation Officer, The Castle, 
obester mae e 12). 


AD TUTOL 2 w Ommaney in Jesus College, Oxford—The - 
DRAT (Suns 18). 
DEMONSTRATOR IN THE DWPAETMANT OF ZOOLOGY in Bedford 
College for Women, Regent's Park, N Wil The howotary (Jone ae 
UNTVERALTY ONAIR OF PATHOLOGY at Bt. Thomas's Hospital Medioal 
The Academic , University of London, Senate 
House, W.O 1 (June 15). 


J $ at the London Museum, St. James's, 8.W.1—The Keeper 
* (June 15 
JUNIOR ASSWTANT PHYMIOCIBT the Radium Beam 
race, 1 hiding Hote ire, Whe Hooray Becrary Gao HO. 
PHYsigst at the Radtum Beam Research, 
1 Reding Howse Bese, Wh oe Thera June 24). 


RISA RCH OFFIONRS 2), Grade LL, in the AGRICULTURAL HooroMios 
BRwSEAERCH Oxford—BSecretary of the Committee 
for Baral Boooomy, Babool of Heonomy, Parks Road, Oxford 


Se ate Pee te oe TEN PATHO ATHOLOGIOAL 
Untr at Prince Honry The niveru tes 
Bureau of the British Empire, tet Wa (Ago A 

TECNICAL OFFICERS at the Air Ministry Headquarters—The 
Soe of Btate, Arr Mey, Berkeley a on Wet adn 

A Pamoroewr m Kmg Hdward VO Hospital, Windsor—The 
Boarotary. 
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World Power Conference. Annual Report, 1938. 17. Cordone 
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Oounel for the Year 1938. Pp. 48+14 plates. "g 
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Water Pollution Doan fer te vant eee Bi ume 1988 , 
with Report of the Water Research. Pp. ty-+ 
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Planning in House and City 


MaE Toe e a 
the present time of concentrating effort on 
the gigantic taak of national defence, we are never- 
theless acutely aware that much is seriously amiss 
with a civilization in which such use of scientific 
effort ahould be necessary. On the oredit side, 
however, it will be granted that the importance 
of social factors in industrial and national prob- 
lems is widely recognised both within and with- 
out the ranks of scientific workers themselves, and 
the necessity for reorientation of research effort 
between the biological and social sciences and the 
physical sciences now appears to command general 


assent. There are, moreover, indications that at. 


last some of the new powers that science has put 
at our disposal are beginning to find expression in 
ways appropriate to their purpose and less dom- 
inated by traditions or ideas of the past. True 
it is that the development of aviation remains 
warped by military ideas and demands, but the 
development of the motor-car, for example, is at 
last finding expression in its own appropriate 
forms rather than those dictated by the functions 
or purpose of the horse-drawn vehicle. Similarly 
in architecture, there have been some striking 
examples of the use of the newer materials, free 
from limitations imposed by traditional ideas or 
practice. 

None the lees, it has to be admitted that pro- 
gress on the whole has been comparatively alight, 
and it is in the changed attitude to new ideas 
rather than in actual achievement that the strongest 
reasons for hope are to be found. When, for 
example, such a radical proposal as the removal 
of population from a derelict area like that of 
Merthyr Tydfil to an entirely new ‘but more suit- 


able site, which offers the community & prospect 


of economic TEETE can be seriously 
considered instead of being derided or rejected out 
of hand, progress is being made. The keen interest 
which is being taken in the location of industry | 
has, of course, been stimulated by the PEP 
report and by the evidence given before the Royal 
Commission on the Geographioal Distribution of 
the Industrial Population, but these two inquiries 
are really the outcome of publio consciousness of 
the importance of this problem. | 

There are, however, few, if any, problems 
arising out of the transformation of industry and 
society under the influence of mechanical science, 
in whioh there is greater need for bold and radical 
action and for the discovery of more appropriate 
forms of expression for the new forces at our dis- 
posal, than in those arising out of the housing of 
the oommunity, whether in the aspect of building, 
town planning, the location of industry or provision 
of services and amenities. 

An imaginative contribution to fundamental 
thinking about the whole problem of the modern 
oity, whether from the point of view of amenities, 
industry, defenoe or housing, has been provided 
by Mr. Lewis Mumford in ‘The Culture of Cities’”’*. 
He makes a strong plea for casting aside all pre- 
conceived ideas and for a determined attempt to 
think out the real purposes which a city, whether 
as a whole or in the individual unite of houses, 
is intended to serve in the conditions of to-day and 
with the resources which are at our disposal. 

Even those who do not imstinctively recognize 
that, in this way alone is possible a sciantifio 
approach to the problem of really effective 
planning, cannot but be impressed by the picture 


* The Culture of Cities. By Lewis Mumford. Pp. xfi 4596+33 
plates. (London: Martin Becker and Warburg, Léd., 1938.) Zs. net. 
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which Mr. Mumford gives of the evils which have 
in the past resulted from unoo-ordinated develop- 
ment, the clinging to obsolete methods of oon- 
struction or attempting to force new materials into 
the forms used for earlier products -and other 
purposes.’ Again and again, advances of earlier 
generations have crystallized in hard forms which 
prove intractable obstacles to the progress of later 
generations, and rob them of many of the advan- 
tages placed within their reach by progressive 
knowledge. 

The appeal which Mr. Mumford makes in his 
latest book is for vision and a sense of values. 
He would have us examine the institutions which 
make up city life, from the individual household 
to the school, the scientific society, the church, 
and determine the exact functions which they are 
required to fill in the light of medical knowledge 
to-day, the advances in means of communication, 
whether of transport or in such fields as the tele- 
phone or broadcasting. Too often we maintain 
forms or institutions long after the needs for which 
they were originally created have disappeared or 
are met more effectively in some other way. 

It is easy to overlook the exact social significance 
of some of these changes. Until, however, we 
realize that the new means of transport and 
power production, with the telegraph, the tele- 
phone, the radio, the teleprinter and television, 
have enlarged the sphere of activity and at the 
same time diminished the need for physical move- 
ment and close settlement, we cannot begin to 
determine sccurately the functions and needs of 
city life; and time, energy, money, and human 
vitality will continue to be expended in activities 
of no intrinsic value, as in the crowded transport 
systems of every metropolis and even m other 
public sérvices such as water and sewage disposal. 

Clear-cut conceptions of the purposes our 
institutions are to serve in this age, not merely 
in the age in which they were originally designed, 
form the basis of adequate planning. Of the 
dwelling-house we must recognize, as Mr. Mumford 
points out, that certain of its functions, though 
domestic in origin, may be better served by oom- 


munal institutions ; for example, child-birth and ` 


the care of infective illnesses, weddings and 
funerals. Other functions, notably on the recrea- 
tional side, have gained in importance, through 
the advent of radio, television and the telephone, 
and will continue to do so as leisure develops. 
When we have agreed on the exact functions which 


the modern dwelling-house is intended to serve, | 
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we can begin its rational design and eliminat 
many of the conventional requirementa whioh ni 
longer serve these functions. Moreover, we sha) 
then be free to form an unbiased judgment as t 
the use which can be made of the new material 
at our disposal, the possibilities in the way o 
fabrication’ of floors, roof and the walls, and th 
proportioning of mechanical services or utilitie 
and spece or storage. 

Treatment of the housing problem along suol 
lines as these demands creative as well as scientifis 
thought. Vision and some ordered conception o 
family and civio life are also demanded, and thi: 
is no less true of other civic institutions such al 
the school, the church, the public assembly hall 
the library, and the scientifio or literary society 
Definite objectives must be visualized in the pro 
vision of the best possible environment for humar 
nuture and culture, the priority of consuming anc 
creative activities over mechanical processes anc 
the expression of vital standards in terms of leisure 
health, biological activity, msthetic pleasure anc 
social opportunity. One of the great dangers of the 
present moment is that the opportunities whict 
the necessities of defence impose upon us of altering 
both the -design and construction of towns anc 
cities ahould be missed or stereotyped for lack o 
imagination. 

Mr. Mumford, discussing the new functions o 
the city, suggests that under the new condition 
it should become, as it has often been in the past 
the chief instrument of education, and that wha 
should distinguish the new community is not m 
much the introduction of any essentially nev 
institution as their adequate. organization anc 
incorporation as an essential part of the whole 
He urges accordingly that cities ahould be deliber 
ately designed to serve those purposes, and tha: 
their size should be a function ef the social relation 
ship to be served. 

Essentially we have here a positive conception 
in place of the merely negative one, which ha 
already led to the recognition that definite step 
must be taken to prevent the continued industria 
expansion warping or enfeebling the life of the res 
of the country. Moreover, it is a conception whial 
guides the planning of the whole of society 
Economy must be a regulating principle in al 
design, for it is only by saving on the means anc 
instruments of life that a community can commanc 
the necessary abundance at the higher levels o 
art, science ahd education. “A modern plan mus 
embrace every human need appropriate to th 
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structure without waste of space, duplication, or 
<clumsy and indifferent means of circulation. 

It follows from this that o first task in the 
wplanning and survey required is to educate citizens, 
mto give them the tools of action and to prepare 

the stage as well as to suggest the socially significant 
<objectivities. Ultimately, this is an essential duty 
«of every school and especially every university. 
With it there must go the further utilization of 
science through the regional survey, regional ex- 
ploration and regional construction, if we are to 


increase the area of rational human control. Nor- 


should our inability to devise at once the appro- 
priate structure for our civilization, as Mr. Mumford 
further reminds us, be a cause for permanent 
discouragement. Most of the forces working to- 
wards international co-operation are young, while 
the opposing forces are old and deeply ingrained 
in institutions and organizations. A‘ generation is 
too short a space of time for the reorganization of 
modern society, whether within or across national 
frontiers. 

If therefore we should not be too readily dis- 


couraged at the rate of progress, the problem is 


al 
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too urgent for any opportunity to be neglected. 
Even while citixens are being educated to appre- 
ciate the need for imaginative reconstruction, 
further obstacles to progress are continually 
crystallizing out, amenities are disappearing and 
the problem threatens to become more formidable 
and intractable. The Breasey report on Highway 
Development Survey (Greater London) provides 
already a classic example of the consequences of 
procrastination or neglect in such matters. Scien- 
tific workers undoubtedly have a great part to 
play in the development of the new and 
appropriate forms in which the forces they 
have placed at man’s disposal can be utilized 
for the most effective service of the needs of the 
community. The achievement of that ideal of fit- 
ness for the purpose demands equally, however, 
the oo-operation of art and the humanities, and we 
may well hope that the very urgency of the present 
threats to all the richest treasures of our heritage 
may yet stimulate that co-operation, and issue in 
the creative expression of a new culture worthy 
to be compared with any recorded in the long 
history of mankind. 


History and Scientific Endeavour 


The Cambridge Ancient History 

Vol. 12: The Imperial Crisis and Reoovery, 
A.D. 193-824. Edited by Dr. 8. A. Cook, F. E. 
Adoock, M. P. Charlesworth, N. H. Baynes. Pp. 
xxvii+849. 35s. net. Volume of Plates 5. Pre- 
pared by C. T. Seltman. Pp. xv+243. 1bs. net. 
(Cambridge: At the University Press, 1939.) 


HE issue of the twelfth and last volume of 
the Cambridge Ancient History is so notable 
an event that a word must be said about the 
whole enterprise and the way in which the two 
ancient universities of Great Britain have divided 
the work of learning ‘between them. Something 
must also be added, more especially appropriate 
to this review, about the point of view from which 
the man of science is inevitably driven to regard 
the study of history as a whole. 

First as to Oxford and Cambridge. While Cam- 
bridge has been elaborating this series of. forty 
volumes on ancient, medieval and modern history, 
Oxford has given us the standard dictionary of 
the English language and has jyst completed a 
revised and enlarged Greek dictionary based on 
and improving the traditional “Liddell and Soott”, 


Of these works we have nothing to say at the 
moment, except that the division of labour speaks 
well for the co-operation of the two learned bodies 
concerned and throws a cheering light on the 
industry and power of organization of both. 
The histories which Cambridge has just oom- 
pleted have also a memorable connexion with one 
of the most learned men whom Great Britain has 
ever produced. Lord Acton, in 1896, the year 
after his appointment as regius professor of modern 
history at Cambridge, was approached by the 
syndics of the University Prees with a suggestion 
that he should undertake the direction of a history 
of the world. They can proudly olaim that the 
idea first came from them. Acton-replied modestly 
that such a work was beyond the capacity of any 
one man. A syndicate of learning was the only 
conceivable method ; but before the end of that 
year he had himself accepted the editorship of the 
modern section and had drawn up a plan which 
the Press approved. He got together a team of 
assistant editors and contributors and impressed 
them with his ideals. He died in 1902, the year 
of the appearance of the first volume. The last 
of the twelve appeared in 1910, and became at 
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once the standard book of reference which it has 
ever since remained. But the wider idea had 


already taken root and Prof. Bury undertook the 


planning. of a Cambridge Medieval History, of 
which the first volume appeared in 1911, the year 
after the completion of the ‘Modern’ work. 
‘Modern’, it should be understood, begins with the 
Renaissance and ‘Medieval’ with the death of 
Constantine. Owing to the Great War and the 
death of several of its editors, the Medieval History 
was not completed until 1986. During its publica- 
tion, Prof. Bury, with the help of Profs. 8. A. Cook 
and F. E. Adoock, had begun on the third section— 
the ‘Ancient’—-which though the earliest in the 
date of ita contents, thus turned out, rather by 
accident, to be the latest in publication. Ita first 
volume, however, appeared in 1923, thirteen’ years 
before the ‘Medieval’ was finished. It has taken 
altogether sixteen years to bring the work to a 
conclusion in the volume which has just been issued. 
Again, as in the case of Acton, the editor-in-chief 
of the Ancient and Medieval sections did not live 
to see his work completed. Dr. Cook’s name stands 
first among the four who have brought the great 
undertaking into port. 

Clearly it is impossible to review in a ahort space 
even the fortieth part of this colossal work. One 
can only mention that this twelfth volume of. the 
ancient history deals with the last hundred and 
thirty years of the history of imperial Rome before 
the triumph of Constantine which ushered in the 
triumph of the Christian Church, marked by Lord 
Acton as the beginning of the medieval age. 

It should not be overlooked that the success of 
the work and the termination of its soope at 1910 
have prompted a continuance. Prof. Harold 
Temperley has for this purpose stepped into the 
shoes of Acton and Bury. To many of our younger 
contemporaries all the history which they wish to 
learn is post-War or even post-Hitler. To this 
doctrine Prof. Temperley seems to give his adhesion 
when he says (in his foreword to the first volume 
of this new series) “that a survey of the origins 
of the War exceeds all others in importanoe, for 
this period weighs upon us with insistence and has 
become part of the air we breathe. . . . Upon a 
right appreciation of the nature and objecta of the 
War depends the future of history in this genera- 
tion”. 

No doubt it is important ; no doubt, also, it will 
in the competent and impartial hands of Prof. 
Temperley and his oo-adjutors be a popular and 
‘useful corrective to the wild and conflicting theories 
which fill the Press and din our ears from the radio. 

`- Yet one cannot help thinking that there is a pro- 
found and rather dangerous fallacy ooncealed in 
the seduotive words of the editor of the next great 
historical compilation which is to issue from the 
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Cambridge University Press. Is it really true tha 
a knowledge—if we oould obtain it—of the origin 
and issue of the last Great War exceeds in import 
anoe all else that history has to tell us ? No doub 
it now seems so to many people who are tremblin; 
at the result of the present international bifurca 
tion and strife of nations. But might it not han 
seemed equally dangerous and important at many 
earlier crises in human history had we been ther 
to feel the shock ? We know in faot that it did x 
appear to thoughtful men at the time when th: 
Roman Empire was giving way to the barbarians 

We need some other yardstick to measure the 
gravity of events ; above all, we need a knowledge 
of and a faith in the permanence and force of otha 
elements in the human and historio story thar 
those which fill by far the larger part of thea 
forty volumes and will apparently be the main 
if not the only, topic in the new series which Prof 
Temperley is devising. The things he is to tell w 
are of great moment and should undoubtedly bs 


‘spread abroad by all responsible and impartia 


agencies like the Cambridge University Press anc 
every institution where the truths of history are 
handed on to future generations. But let us 
think for a few moments of the other side ol 
human activity; that, for example, which it 
represented by the persistent and almost equally 
colossal work of George Sarton in Isis and many 
other publications. Here we have the growth o: 
thought and the discovery of the universe whiol 
is going on even now at an accelerating pace 
though some countries may be able to expel every 
impartial man who is struggling to add his. mit 
to the treasure. It may be said, “But if the dog 
of war are let loose, all this may be devoured anc 
the human race if it survives will have to emerge 
again from ita cave-shelters in a world of desole- 
tion”. This is a supposition somewhat on a pa 
with the chance of our planet’s extinction by 
collision with another wandering heavenly body 

We can indeed imagine both these catastrophes, 
but we do not seriously believe in the measurable 
probability of either. It would probably be 
admitted that the recent international discord and 
warlike preparations have not at all diminished the 
progreas of science. In fact, in many ways they 
have accelerated it ; and it is a tenable propositior 
that the expulsion of so many Jewish and other 
men of science from their homes in Central Europe 
will actually give freah stimulus to their work and 
the works of others in the countries of their adop- 
tion. The totalitarian States, we must hope, will 
gradually throw off the incubus of the anti- 
scientific bias which at the moment is hindering 


research, diminishing the number of disinterested 
students, besides inflicting imcaloulable loss and 


e suffering to those who fall under the ban. 
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The human spirit has, however, in the past 
Iways displayed an unoonquerable power for 
establishing itself and making fresh advances. 
‘his is the leason which should be aimed at in all 
reat historical compilations such as that which 
‘tambridge has just completed. In this and many 
ther works the reader is overwhelmed by the masa 
«f learning set out before him. The Cambridge 
orty volumes make a mighty historical encyclo- 
~<«edia which no one would think of tackling from 
ginning to end, but in which he would find ample 
«nd trustworthy information about any partioular 
subject or person in which his interest was already 
Such preliminary interest and a sketch of 
she whole‘ in the spirit which we have just 
ndicated, are the things most needed, and’ in 
supplying them we would put in an earnest plea 
Mor pre-eminenoe in the treatment of the growth 
of science or, if you will in a more general sense, 
the continued growth and enrichment of the 
human spirit. The notorious political events and 
figures would still be there, but in a much humbler 
attitude. We need them as landmarks just as it is 
useful to remember that Newton’s greatest dis- 
coveries and the completion of “Paradise Lost” 
took place almost simultaneously in the year of 


Ancient Egypt 


The Making of Egypt 

By Sir Flinders Petrie. Pp. xv+188+85 plates. 
(London: The Sheldon Preas; New York: The 
Macmillan Company, 1939.) 128. 6d. net. 


‘QIR FLINDERS PETRIE is the creator of 
Egyptian archeology and is still at work. 
The advances made have been so gigantic in the 
period of a single lifetime that the world is liable 
to forget how very new the study is. In the book 
before us the author sums up his views of the 
various influences, immigrations and infiltrations 
into Egypt—and they were many. He gives us more 
than eighty plates, showing hundreds of objects of 
all sorts. These he considers qualified to support 
his theees, which are based on his unrivalled 
knowledge of the archmology. The line drawings 
especially are of the beauty we have long grown 
acoustomed to associate with his publications. 
The various objecta are grouped according to 
the periods of history, so that in looking through 
them the reader gets an idea of the characteristic 
products of each age. The scheme of work is 
ambitious, envisaging, as it does, the whole rango, 
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the Great Plague of London. So many ‘of these 
popular and traditionally remembered events were 
actually plagues in the body politico. Who would 
not have avoided the Great War had he the power 
and foresight in 1914, just as now we are all 
absorbed in an attempt to avert another war, still 
more terrible if it ooourred ? But those things 
which we would not avert, but welcome and prize 
for ever as constructive achievements of humanity, 
should stand in the forefront of the picture. The 
foundation of mathematics and astronomy by the 
Greeks, their work in sculpture and architecture, 
the law-making genius of the Romans, the Madonna 
of the Middle Ages, the scientific synthesis of the 
seventeenth century, the mind of Goethe and the 
poems of Wordsworth, the ameliorative medicine 
and the widening of the universe in our own days— 
these are the things on which history should work 
most zealously, and make them stand out as the 
landmarks of the history to be taught in the 
generations to come. 

The whole of the matter is too vast for us to 
comprehend ; it is indeed infinite. Some selection 
and therefore emphasis are imperative. A higher 
degree of truth, and stronger hope for the future, 
would be the aim and the natural result of such 
an effort. F. S. Marvin. 


and Its History 


of man and his activities from the time the Nile 
Valley became habitable down to the Ptolemaic 
period. A bold attempt has been made to com- 
press all this into the aforesaid 82 plates and 161 
pages of text. To these are added three appendixes. 
They are: an arrangement of the Hyksos kings 
by a classification of their acarabs; a table of 

ian skull measurements ; a table of periods 
of history. There is also a complete table of 
references to the original publication of each of 
the illustrations. 

The author directs attention once more to the 
existence since Early Predynastic days of a signary 
in the Mediterranean area, and to the fact that 
about half of these signs have survived as letters 
in various alphabets; a curious fact which has 
never been given the consideration due to it. The 
conclusion concerning Egypt’s share in the world’s 
progress is “that Egypt never originated any new 
civilization, but was a fertile ground for implant- 
ing the products of other lands”. The reviewer 
would add, however, that there has been an 
artistic sense in Egypt, which lies dormant until 
brought to life by some movement from dutaide. 
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This is more than oan be said for some neighbouring 
countries. 

The layman will find much profit and pleasure 
in studying the plates, but to read the text 
requires more detailed knowledge than he could 
possess. The attempt to squeeze so much into so 
small a space entails a style which at times becomes 
almost telegraphic in its compression. It also 
necessitates allusions which are sufficient for the 
Egyptologist, but must be meaningless to the 
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public. Again, it induces a statement as of fe 
of much that really needs a discussion which woul 
result in a probability, or perhape only in a pose 
bility. The system of dates used is the author 
own, which is much longer than anything 

by others. In putting Menes to 4826 B.o., 8 
Flinders Petrie puts him a thousand years or moi 
earlier than would anyone else, though even th 
is a thousand years later than he used to date hin 

G. A. WAOWRIGHT. 


Universities of the British Empire 


The Yearbook of the Universities of the Empire, 1939 

` (Published for the Universities Bureau of the 
British Empire.) Pp. xlv+1197. (London: G. 
Bell and Sons, Ltd., 1939.) 15s. net. 


| fee ita ‘main outlines the Universities Yearbook 
retains the shape given to it twenty-five 
years ago by its original designers. Its principal 
features are still: a directory of the officers and 
members of the staff of each university, general 
information as to origin, organization, equipment, 
courses of study, eto., and reportas of events of 
outstanding interest which occurred during the 
past academic year. The reports, by the way, are 
in some cases excessively meagre, even such an 
important university aa Bombay, for example, 
reporting nothing more than the total number of 
full-time students and the number of degrees 
conferred. 
ing the sections dealing with the univer- 
sities of Great Britain and Ireland, of Canada, of 
Australia, of South Africa and of India, respec- 
tively, are introductory chapters treating briefly 
of their history, regulations and practice. The 
first of these, which has a rather jejune appearance, 
concludes with an interesting account of the 
genesis of a Consultative Committee of Vice- 
Chancellors and Principals. That some such body 
‘should exist to co-ordinate policy in matters of 
oommon concern and stimulate adjustments to 
the changing social environment and national 
needs is sufficiently obvious. What surprises one 
is that it did not exist before 1918. The chapter 
about the universities of Australia has been ex- 
tensively revised for the present issue of the Year- 
book by the Australian Vioe-Chanoellors’ Com- 
mittee. 

In eleven appendixes, oovermg some two 
htmdred and fifty pages, are assembled an assort- 
ment of notes on admission to universities, pro- 
feasiongl bodies, student organizations and other 
matters, contributing to make the Yearbook a sort 


of ‘inquire within upon everything’ connecte 
with universities. Among them are useful pa 
ticulars of post-graduate scholarships and grant 
for advanced study and research and oentres c 
scientiflo research and information. These reflec 
the conspicuous defects in the organization of th 
fmanoe, distribution, direction and oo-ordinatio: 
of scientific research in Great Britain to whid 
Prof. J. D. Bernal has directed attention s 
forcibly in ‘The Social Function of Science” 
Another appendix epitomizes returns (not pub 
lished elsewhere) from universities and universit; 
colleges in Great Britain and Ireland of thei 
students from abroad. The total number, 6,214 
includes 1,614 from other countries in Europe 
2,180 from Asia, 1,061 from Africa, 1,034 fron 
America and 325 from Australasia. Of Europea 
countries the largest contributors were : German: 
(532), Poland (195), Holland (77), Hungary (71) 
France (65) and Norway (64). Students fron 
India numbered 1,350, from China 233, from Egyp 
383, from Palestine 146, from South Afrioa 532 
from the U.S.A. 617, from Canada 271. 

The body responsible for the production of the 
Yearbook is the Universities Bureau of the Britial 
Empire. Full particulars of its constitution appear 
together with its last annual report, on pages xi- 
xlv. An important event in the Bureau’s history 
was the secretary’s tour of the Canadian univer. 
sities, which took place in the spring of last year 
He visited all of them and discussed with member: 
of their staffs ways and means whereby the Bureau 
could be of service to them. He returned via the 
United States, and while there discussed with the 
presidents of Harvard and Yale, the president of 
the Carnegie Corporation of New York and the 
direstor of the Institute of International Education, 
the poasibility of the visit to England in 1941 of 
some of the heads of universities in the United 
States, with a view to their meeting the heads of 
universities in the British Empire at the congress 

„to be held in Manchester. 
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eCommunication : ; 
=a Philosophical Study of Language. By Karl Britton. 
«(International Library of Psychology, Philosophy and 
Scientific Method.) Pp. xvi+200. (London : Kegan 
Paul and Co., Ltd., 1939.) 12s. 6d. net. 
| acne has become again a central point of 

interest for philosophers, logicians and psycho- 
logista. Historically this has always been the case 
when thinkers begin to question the reality of values 
and the import of the ultimate principles of explana- 
tion of the world. The Greek sophista, the medieval 
nominalista, Hobbes, the eighteenth century sensual- 
ista, and the modern positiviste are in the direct lineage 
of the contemporary analytical philosophers who 
make of language the leading real problem of know- 
ledge. From this angle, Mr. Britton’s book is of 
particular importance, in so far as it retraces in an 
orderly fashion the manifold cross-currenta which 
enrich the field of logical controversy. 

It begins with a discussion of four principal kinds 
of language: the language of empirical propositions, 
necessary principles, moral judgmenta, and poetry ; 
and it endeavours to show that all these can be 
explained in terms of the informative and of the 
emotive function of language. When a language 
refers to what we may experience, it is informative ; 
otherwise it is emotional. It is easy to confuse in- 
formative and emotive uses of words; and the chief 
object of analysis would be to distinguish these 
clearly. One of the results of the analysis is to show 
the place of necessary rules in linguistic behaviour, 
never to indicate the mutual relevance of psychology 
and logic. Mr. Britton discusses these problems with 
competence and skill. Ho also discusses the views of 
many recent writers, including Russell, Moore, 
Wisdom, Empeon, Sheffer, Lewis, Wittgenstein and 
Oarnap. Hence the interest of this volume, which 
may be read as an excellent introduction to the 
theory and practice of modern logical analysis. 

T. a. 


The 1938 Mental Measurements Year-book of the 
School of Education, Rutgers University 
Oscar Krisen Buros, Editor. Pp. xv+415. (New 
Brunswick, N. J.: Rutgers University Presa, 1988.) 
8 dollars. 


Te output of mental tests is now so great that 
no worker in educational psychology can hope 
to know more than a small fraction of them. The 
seriousness of the problem for the conscientious 
teacher of educational paychology or director of 
research in that subject is not lightened by the oon- 
sideration that most of the testa produced are of 
little or no value, for it has become almost impossibly 
difficult for him to discover what are the useful new 
tests and which are worthless. 

The fact that this Year-book lists 312 new tosta 
makes it useful to every worker in educational 
psychology. If it merely did that, it would only be 
one more of the too numerous psychological publica- 
tions which preserve equally the valuable and the 
worthless in psychological production. In fact, it 
does much more since it contains a oritical evaluation 
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of all the testa and the publications on educational 
psychology which are described. This feature makes 
it invaluable. It is excellent to see at the end of the 
description of a test: “these testa serve to increase 
the number of mediocre testa that are now on the 
market, without making any scientific contribution 
to the development of group testing of intelligence”. 
Whether or not this ériticism is just in the particular 
case to which it is applied, it shows the right spirit. 
Let us hope that this Year-book marks the end of 
the period of merely listing psychological work 


without attempting to distinguish the bad from the 
good. R. H.T. 


The Wild Asses: 

a Journey through Persia. By W. V. Emanuel. Pp. 
3524-12 plates. (London: Jonathan Oape, Ltd., 
1939.) 12s. 6d. net. 


H” Mr. Emanuel records & journey through 
Persia of ẹ mixed party, described on one 
occasion by Reuter as of “undergraduates”’. Though 
the author repudiates this designation, it does in 
some degree characterize them and their spirit of 
adventure. They belonged to the National Union of 
Students. Their route lay across Europe to Russia, 
and through the Caucasus into Persia, which thoy 
traversed to Meshed; and there they croased the 
Afghan frontier for a brief stay at Herat. On their 
return they crossed the great Salt Desert of Persia, 
to their edification, if discomfort. Although this 
record is not intended to be in any sense a scientific 
study—anything in that nature is precluded by the 
rapidity with which the party travelled—the author 
has a keen eye for the distinctive characters of both 
peoples and places ; and the freshness of his point of 
view and the acuteness of his observation give his 
book something more than a passing interest. It 
may be noted that the points which impreased him 
most in Persia were the sophistication of Persian 
people and society and the penetration of the 
Germans everywhere, especially in busmess, education 
and military matters. 


Quelques Techniques actuelles en physique nucléaire 
Méthode de la Trocholde ; Hloctrons positifs ; 
Spectrographie de Masse; Isotopes; Oompteurs do 
Particules & Amplification linéaire; Compteurs de 
Geiger et Müller. Par Prof. Joan Thibaud, Louis 
Carta et Paul Comparat. Pp. vi+276+12 plates. 
(Paris: Gauthier-Villara, 1938.) 100 francs. 
oie greater part of this volume is devoted to 4 
oritical study of methods in mass-spectrography, 
and more particularly of the methods and results of 
the work of the last four or five years. This section, 
therefore, forms a valuable and needed supplement 
to the standard treatise of Aston. The remaining 
sections deal im considerable detail with the con- 
struction and uses of counters and counting circuits. 
Within these somewhat severely prescribed limita 
the treatment is remarkably complete, and it is 
typically French in’ ita lucidity. The book, which 
is lavishly illustrated, is a notable addition to the 
literature of the experimental part of nuclear physics. , 
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Elementary Mathematical Statistics 

By Prof. William Dowell Baten. Pp. x+838. (New 

York: John Wiley and Sona, Inc.; London: Ohap- 

man and Hall, Ltd., 1988.) 18s. net. 

Bes concerned with statistics fall roughly into 
two classes, those which aim at providing a 

variety of methods for the analysis of data without 

making any serious attempt to prove the formule 

given, and those which concentrate on the proofs 

of the propositions under discussion. 

Dr. Baten’s work falls into the latter class. It will 
undoubtedly be criticized as too narrow by those 
who desire a compilation of methods, and such 
criticlam would not be entirely unjust, as exact tests 
of significance, experimental design and anałysis, 
orthogonality and degrees of freedom are either 
mentioned very briefly or entirely omitted. The 
discusion of correlation is very full, but leaves one 
wondering whether a discusion of regreasions would 
not have been of more value. To the research worker 
and the student, therefore, the book is not to be 
Tecommended for uncritical use. To the teacher, 
however, it should prove of value, as the approach 
to many of the questions raised is of attractive 
simplicity. Where it is necessary to provide algebraic 
demonstrations to students with limited mathe- 
matical knowledge this book should be a usefal 
guide, A . K. M. 


A Guide to Chemical Laboratory Practice : 

for Beginners. By Prof. H. Bassett. Pp. viii + %4. 

(London: Macmillan and Oo., Ltd., 1988.) 2s. 6d. 

J5 this book an attempt is made to supply the 
information which is usually provided by the 

demonstrators in the elementary laboratory. In this 

way time and trouble may be saved. Some of the 


information may seem rather trivial, as when the- 


student is warned not to stumble and fall when 
carrying a dealcoator ; but most of the hints given 
are useful. Every teacher knows that it is of the 
Utmost importance to instil into beginners those 
habits of neatness and orderly work without which 
no real progress can be made in practical chemistry, 
and this modest volume will certainly assist in this 
way if students can be persuaded to read it and carry 
out the good advice which will be found in abundance 
on its pages. 
Principles of Electri and El : 
By Prof. Gaylord P. Harnwell. (International Series 
in Physics.) Pp. xiii+619. (New York and London: 
McGraw-Hill Book Co., Ino., 1988.) 30s. ; 
P80. HARNWELL’S book is an interesting, and on 
the whole successful, combination of the olassico- 
theoretical and modern-practioal ,treatmenta of 
electromagnetiam. We have, far example, in Ohapter i 
the conventional elementary treatment of electrical 
images, while Chapter v treats at some length of 
current-voltage relations in non-ohmic circuit ele- 
ments, including the interesting ceramio material, 
thyrite. A good deal of space is given to conduction 
. in gases’ and to thermionic vacuum tubes, and in 
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general any topic taken up is given a space vel 
nicely proportioned to its present-day importan: 
rather than to its historical interest. British studen: 
will find the book more suitable for reference than ı 
a regular companion in a degree course—and t} 
strongest appeal will be to the physicist with 
marked bias towards the practical aide of his subjec 
or even ‘towards the more academic side of eleotax 
technics. 


Logical Aspects of Educational Measurement 
By B. Othanel Smith. Pp. x+18%. (New. York 
Columbia University Press; London: Oxford Un: 
versity Press, 1938.) 12s. 6d. neb. ` 


"3 author of this book has attempted to olarif 
his ideas about the meaning of measurement i 
education, in which he has found most help from th 
well-known writings of Dr. Norman Campbell 
Approximately the first five chapters are devoted t 
the logical foundations of measurement, the last fou 
to questions more particularly concerned wit! 
educational measurement. 

The logical treatment is nothing like so rigorow 
aa that found, for example, in the paper by Mr. J 
Guild on “Are sensation intensities measurable ?”, ix 
the current Report of the British Association for the 
Advancement of Salence, but it follows somewhai 


‘similar Imes. Mr. Othanel Smith concludes that 


quantitative units have not been established in 
educational measurement. The requirement of orde 
has often been fulfilled, but not that of addition. 
Just now in educational measurement, he thinks, it is 
more important to concentrate on the operational 
interpretation of order and equality than to seek for 


Nauka Polska: í 
jej Potrzeby, Organizacją i Rozwój (Science and 
Letters in Poland: their Needs, Organization and 
Progress). Tom 24. Pp. x14587. (Warexawa : Kasy 
Imienia Mianowskiego, 1989). 
POER thei editorship of Prof. S. Michalski 
Nauka Polska each year aoquaints Polish 
men of science with the tendencies and general 
advances over a wide field. In the latest volume 
there are four articles (three short and one fairly 
long) entitled respectively, ‘Science and the Irrational 
Element”, “Humanities and the Vital Needs of the 
Nation”, ‘Visual Thinking” and “Scientific Life in 
Modern Cracow’. In the second of these, the author, 
Prof. K. Dobrowolaki, discusses the part that each 
branch of the natural sciences can have in enhancing 
Most of the volume is taken up with numerous 
shorter items; reviews and a bibHography of the 
“Science of Science”. Some of these shorter notes, 
such as that describing the foreign literature avail- 
able for students in Polish libraries, are of direct 
interest to British readers, and it is perhaps significant 
that some thirteen English books are among the 
thirty reviewed in this issue of what may be reganded 
as a most influential scientific publication in Poland. 
e 


No. 3632, JUNE 10, 1939 


NATURE 


961 


Use of Oxygen on the Mount Everest Expedition, 1938 
By Peter Lloyd 


SJ ERE were two types of oxygen apparatus 
available to the Mount Everest Expedition 
of 1938. One was the open type, used by the 
1922 and 1924 expeditions, in which the climber 
breathes a mixture of oxygen and air. The other 
was a closed circuit apparatus in which pure 
oxygen is breathed. Now the essence of the oxygen 
problem is the fact that the apparatus cannot 
be effectively tested except at very high altitudes. 
Serious oxygen lack does not make itself felt 
below about 23,000 ft., so that a test in the Alps 
is not conclusive even with the closed apparatus, 
and with the open apparatus it would be useless. 
Similarly, a test in a pressure chamber is of little 
value since it cannot include the vitally important 
acclimatization factor. ‘There was therefore no 
possibility of making a comparison of the two 
unita in Europe, and it was decided by the leader 
of the Expedition that both must be taken. 

The open apparatus was similar in principle to 
that devised for the 1922 expedition!. The oxygen 
was contained in two Vibrax steel cylinders of 
500 litres capacity at 120 atmospheres pressure, 
and was fed through an adjustable spring-loaded 
governing valve to a small canvas bag acting as 
a reservoir, and thence to the mouthpiece. A 
pressure gauge was fitted, but no flowmeter, and 
the governing valve was intended to be set and 
locked at the required delivery rate. If the lung 
ventilation of a man doing hard work at 29,000 ft. 
above sea-level (245 mm. mercury) is taken as 
60 litres a minute, then an apparatus of this type 
delivering oxygen at the rate of 2 litres a minute 
(as measured at 760 mm. mercury) will raise the 
partial pressure of oxygen in the inspired air from 
the original 51 mm. to 71 mm., corresponding to 
an atmospheric pressure of 841 mm., or an altitude 
of 20,800 ft. Similarly, a climber at 25,000 ft. 
(285 mm. mercury) with the same oxygen delivery 
and lung ventilation will have an oxygen pressure 
in his inspired air corresponding to that obtained 
at 17,500 ft. Simoe at 20,000 ft. an acclimatized 
man cán still move almost as fast as at Alpine 
altitudes, it is generally assumed that a delivery 
rate of 2 litres per minute is about right, and at 
this rating the apparatus with ita charge of 1,000 
litres would last a little more than eight hours. 
The total weight was 25 Ib., the charged oxygen 
cylinders accounting for 19 1b. 

The closed unit was similar to that taken by 


the 1986 expedition" and was of the type which | 


is used for rescue work in mines. It had been 
improved as a result of tests carried out by Dr. 
Warren in 1937, in the course of which he used 
the apparatus on the Matterhorn and the Wellen- 
kuppe. The oxygen was contained in a single 
cylinder of 750 litres capacity, and from the 
cylinder the gas passed through the reducing 
valves into a low-pressure reservoir. The user 
drew oxygen from this reservoir through his face 
mask, covering nose and mouth, and the expired 
gases passed back into the reservoir through a 
canister packed with soda lime in which the 
carbon dioxide was absorbed. There were, in 
effect, three separate automatic valve systems ; 
the pressure-reducing valve which lowers the 
pressure to about 2 atmospheres and from whioh 
a weep of } a litre a minute is fed into the reservoir, 
the breathing valve which opens when the flexible 
reservoir begins to collapse under external atmo- 
spheric pressure, and the lightly spring-loaded 
mica valves on the flexible connexions to the face 
piece, which control the direction of flow through 
the circuit. All these had to work correctly if 
the apparatus was to succeed. In addition, there 
were two hand-operated valves, one the screw-down 
valve on the main supply and the other a by-pass 
by means of which the supply of fresh oxygen to 
the reservoir could be supplemented. As on the 
open apparatus, a pressure gauge was fitted to 
indicate the residual pressure in the oylinder. 

Every effort was made to lighten the construction, 
even at some sacrifice of rigidity, but the apparatus 
weighed 35 Ib. for a supply which was caloulated 
to last 54 hours. This was a weight whioh a fit 
man oould easily carry over moderately difficult 
ground, but it might become an impossible 
burden on steep rocks or if the climber were 
weakened by lack of food or any other cause. Of 
the 35 Ib. weight, only 144 Ib. was in the charged 
oxygen oylinder, 10 1b. was in soda lime and the 
remaining 10} lb. was in the frame, the canister 
and the valve gear. But although the quantity 
of oxygen was small, virtually all of it could be 
effectively used, while with the open apparatus 
most of the oxygen would go to waste in the expired 
air. It was thought that the high oxygen pressure 
obtained and the greater efficiency of utilization 
would outweigh the obvious disadvantages. 

A preliminary test on the closed apparatus was 
done on the journey out to Tibet, at Thapgu, in 
Sikkim (12,800 ft.). In the main, the resulta were 
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satisfactory, but it was found that im still air the 
oxygen may get so overheated by the reactions 
in the soda-lime that conditions become thoroughly 
unpleasant for the wearer of the apparatus. 

The first high-altitude test in the closed appara- 
tus was done by Dr. O. B. Warren on the snow 
slopes above the North Col (23,000 ft.). He found 
that, although the unit seemed to be in perfeot 
mechanical order, it tended not to stimulate but 
rather to suffocate him. He was actually moving 
more slowly than the other climbers, and was 
forced to stop after every dozen stepe to recover 
his breath. 5 

When the camp on the North Col was re-ocoupied 
about ten days later, this gave me a chance for 
& comparative trial of the two forms of apparatus 
between Campe iv and v (23,000-25,700 ft.). The 
open unit was tried first, and it was found that 
within half an hour the breathing technique had 
been mastered and the tricks of the apparatus had 
been learnt. The oxygen was drawn into the lungs 
through a rubber mouthpiece which was held 
between the teeth. ‘The technique consisted in 
biting the rubber to prevent an outflow of gas 
when breathing out and releasing it when breathing 
in. When the flow of oxygen was stopped by 
biting the mouthpiece, the oxygen accumulated 
in the small canvas bag mounted above th 
oylinders. ; 


The apparatus was perfectly oomfortsble. As ; 


to speed, I found that I was moving as fast as 
the fastest member of the party and therefore 
much better than without the help of the oxygen. 
But the main difference was the absence of strain 
or fatigue. The day before, climbing from about 
21,000 ft. to 23,000 ft., I had felt really tired, 
whereas on this day climbing from 23,000 ft. to 
25,700 ft. and down again left me oomparatively 
fresh. : 

Partly to economize oxygen, and partly to test 
the affect of suddenly removing its stimulus, I 
turned. off the supply at every halt, but this did 
not seem to produce any reaction whatever. On 
the other hand, when the first cylinder was running 
out and I was olimbing with a rapidly decreasing 
supply, the effect was immediately noticeable. The 
oxygen flow had been set the previous night to 
a rate corresponding to 2-2 litres a minute at 
one atmosphere, and at this setting the first 
oylinder lasted until ten minutes below Camp v. 
The oxygen supply was turned off six hundred 
feet above Camp iv and the descent completed 
without it. 

On the following day I took the better of the 
two closed units and started off with a Sherpa, 
intending to climb about 1,500 ft., and to oompare 
my times and sensations with those of the previous 
day. But it soon became evident that there was 
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something very wrong. Mechanically everythi 
was perfect, and the valves were opening ai 
closing like clockwork, but inside the maak 
was nearly suffocating, and I had to stop frequent 
to take a dose of fresh air. If the whole of tl 
system was filled with freah oxygen, then for 
time conditions were pleasant enough, but ve 
quick deterioration followed. The absorptic 
seemed to be satisfactory, for the soda lin 
canister was warm—uncomfortably warm in faot- 
but the affects of the overheating were much mo 
serious this time than they had-been under simil 
conditions at Thangu. The mica valves on t) 
mask were tested and found to be functioning, ar 
the breathing valve controlling the supply to tl 
reservoir was ahort circuited by opening the by-pa 
valve, but nothing that I could do improved tl 
results in any way. 

The open apparatus was used again on an attem| 
on the summit involving three days’ climbing, tl 
first day up to Camp v, the second up to Cam 
vi, and the third for the attempt. It worke 
perfectly for the second ascent to Camp v, an 
just over one cylinder was used. On the followin 
day we set off over heavily snow-covered rock 
for Camp vi, which had been pitched at 27,200 f 
Thanks to the oxygen apparatus, which was worl 
ing perfectly, I was feeling very fit and reache 
Camp vi half an hour or an hour ahead of th 
others who were not using oxygen. The camp we 
magnifloently situated on a gently inolined sore 
slope, and I was interested to find the scree i 
several places cemented.together with ioe, whio 
is not known to have been found before at thi 
height*. Even here I felt absolutely no ill-effec 
on turning off the oxygen supply when I stoppe 
climbing. 

The story of our attempt to reach the mai 
ridge of the mountain on the following day ha 
already been told. We ware forced to retreat afte 
advancing only a short distance above the oamp 
In spite of oxygen, I seemed to feel the earl: 
morning cold as much as my companion Tilmar 
and I made no more impression than he did o: 
the rocks we were trying to climb. On easy ground 
however, it increased climbing speed, as wa 
immediately evident when we were roped together 

It is not an easy matter to do scientific worl 
above 23,000 ft., for Everest has a way of sappin, 
one’s energy and leaving little inclination fo 
detailed work. As a result, the testa which wer 
done on the oxygen apparatus are neither s 
complete nor so precise as one would like them t 
have been, and our conclusions cannot have th 
force of proofs. The failure of the closed apparatu 
in two independent testa on the North Ool has ye 
PERU ee Roe 
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to be satisfactorily explained, but the fact of its 
failure, coupled with the mechanical troubles which 
were experienced with it, give powerful backing 
to the arguments which have already been 
advanced against it. A closed apparatus was 
brought back from Everest, and. was tested again 
under actual climbing conditions to ascertain 
whether there had been any mechanical fault 
which might have caused the failure. Some 
Tepairs were necessary, but the canister was not 
exchanged, and neither the breathing valve on 
the flexible reservoir nor the mica valves on the 
face-piece were touched. The test showed that at 
these low altitudes (up to 2,000 ft.) the apparatus 
worked perfectly well. 

Perhaps the hardest thing of all is to estimate 
the advantage conferred by the use of oxygen. 
Comparison of climbing speeds is difficult and 
dangerous, but from the trials of 1938, it would 
seam that from 23,000 ft. to 26,000 ft., the use of 
oxygen in the open apparatus at 2 litres a minute 
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has only a alight effect on natural climbing speed. 
The reduction of strain and fatigue, however, 
provides ample justification for its use at this 
height. Above 26,000 ft., the increase in climbing 
speed becomes more and more apparent. The 
maximum advantage is obtained, as one might 
expect, on easy ground where the climber moves 
with steady rhythm. More difficult climbing 
requiring greater exertion results in an increase 
in the rate of breathing, and with the open appara- 
tus this implies a fall in the partial pressure of 
oxygen entering the lungs. 

We suffered in 1938 from the necessity of taking 
two different forms of apparatus each with different 
sized cylinders, but it is hoped that the results 
we obtained will enable a future expedition to make 
a definite choice. 


of, G1 Frych exempt an “The ageant on Mount Brera 
O22 Hrerest Bixpedition”, Alpine J. 385. 
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A Hundred Years of Photography 


TE satisfactory recording of æ soene by 
photographic means first became possible in 
1839, when Daguerre published details of the 
process which bears his namo. The ‘base’ oon- 
sisted of a silver or silvered metal plate iodized on 
the surface, and the exposure amounted to about 
ten minutes in bright sunlight. ‘Development’ took 
place in meroury vapour, which acted preferentially 
upon the exposed portions, yielding a direct 
positive. A serious disadvantage of the process 
was the fact that only one picture was obtained, 
and there was no known process of copying 
originals. Fox-Talbot im 1840 oarried the art a 
stage further by obtaining negatives on paper, 
using silver iodide as sensitive material, developing 
in galio acid, waxing the paper to make it trans- 
parent and making prints by exposing in front of a 
piece of paper sensitized with silver chloride. 

The chief drawback at this time was the length 
of exposure necessary. Soott-Archer in 1851 oon- 
siderably increased the speed with his wet collodion 
process. This latter proceas was the first successful 
attempt to use a protective colloid for suspending 
the light-sensitive substance. The wet collodion 
process was very successful and ita chief drawback 
was the fact that the plate had to be exposed 
while still wet, thus necessitating the preparation 
of the plate ‘in the field’ immediately before 


The next important step was “taken in 1871, 
when Maddox used gelatine instead of collodion as 


protective colloid and produced the first dry plate. 
The dry plate was not successful until later, when 
it was found essential to remove the salta formed 
by the reaction between silver nitrate and soluble 
halide. In addition to a gain in speed, the dry 
plate had an enormous advantage over the wet 
plate for field work, but the wet plate is still 
extensively used to-day in the photo-engraving 
industry. 

The spectral sensitivity of the silver halides is 
confined to the blue and violet end of the visible 
spectrum, but it was discovered in 1873 that the 
addition of oertain dyes oonferred added sensi- 
tivity in the direction of increasing wave-length. 
Sinoe then a systematic search has been made, 
and is still going on, for other sensitizing dyes 
giving greater sensitivity and extending the 
spectral range of the added sensitivity. It is 
possible to-day to sensitize to all wave-lengths up 
to about 11,000 A. 

Since the discovery of the dry plate, no funda- 
mental changes have taken place in photography. 
All the advance has been towards improved 
photographic quality (for example, latitude and 
gradation, speed, graininess and spectral sensi-: 
tivity). The inherent sensitivity of the silver 
halides to ultra-violet, X-rays and y-rays has 
found its application in scientiflo work. Indeed, 
during the last fifty years, photography has been 
an invaluable tool in scientific research. One has 
only to recall the part played by photography in . 
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astronomy and-spectroscopy to realize how difficult, 
and in some cases almost impossible, much of the 
work would have been without it. On the other 
hand, the manufacture of photographic emulsions 
is still largely governed by trial and error, though 
of course a great deal of knowledge has been 
gained empirically. The gelatine used is a natural 
product which contains compounds essential to 
the production of a satisfactory emulsion, and 
although something is known of the nature of 
these compounds their significance is not yet fully 
understood. Photography has gamed much from 


the advance in organic chemistry, which has paved’ 


the way towards the synthesis of sensitizing dyes. 
Enormous numbers of dyes have been prepared 
and tested for the sake of a small percentage which 
have proved useful. The mechanism of dye 
sensitization is not yet understood, but by a 
systematic study of the behaviour of dyes sufficient 
empirical knowledge has been obtained at least to 
guide the search for new dyes into more fruitful 
channels. i 

It is a far ory from thé Daguerreotype plate of 
1889 requiring 10 minutes’ exposure in sunlight to 
the plate or film of 1989 requiring 0-01 second 
under similar conditions’ of lighting and lens 
aperture, and it appears to-day that the speed 
cannot be greatly increased while retaining other 
factors such as grain within reasonable limits. The 
same could, however, have been said five years 
‘ago, yet the speed of the fastest available material 
has been increased several times since then. ~ 

Even a brief review such as this would be 
inoomplete without a word on colour photography. 
A practical method of additive qolour reproduction 
was oonosived so early as 1868, but could not be 
developed into a practical process until ‘satis- 
factory panchromatization was achieved. The 
mosaic screen processes of to-day are the outcome 
of these early theories and have reached their 
present stage of perfection largely by the increase 
in speed and oolour-sensitivity of photographio 
materials in general. Subtractive colour processes 
have within the last few years received added 
impetus by the development of colour former and 
developer coupling methods, as well as improve- 
ments in emulsion-making technique. Most of the 
practical advance in colour photography has taken 
place during the last thirty years, mainly because 
improvement was not possible in any colour 
process until efficient sensitization in the red 

* region of the spectrum had been achieved. 

The pioneers of photography were concerned 
with discovering & proceas by which the beautiful 
little pictures shown on the screén of the camera 
obscura could be permanently recorded, but the 
art hag proved of such important application in 


-` the field of scientific research that we may well 
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pause to commemorate the centenary of Piot 


graphy. 

The koyal Photographio Society held a series o 
special centenary” lectures during last winte 
session ; celebrations were held in Paris earlie 
this year, and on May 17 a joint meeting of th 
Royal Society of Arta and the Royal Photographi 
Society was held in the lecture hall of the Roya 
Society of Arta, London. This jomt meeting wa 
particularly appropriate, because it was out of th 
Royal Society of Arta that the Royal Photographi 
Society, the first photographio sosiety in the world 
was formed in 1853. Dr. Olaf Bloch opened th 
proceedings from the chair and the first speake 
was Mr. Peter le Neve Foster, the great-grandso1 
of Peter le Neve Foster who, as a member of th 
Royal Society of Arts, was partly instrumental i 
the formation of the Royal Photographio Sooiety 
The speaker referred to papers on photographi 
subjects read before the Society between 1840 anc 
the formation of the Royal Photographio Society 

The next speaker, Miss M. T. Talbot, gave | 
very interesting sidelight on the character am 
family life of her grandfather William Henry Fox 
Talbot, who may be called the pioneer of photo 
graphy in Great Britain. He was the originator o 
the negative-positive process, whereby any numba 
of copies could be obtained from one original. 

Mr. Dudley Johnston then- spoke on behalf o 
the Royal Photographic Society and stressed thi 
cordial relations that had always existed betwee 
that body and the Royal Society of Arta. He gavi 
an outline of the history of the formation of th 
Royal Photographic Society, which arose out o 
the exhibition of photographs held in 1852 unda 
the auspices of the Royal Society of Arts. He rea 
extracts from correspondence between the earl 
organizers who were responsible for the formation 
of the Royal Photographic Society, from whioh i 
appeared that Fox-Talbot generously relinquishec 
his patent rights on the calotype process in favou: 
of the amateur photographer in order to make thi 
formation of a photographic society possible. 

Mr. A. J. Bull then gave a demonstration of Fox 
Talbot’s photogenic paper, and the wet-collodior 
process originated by Scoott-Archer in 1851 and stil 
extensively used in the photo-engraving industry 

A number of exhibita of historic interest wer 
on view. Some early cameras of Fox-Talbot wer 
supplied with a hole and cork in the front, so tha 
the operator could remove the cork and apply hi 
eye to see how the exposure was getting on. O: 
scientific interest was the result of an attempt by 
Rir William Crookes to photograph the moon ir 
1855. In addition, photographs made by the early 
processes, fine as some of them were, showed the 
enormous progress that has been made in the lasi 
jnundred years. 
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> Submicroscopic Morphology of Protoplasm 
and its Derivatives* 


CYTOPLASM 


Co TORR ASM in neither © maa hgud nor a true 
solid, but has an interesting combination of 
characters which place it between the two states. 
Is may contain as-much as 97 per oent water, and 
in some circumstances exhibita streaming, or flow ; 
in contrast, it has some measure of rigidity, tensile 
strength, and elasticity. It is not perfectly elastic, 
however, but plastic deformation ; the 
surface is sticky, and the material may be drawn 
into fine threads. ‘To these properties must be 
added thixotropy (a change from the semi-solid to 
the semi-liquid state caused by stirring), imbibi- 
tion, semipermeability, and optical anisotropy. 
Earlier attempts to explain the properties of 
cytoplasm, for example, the ‘alveolar’, ‘granular’, 
and ‘fibrillar’ hypotheses, have proved inadequate, 
and have been discarded in favour of a gel struo- 
ture: whereas the former postulated structural 
units of microscopic dimensions, the latter involves 
a structure beyond microscopic resolution. A 
colloid is described as having a dispersed phase in 
a oontinuous dispersion medium. Ostwald de- 
soribes nine posaible combinations, since either of 
the two phases may be liquid, solid, or gaseous, 
and eight of these are recognized in Nature (that 
is, all exoept the gas-gas combination). A oon- 
sideration of the properties of each fails to explain 
all the properties of cytoplasm, and it would appear 
that the substance cannot -be an ordinary colloid 
with dispersed particles. 

Within limita, the shape of the particles does not 
affect the properties of a dispersoid, but if they are 
filamentous, as indeed is known to be the case in 
cellulose and proteins, they will be in frequent 
contact with one another, and form a continuous 
framework, that is, a retiGular system instead of a 
corpuscular one, so that both phases are continuous 
and mutually interpenetrating. It is essential that 
the ‘framework phase’ be solid, though the second 
phase may be either solid, liquid, or gaseous. In 
order to follow so far as possible the terminology 
of Nageli, who laid the foundations on which the 
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Tnstitote of a Da aad deltvered a series of three lectures ai 
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present conceptions have been built, the frame- 
work phase is called the ‘micellar framework’, and 
the meshes of the network the ‘intermioellar 
’. The material occupying these spaces is 
called the ‘imbibition medium’, as distinct from the 
dispersion medium of ordinary colloids. Whereas 
reduction in size of the particles of a corpuscular 
dispersoid would, when molecular dimensions were 
reached, result in a true solution which would 
not have colloidal properties, a similar reduction 
in the dimensions of a micellar framework would 
simply mean a decrease in thickness of the micellar 
threads, leading ultimately to a molecular reticulum 
which would retain many of the properties of a 
colloid, and if the points of attachment were 
sufficiently numerous would still be a gel. It may 
now be considered how the known constituents of 
cytoplasm can be fitted into such a plan. 

In addition to water and inorganic constituents, 
the cytoplasm consists of proteins, phosphatides, 
and lipoids. The fata, which may be taken as 
representative of the last group, are formed from 
fatty acids esterified with glycerol. The molecule 
may be pictured as a three-pronged fork (Fig. la), 
the prongs representing lipophilic, fatty aii 
chains. They have neither hydroxyl nor carboxyl 
groups, and, in consequence, are immiscible with 
water. The phosphatides, by way of contrast, are 
of a polar character. For example, lecithin is a 
glycerol ester with two fatty acid chains and one 
hydrophilic choline phosphate group. As the 
hydrophilio and lipophilic groups are mutually 
repellent, the molecule may be compared with a 
tuning fork having two lipophilic prongs’ and a 
hydrophilic handle (Fig. 16). .The proteins are 
polypeptide chains of indeterminate length with 
various side chains, which may be hydrophilic, 
lipophilic, acidio, or basio, according to the protein. 
These chains have three important characteristics : 

(a) A repetition of similar links, comparable with 
the metamerio segmentation in zoology; (b) a 
great variety of composition due to differences in 
possible arrangement of the side chains; and 
(c) a reversible contractibility which is probably 
important in vital processes. 

Of the three constituents mentioned, the pro- 
tein chains alone have a structure capable of 
forming a molecular reticulum. Moreover, this 
framework is capable of carrying the other con- 
stituents of the cytoplasm in association with 
suitable side chains. Indications of “possible , 


Fig. 1. 


combinations of this type are suggested in Fig. 2. 
Fig. 3 indicates types of union such as might 
ocour at pointe of attachment of the chains them- 
selves. Type I, between two lipophilio groups 


(CH; H,C—) is a homopolar ooheeion bond of 


the kind found in paraffin wax ; it would be affected 
by changes in temperature. -'Fype I, between hydro- 
philic side chains (|—_OH ... HO) represents a 
heteropolar cohesion bond, or secondary valency 
bond ; it may be loosened by heteropolar agents, 
and is capable of swelling. Type IL, between 
acidic and basio side chains (}—COO-... NH+—|) 
. forming a salt by ionio valency bonds, is affected 
by changes in hydrogen ion concentration. Type 
IV is a primary valency bond, and this particular 
type is dependent on redox reactions. A loose 
reticulum of the kind illustrated in Fig. 4, held by 
such bonds, would be sensitive to many kinds of 
change in environmental conditions. 

The property of semipermeability may be oon- 
trolled by lipoids incorporated in the protein 
network. These must be accumulated in the peri- 
pheral zone, because dyes which cannot penetrate 
the plasmatic surface spread freely in the oyto- 
plasm when introduced by micro-injection. The 
high water content of cytoplaam together with 
mechanical rigidity, elasticity, and tendency to 
retain shape, are readily explained on the basis of 
a reticular framework, but would be difficult: to 
account for on other systems. The properties of 
plasticity, viscosity, and protoplasmic streaming 
are leas easily explained. It may be assumed 
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that under certain conditions some of the bonc 
are loosened for a short time so that the micelle 
threads may slide over one another, and find ne 
pointe of attachment. Not all the bonds would b 
loosened at the same time, for the polypeptid 
chains move in parallel groups as shown by th 
optical anisotropy, and this arrangement is respor 
sible for the stickmess, tensile strength, and th 
possibility of being drawn into threads. Finally 
Seifriz has shown that protoplasmic movement ha 
a pulsating rhythm, and it is suggested that thi 
is associated with the periodio contractions of th 
polypeptide chains. 


CHLOROPLASTS 


Following the lines which appear to have beer 
so successful in the investigation of cytoplasm, thi 
molecular constitution of the main constituents o 
the chloroplasts was studied. Approximately hal 
the chloroplast consists of protein, rather mon 
than one third of lipoids, and about eight per cen: 
of inorganio substances. The pigments (chloro 
phyll a and b, xanthophyll and carotin) constitute 
only & very small proportion (for example, 1:5 pe 
cent in tobacco leaves). It would appear probabl 
that the proteins form e micellar ‘retioulum as iz 
the cytoplasm, and that the smaller molecules o: 
the lipoids are lodged within the reticulum. Thi 
pigments are probably associated with the poids 
The chlorophyll molecule may be likened to c 
signet, or rubber stamp, the disk representing c 
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socalled porphine ring, which is hydrophilio, and 
wontains the nitrogen and magnesium of the 
chlorophyll, and the handle representing a lipo- 
philic chain (Fig. 5a). The carotinoids are hydro- 
carbons (C,H), and are completely lipophilic. 
The xanthophylls are alcohols with one or more 
OH groups, and their affinity for water varies 
accordingly. Fig. 5b is a diagrammatio representa- 
tion of the molecule. 

Some indications of the prob- 
able arrangement of these unite 
within the chloroplast are afforded 
by the optical properties. From 
observation of double refraction, 

w Fig. 6. ®) and of the changes of this pro- 
: perty with change in the imbibi- 

tion medium, it is inferred that the chloroplast 
is composed of submicroscopic layers, and that 
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one type of layer oonsista of ly orientated. 
lipoid molecules. Since about half the chloro- 
plast is protein, perhaps this alternates with 
the lipoid layers. Menke has actually observed 
a microscopic layering in some instances, and 
it would therefore appear likely that this sug- 
gestion is correct. Chlorophyll exhibits fluores- 
cence when dissolved in aloohol or acetone, but the 
' property is lost when water is added, because the 
molecules tend to form aggregates in which the 
lipophilic portions are directed towards one 
another and away from the water. Chlorophyll 
also exhibits fluorescence in the living chloroplast, 
and when in the form of mono-moleoular layers on 
aluminium hydroxide, or with layers of lecithin. 
It is concluded that in the chloroplast chlorophyll 
ooours in layers, and, as already mentioned, in 

association with the lipoids. 
Studies of the absorption of light by chlorophyll 
in the living chloroplast and various solvents, 
e 
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however, indicate that in the chloroplast it 
must ocour in contact with an‘aqueous phase. 
Fig. 6 shows a possible arrangement of the units 
involved which satisfies all the requirements 
mentioned, including the association of the chloro- 
phyll with the lipoids as required for fluorescence, 
and with an aqueous phase as required for light 
absorption. Moreover, the scheme is quite oom- 
patible with the findings of plant physiologists. 
Although some assert that the chlorophyil is con- 
cerned in the reduction of the carbon dioxide 
molecule, there is much evidence that its funotion 
is the capturing of energy from light. There is no 
stoichiometrio relation between the carbon dioxide 
assimilated and the chlorophyll present, but .for 
the assimilation of one molecule of carbon dioxide 
some 2,000 molecules of chlorophyll are involved. 
This number is called the assimilation unit, and it 
is estimated that even if the suggested layered 
system is complete within grana of about 05e 
diameter, every chlorophyll layer might well 
contain about a hundred assimilation unite. 
Prof. Baur, of Zurich, has obtained traces of 
formaldehyde photolytioally from carbon dioxide 
esterified with higher alcohols when brought 
together with a fluorescent pigment and a redox 
system. ‘The method has striking parallels with 
the scheme outlined in Fig. 6. Molecular layers of 
chlorophyll mixed with cetyl aloohol in molecular 
proportions of about 1:30 were fixed by adsorp- 
tion on threads of cellulose acetate. This system 
was dipped in a solution of methylene blue buffered 
with calcium carbonate, which acted as a redox 
medium (similar to the small amounta of ascorbic 
acid or iron compounds in the living chloro- 
plast) in an atmosphere of carbon dioxide. 
In this system the chlorophyll appears simply to 
capture light, and may be replaced by other 
fluorescent dyes. It is important to notice also 
that the chemical reactions occur in a lipoid 
medium, as, for example, cetyl aloohol. Although 
Baur’s system has an efficiency greatly removed 
from that of the chloroplast, it offers valuable 
contributions to fundamental knowledge. 


GENERAL CONCLUSIONS 


Evidence from chemistry, physics, and botany, 
indicates that many important constituents of 
plants are built of ‘mixed systems’. The loose 
reticulum of the cytoplasm is as yet not well 
understood, but more is known of the cell wall 
with ita ‘rodlet mixed system’, and the chloroplast 
with ita layered, or ‘platelet mixed system’. Such 
systems are not uncommon in other biological 
fields. Rodlet structure is found in the framework 
of chitin, silk fibroin, keratin, collagen tendons, | 
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musole myosin, eto., and a stratified structure with 
alternating lipoid and protein layers in the sheaths 
of myglinated nerves, the rod-shaped oells of the 
retina, and the red blood corpuscles. It is interest- 
ing, moreover, to trace a ‘linear principle’ through 
chain-molecules, micelles, and fibrils, to fibres in 
the mechanical tissues, and a ‘foliar principle’ 
through molecular layers of Pigments associated 
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with layers of lipoids and proteins, in discoid grana 
in disk-shaped plastids which are exposed to light 
in a flattened leaf. The study of morphology must 
be pursued nọt simply to the somewhat arbitrary 
limit of microscopic resolution, but to the molecule, 
in which any change results in a change in the 
nature of the material itself: - 
8. H. CLARKE. 
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: l Obituary Notices 


Mr. E. H. Richards 


T is with deep regret that we record the death of 

Erio Hannaford Richards, of the Rothamsted 
Experimental Station, Herts, which oocurred at 
Bovey Tracey on May 16. ~ 

Richards was born on June 28, 1878, at Hanwell, 
Middlesex, only son of Joseph Peek Richards, medical 
superintendent of the Middlesex County Asylum in 
1867-92, and educated privately. In 1902 he joined 
the staff of the Royal Commision on Sewage Dis- 
posal, working under Dr. George MoGowan, and was 
put in charge of the Cammission’s large-scele experi- 
mente at Dorking on different methods of sewage 
purification. These were brought to a successful 
conclusion. In 1909 he was transferred to Belfast to 
study methods of dealing with the excessive growth 
of seaweed in Belfast Lough : this was done in associa- 
tion with Prof. Letts of Queen's University. He then 
returned to Dr. MoGowan’s laboratory at Ealing, 
where he remained until 1913. 

In that year, the Hon. Rupert Guinness (now Lord 
Iveagh) decided to arrange for investigations into the 
possibility of utilizing organic waste materials as 
fertilizers. His experience of the Bagshot sandg at 
Woking had impressed upon him the need for making 
greater use of organic manure, while the growing 
tendency to substitute motors for horses was de- 
creasing the supply of the stable manure which had 


hitherto been the mainstay of market gardeners, ` 


potato growers and dairy farmers around London. 
He saw, therefore, the need for opening up new 
supplies, and he provided the funds for the Rotham- 
sted Experimental Station to carry out a full investiga- 
tion. E. H. Richards was chosen for this work, and he 
fully justified the selection: 

For the first few years, in collaboration with me, 
Richards studied the changes taking place in the 
making and storing of farmyard manure and showed 
how the losses occurred, and how also they might be 
reduced. Information was also obtained about the 
decomposition processes that occurred during the 
making and storing of the manure. This side of the 
work was greatly developed by an investigation made 
in association with H. B. Hutchinson on the factors 
determining the rate and extent of the microbiological 
decomposition of straw. ‘The essential conditions 
were an adequate supply of nutrients, particularly 
of nitrogen, which was generally deficient in the straw 


. itself; not too acid & reaction ; and proper supplies 
of moisture and of air. The important practical 
result emerged that straw and other vegetable matter 
could be fairly rapidly decomposed with production 
ofa humus manure by the simple expedient of adding 
a source of nitrogenous food for the micro-organisms 

about the decomposition, and ensuring that 
the heap did not become too acid. The principles ‘of 
compost-making were thus for the first time set out, 
and, although others have applied them in various 
ways, no new fundamental principles have been 
found. 


One method of using the new principles, and the 
simplest that bas yet been devised for use under 
British of similar conditions, was developed by 
Adoo, an organisation set up for this purpose by 
Lord Iveagh ; it has been so successful that some 
100,000 tons of manure are said to be made annually 
ee ee ee 
gardeners in Great Britain and by planters overseas. 
The method is also used’ in France for the making 
of mushroom beds. It is, however, lees suitable ‘for 
farmers, though modifications are from time to time 
devised which cheapen it. 

In recent years Richards was also engaged on an 
investigation into the purification of effluents from 
sugar beet factories and milk factories. This was 
carried out for the Department of Scientiflo and 
Industrial Research in association with D. Ward Cutler 
and his colleagues in the Microbiological Department 
abt Rothamsted, and with 8. H. Jenkins, who super- - 
vised the large-scale experiments, while Richards 
himself had as ‘collaborator N. W. Barritt. This work 
led to the discovery of the conditions necessary for 
decomposition and puriflcation of the effluents, and 
methods were then devised whereby these conditions 
could be secured in factory practice. The whole 
investigation affords an excellent example of success- 
fal collaboration of three groupe of workers for the 
solution of a difficult technical problem. 

All his life Richards had suffered from a deformity 
which might have crushed the spirit of a leas courageous 
man, But his spirit was indomitable, and he let 
nothing stand in the way of the work he had set 
himself to do. He had perforce to renounce same of 
the pleasures of life, but he had the satisfaction of 
gaining in the highest degree the respect and affection 
of all who were associated with him. He was a loyal 
e 
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wlleague and a considerate supervisor, but as he was 
sasparing of himself so he expected and obtained 
lhe best that his associates could contribute to the 
rork they had in hand. E. J. RUBSELL. 


Rev. W. J. O'Leary, S.J. 

Farums W. O'Leary, S.J., whose death occurred 
ecently, was born in Dublin in 1869, son of Dr. W. 
Leary, M.P., a well-known Home Ruler. After the 
usual course of study—in Louvain and Dublm—he 
zas occupied chiefly in teaching physica and 
stronomy in one of other of the Jesuit colleges in 

Father O’Leary’s work on pendulums aroused, his 
soterest ın seismology, aa the result of a visit to Prof. 
F. Milno’s observatory at Shido, I.0.W. He designed 
« form of inverted pendulum eeismometer in which 
16 replaced the suspension suggested by Tchebicheff 
oy one designed by himself. The shaft of the pen- 
lulum was supported on a steel plate which was 
suspended in a conorete pit by three steel wires. The 
oendulum thus suspended was extremely sensitive 
and almost unstable. A suitable arrangement of 
levers and pens traced a record on amooth paper 
moving on a rotating cylmder. The weight of the 
‘bob’ was one and a half tons. This instrument 
gives a very wide and clear record. In connexion 
with this he designed a recording clock on the free 
pendulum principle. It is of interest that Father 
O'Leary made and mounted every part of both 
eeiamograph and clock bimself—with the exception 
of the castings for the bob. The instrument oon- 
structed by him in 1916 is still functioning in the 
Rathfarnham Castle observatory, and the steel wires 
have nob been replaced. It is the only one of its 
kind in existence. 

On the death of Father Pigot, director of the 
Riverview College Observatory at Sydney, Father 
O'Leary was appointed to succeed him in 1929. 
Until last year he held this post, when he retired, but 
still continued his work. In addition to his seismo- 
logical activities, he did valuable work on the obser- 
vation of variable stars, and designed & special form 
of blink comparator for this purpose. His work also 
included observations on solar radiation. 

With the exception of a text-book on mechanics 
and the results of his observations, Father O’Leary 
published very little. The detailed description of his 
free pendulum clock, a piece of original and first- 
class work, awaits publication. It has only been 
described in the patent specification. 

Father O’Leary was a past president of the New 
South Walesa branch of the British Astronomical 
Association. He was well known to members of the 
British Association, before whom he preached on 
more than one occasion. The end came with great 
suddenness. For some time his heart had been giving 
him trouble, but this did not interfere with his work, 
and only the night before he had been workmg as 
usual in the observatory. A most kindly and popular 
man, he will be missed not only as a scientific worker, 
but still more as a friend. H. V. GEL. 
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Sir George Kenrick 

By the death on May 28 of Sir George Kenrick, 
the educational world has lost a man whose record 
for public service is remarkable even in a city, Bir- 
mingham, which is outstanding in ita reputation for 
the production of leaders in civio work. 

Sir George was born in 1850, and after a training 
as an engineer in the Nettlefold works, he entered 
the well-known firm of hollow-ware manufacturers 
founded by his grandfather. At thirty years of age 
he was elected a member of the Birmingham School 
Board. He was elected to the City Council in 1903 
and was made chairman of the Education Committee, 
& post which he held for eighteen years. Together 
with George Dixon, he founded the Birmingham Day 
Training College for Teachers, giving £5,000 for ita 
endowment. In 1886, as a member of the Council of 
the Birmingham and Midland Institute, he gave 
£1,000 towards the equipment of ita metallurgical de- 
partment. When Mr. Joseph Chamberlain announced 
his scheme for the creation of a University of 
Birmingham Kenrick subscribed £10,000. He went, 
with the late Profs. Poynting and Burstall, on a tour 
of inspection of American universities to acquire 
first-hand knowledge of the development of engineer- 
ing departments in the United States with a view to 
the creation of such a department in the new univer- 
sity. He became chairman of the Building Committee 
which was responsible for the buildings on the new 
site at Edgbaston. When the formal opening of the 
new buildings by King Edward VII was arranged for 
1909, it was fitting that George Kenrick should be 
Lord Mayor, and his services to education were 
recognized by the King in the oonferment of a knight- 
hood. When Mr. Joseph Chamberlain made a second 
appeal for funds for the University, Sir George again 
made a donation of £10,000, and ın 1914 on the 
death of Prof. J. H. Poynting he gave £18,000 to 
endow the Poynting chair of physics. 

So far back as 1881, George Kenrick introduced com- 
pulsory physical training into the elementary schools of 
Birmingham—the first attempt made by any school 
board to introduce physical training as part of the 
curriculum. Nor did his interest end with the trainmg 
of the children, for he founded and endowed the 
Birmingham Athletic Institute for young men and 


. women. He himself was a devotee of outdoor sport 


—fishing and shooting, cricket, lawn tennis, cycling 
and walking (even in old age he scorned an overcoat). 
He was an enthusiastic gardener; and, as a keen 
entomologist, he had made a fine collection of 
Lepidoptera in his extensive travels in India and 
the Americas. He had literary leanings, was 
specially interested in Shakespeare, and had a fine 
library. 

In disposition, though modest and retirmg, Sir 
George was characterized by quickness of judgment, 
untiring energy and tenacity of purpose. The city 
of Birmingham recognized ita indebtedness and 
admiration for his services by conferring on him the 
highest honour at ita disposal, that of an honorary 
freeman, in 1923. He was unmarried. 

G."A. 8. 
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“News and Views 


Sir Thomas Holland, K.C.S.L, F.R.S. 

Tua Albert Medal of the Royal Society of Arta for 
1939 bas been awarded to Sır Thomas H. Holland, 
‘for hia services to the mineral industries”. Sir 
Thomas Holland is principal and vice-chancellor of 
the University of Edinburgh, ahd in the course of a 
long and distinguished career has rendered eminent 
services to industry and industrial research, both at 
home and m the Empire. Outstanding among the 
resulta of his overseas activities is his close connexion 
with the development of Indian industry, which to-day 
is based upon the recommendations of the Indian 
Industrial Commision over which he presided in 
1016. He has held many high sppointments in 
institutions connected with science, geology, mining, 
metallurgy and petroleum, and was chairman of the 
Council of the Royal Sooiety of Arta during 1925-27. 
The Albert Medal was instituted in 1862 as a memorial 
of H.R.H. the Prince Consort, for eighteen years 
president of the Society, and is awarded annually for 

mgui merit in promoting Arts, Manu- 
factures ot Commeroe”. 


Use of Oxygen in Climbing 
Pror. YanDELL Hexpmnson’s article on “The Last 
1,000 ft. on Everest”, published in NATURE of 
June 8, p. 921, gives expression to the physiologist’s 
doubts about the possibility of climbing to 29,000 ft. 
without the use of oxygen. Prof. Henderson attempts 
the difficult task of analysing the fall in climbing 
speed with increase in altitude and suggests that it 
reaches zero at 29,000 ft. If this conclusion is correct, 
it is folly to attempt the ascent of Mount Everest 
without oxygen, but mountaimeers may answer that 
information about climbing speeds at great altitudes 
is too scanty to justify any precise estimate of limiting 
altitudes and may pomt out that, so far, climbers 
heave done as well without oxygen as with it. The 
most compelling argument in favour of the use of 
oxygen would be the production of a really effective 
apparatus. On this point Prof. Henderson is emphatic - 
that the so-called open apparatus is valueless and that 
a closed unit, involving absorption of carbon dioxide, 
is essential. But in spite of the poasible theoretical 
advantage of tbe latter type, it has never been 
successfully used for climbing at high altitudes. 
The open apparatus, however, as is pointed out in 
an article on p. 961 of this issue, by a member of last 
year’s Everest expeditian, has twice been used with 
some success. For the future, it is clear that thare is 
ample room for improvement in methods of orygen 
administration in climbing. Increase in efficiency of 
utilization ig desirable provided that it does not 
sacrifice other essential qualities, but another and 
perhaps eesier lne of attack is the reduction of 
it, by mechanical improvement of valves and 

ers, 


Scientific Psychology in France 

Tam centenary of the birth of Théodule Ribot, anc 
the jubilee of the foundation of the chair of experi 
mental psychology in the Collége de France, of the 
Laboratory of physiological peychology at th: 
Sorbonne, and of the famous thesis, ‘L’Automatiame 
psychologique”, submitted by “Pierre Janet, wil 
be celebrated by a gathering at the Sorbonne or 
June 22, under the presidency of the Minister o 
National Education. Among those who will tak 
part will be E. Faral, head of the Collége de France 
Prof. P. Janet, and Prof. H. Piéron, who succeedeo 
Binet as director of the laboratory at the Sorbonne 
A jubilee volume, in which many psychologista are 
collaborating, is to be published in honour of Ribot, 
Binet and Janet, who were the pioneers of scientific 
peyohology in France in its chief lines of advance, 
namely, physiological psychology end laboratory 
investigations, the study of the child, pathological 
peychology and the study of mental anomalies. The 
general principle of the comparative method affirmed 


. by Ribot has dominated the development of scientific 


psychology in France, and bas contributed notably 
to the application to teaching and to industry of the 
science of the mind. The secretary of the committee 
responsible for the commemoration is -Prof. H. 
Piéron, Collège de France, Paris. 


Philosophical Approach to Religion 

Tum sixteenth Unity School was held at Jordans 
Hostel in Bucks on May 12-15. The general subject 
was “The Philosophical Approach to Religion”, and 
an addrees introducing the subject was given by Mr. 
F. 8. Marvin on the evening of May 12, when he 
reaffirmed his belief in positivism, poasibly modified 
in certain aspects to relate it to certain more recent 
ideas. In the discussion, Lord Samuel put forward 
& view involving in one aspect the idea of causality 
leading to a creator God. On May 18, Dr. Helen 
Wodehouse, Mistress of Girton, in an address charac- 
terized by beauty of expression, introduced the 
question of what is the philosophical approach to 
religion. The discussion was opened by Prof. J. H. 
Muirhead, and the Rev. J. H. Brittain contributed 
some remarks on the historical elament in current 
religion. Prof. John MacMurray gave a stimulating 
discourse in opening a sesion on “Religion as the 
Basis of Reality” and sought to find the easence of 
religion in personal relationship. He also made some 
comments on the differences between the scientific 
and the religious attitudes ; discussion of this subject 
was continued on May 14, when Dr. C. H. Deech 
spoke on the effect of the developmant of science on 
religion. In a concluding addreas on the future 
Prospects of religion, Prof. Harvey considered a 
number of factors that have to be taken into account, 


, ond put forward some tentative conclusions. Though 
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the discussions sometimes seemed to show difference 
rather than unity of opinion, at the last meeting it 
was felt that there was common agreement in 
rejecting the objecta of devotion put forward by the 
military States and in seeking to unite men to serve 
some worthier purpose, which has been known by 
various names. Valuable interludes were provided 
by Dr. R. N. Salaman, who spoke on the Society for 
the Protection of Science and Learning, and by Mrs. 
Beer, who described a recent visit to Germany and 
Austria. Further information on the Unity Schools 
can be obtained from Mr. F. 8. Marvin, Pantiles, 
Ooneydale, Welwyn Garden City, Herts 


Experimental Work on A.R.P. 

Daz. R. E. STRADLING, chief adviser for research and 
experiment, A-R.P. Department, Home Office, de- 
livered the first of three lectures arranged by the 
Institution of Civil Engineers on air raid precautions. 
After referring to the creation some months ago of 
the special Research Branch of the A.R.P. Depart- 
ment of the Home Office, and to the recent appoint- 
ment of a Civil Defence Research Committee under 
the chairmanship of Dr. E. V. Appleton, which would 
ensure that the full resources of the scientiflc world 
would be enlisted in the services of that section of 
Government activity, Dr. Stradling dealt with the 
question of protection from the effects of the high- 
explosive bomb. On detonation, a very high pressure 
is produced which causes the metal case to expand 
to possibly one and a half times ita original size and 
then burst into fragmenta. In addition to the 
formation of splinters, the expanding gases have two 
effecta: actual movement of gas giving the effect of 
a very ‘high wind’, and a wave sent out through the 
air which is similar to a sound wave. The first effect 
causes major destruction on a surprisingly local 
scale; about 30 feet from a large bomb, the effect 
has practically disappeared. Outside that zone the 
acoustic type of wave can spredd a very long distance. 
Its effects on a structure can be disastrous, but more 
especially on those portions which have a high 
natural frequency, such as windows and the like. 
Experiments show that the effect is dependent upon 
the structure itself, as well aa upon the form of the 
wave. Due to the adoption of basements as shelters, 
the question of earth movements around an exploding 
bomb is also of importance. There is a zone around 
the bomb in which few normal structures can be 
expected to stand, but it is very limited in extent. 
The wave which is effective at longer distances is 
somewhat similar to a very slight earthquake and 
has little effect upon a normal building. Further 
lectures in the series will be given by Colonel F. J. 
Wyatt, on camouflage, on June 12; by D. Anderson, 
on the design of bomb-proof shelters, on June 20; 
and by Brigadier O. A. Bird, on the work of the 
military engineer in war, on June 27. 


Roman Frontiers in the East . 

Sin AUREL ATEN has recently cgmpleted a survey 
of the houndary line of. the ancient frontier -of the 
Roman Empire in Iraq and Transjordania. This is 
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a part of a projected survey of the eastern frontier of 
the Empire, of which the Syrian section, with which 
Sir Aurel Stein’s work connects, has been surveyed 
by Father Poidebard. Sir Aurel Stein’s expedition 
was supported by the British Academy and the 
Society of Antiquaries of London and carried out 
with the co-operation of the Royal Air Force and the 
Iraq Petroleum Oompany. In a summary account of 
the survey (The Times, June 1) Sir Aurel states that 
he traced the line of forte along the south and north 
sides of the Jebel Sinjar.. Between Nisibin and Mosul 
he found the old defences, which had commanded 
the road of invasion between Mesopotamia and 
northern Syria. Turning thence to Kirkuk, he visited 
and determined to his satisfaction the exact site of 
the battle of Arbela in Alexander’s campaign, and 
along the middle Euphrates had made the remarkable 
discovery of a comparatively well-preserved castle, 
which was clearly Roman, and had at ite side a 
barrage, which bore the stamp of Romaq work. 
This affords evidence of the protection given to the 
trade route so far down as central Mesopotamia, 
possibly in the reign of Septimius Severus. The 
Roman track was traceable from the air and in 
places even on the ground. The last month of survey 
work covered the Via Nova, constructed in the reign 
of Trajan from the port of Aqaba on the Red Sea to 
Petra and the great centres of Syria. This route has 
now been determined and mapped for a distance of 
about 120 miles. Several old Roman milestones, 
from which the inscriptions had almost disappeared, 
were found in the Wadi Yitm. The distances between 
the milestones is remarkably acourate. Thence the 
road climbs to the top of the chain of mountains 
above the rift valley of the Wadi-el-Arabah, south of 
the Dead Sea, and follows the line of cleavage to 
Petra. 


Finds from British Bronze Age Barrows 

Fs from the recent excavation of two bronze 
age round barrows, one at Stockbridge Down, 
Hampshire, and one at Reffley Wood, King’s Lynn, 
Norfolk, are now on exhibition in the Prehistoric 
Saloon of the British Museum (Bloomsbury). Both 
barrows belong to the Early Bronze Age and date 
from about 1700 B.o. The Hampshire barrow was 
excavated by Dr. N. Gray Hill, and that at Reffley 
Wood by Mr. P. L. K. Schwabe and Mr. I. J. Thatcher. 
While the sites exemplify the two types of ground 
on which such barrows are found, namely, chalk 
down and sandy heath, in their characteristics they 
exhibit a striking similarity. In each the body had 
been laid approximately in the centre in the con- 
tracted position and accompanied by earthenware 
beakers. At Stockbridge the skeleton was m a 
remarkably good state of preservation and was 
accompanied by an almost intact beaker, but at 
Reffley Wood the skeleton had disappeared and no 
complete beaker was found, although the whole area 
under the mound was strewn with fragmenta. At 
both sites there were secondary intermenta in the 
mound, belo to the later period of the Middle 
Bronze Age about 1400 B.o., when cremation was s 
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practised. In both barrows examples of the small 
segmented Egyptian faience beads were associated 
with the secondary burials. About eighty finds of 
Egyptian beads have now been made in Britain. 
The segmented type occurs in Egypt in the Eighteenth 
Dynasty from about 1600 B.o. onward, and is 
especially abundant at Tell el-Amarna (1380—50 B.0o.). 
These beads have also been found in Hungary, 
Moravia, and Holland, and are thought to have 
reached Britain through Greece, travellmg across 
Europe along the amber trede-route. 


Journal of Endocrinology 

A xaw journal, to be devoted to TE E E 
subjects, under the title Journal of Endocrinology, 
has recently been founded. Its scope will be the 
publication of communications which advance know- 
ledge concerning the internally secreting glands, the 
mode of their actions, the nature of their secretions, 
and the disorders of their functions. It is hoped that 
strong support will be given by contributors from 
abroad. There may be some who question the 
desirability of any step which might seem to accen- 
tuate the division of the field of medical and bio- 
logical sciences into specialixed departments and 
groups, but there can be little doubt as to the 
necessity for this new journal. The large and rapidly 
increasing amount of work on endocrinology published 
by British investigators, and the lack, hitherto, of a 
British journal specifically devoted to this subject, 
has led to the overcrowding of journals having 
other and more general interests. As a result, there 
has been increasing difficulty for endocrinologista who 
have work to publish, as well as for those who need 
ready access to the published work in this field. The 
foundation of this new journal was preceded by 
consultation with the editorial boards of a large 
number of journals, and it is significant that, without 
exception, these boards were in favour of the project. 
The control of the journal is vested in a Council of 
Management, and it will be edited by Prof. E. O. 
Dodds, who will be assisted by an editorial board 
consisting of Dr. P. M. F. Bishop, Prof. C. R. Haring- 
ton, Prof. G. F. Marrian, Dr. A. 8. Parkes, Dr. F. G. 
Young, and Dr. 8. Zuckerman. Dr. R. L. Noble has 
been appointed as assistant editor. The journal will 
be published, in the first place, four times a year, 
and the subscription is 30s. or six dollars. The first 
number is due to appear during this month. 
Society of Rheology 

Tue Society of Rheology was founded in 1929 to 
further the study of the deformation and flow of 
matter in the broadest sense. The tenth annual 
meeting was. held at the end of last year. At the 
banquet it was pointed out that expenses were not 
being met, and a discussion took place on the status 
of the Society and its publications programme. The 
policy favoured, almost unanimously, was to continue 
publication of the Rheology Leafie and to enlarge it 
to inckude invitation review papers, while ordinary 
research papers would be published, as at present, in 
thé Journal of Applied Physics. It was agreed that 
abstracts and bibliographies should be limited to 
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those covering speciflo topiœ (not specified in the 
report) and that no attempt should be made at any 
complete covering of rheological literature.” The 
co-operation of members was sought for increasing 
membership, but it was not mentioned how far this 
drive was to be international. The obvious method 
of circularixing authors of papers on rheological 
subjecta, which does nob seem to have bean carried 
out in the past, was not mentioned. Rheology is 
one of those fields which include several sciencesa— 
physics, chemistry and physical chemistry and, of 
late years, biology. Its importance: and scope are 
the necessary increase of support, the Society should 
then fulfil a very useful function. It would be 
especially valuable if its finances reached the point 
where it became possible to list (without full abstrast- 
ing) all papers bearing on the subject. Now the 
Society is staking its reserves on the drive for in- 
creased membership in such manner that they will 
be exhausted in two years if the drive fails. It is 
to be hoped that the Society will receive the required 
support. Those interested should apply to the 
American Institute of Physics, 175 Fifth Avenue, 
New York. The subscription for associate members, 
who will receive the Rheology Leafie, is 2.50 dollars. 


University of Minnesota Hydraulic Laboratory 

In Engineering of May 26 is an illustrated article 
on the large hydraulic laboratory recently oom- 
pleted on the Mississippi River at St. Anthony Falls, 
Minneapolis, for the University of Minnesota. The 
laboratory is on Hennepin Island, which is joined to 
the banks of the river by a dam constructed for the 
purpose of power development at the falls, and it is 
designed to operate practically entirely by water 
diverted above the falls. There is.a natural drop of 
fifty feet and the laboratory can handle for experi- 
mental purposes rates of flow in exceas of 300 cusecs. 
Flows up to this amoufit can be accurately measured 
by volumetric basins. The laboratory consists of five 
units, namely, the main experimental laboratary, the 
hydraulic machinery and pump laboratory, the tur- 
bine testing laboratory, the large-scale volumetric 
In the first of these units is a river model section 
where at present there is under construction a 
working model, 160 ft. long and 86 ft. wide, of the 
Missiasippi in the vicinity of St. Anthony Falls. The 
lecture roam has been arranged so that large quan- 
tities of water can be handled readily at the platform. 
Below the platform runs the main overhead supply 
flume of the laboratory, while above it is a head 
control room containing a constant-level reservoir 
situated in the tower above the auditorium. The 
experimental flume which runs through the main 
laboratory can be used for experiments with ship 
models. 


Improvements in Submarine Telephony in 1938 
Ir the Engineering Supplement to the Siemens’ 
Magamns of May, an account is given of three 
submarine cables laid last year to the order of the 
(J 
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British Post Office and manufactured by Submarine 
Cables, Ltd. The first is an additional cable between 
Nevin (North Wales) and Howth (Eire). The second 
connects Dartmouth (Devonshire) and Guernsey and 
the third is laid between Guernsey and Jersey. The 
cables are of the concentric type insulated by pare- 
gutta and, with the exception of the sheathing, which 
is made suitable to the conditions prevailmg round 
the British Isles, are similar to the cable laid three 
years ago from Australia across the Bass Strait. The 
OS. Faraday left Greenwich in July 1988 carrying 
the Anglo—Kire and the two Channel Islands cables, 
weighing in all 1,440 tons. When the cable had been 
laid for ten miles from Nevin, a dense fog came on 
which completely obscured the buoys marking the 
course, but nevertheleas the ship proceeded on its 
cotirse and luckily sighted a marked buoy when the 
fog cleared. The submarine cables are operated by 
two carrier frequency systems the terminals of which 
are at Dublin and Nevin, with intermediate repeaters 
at Howth. The two concentrig, cables carry eighteen 
telegraph and fifteen telephone circuits. The laying 
of the Channel Islands cables presented little diff- 
culty. A single core cable, which had formerly been 
part of an Atlantic telegraph cable, was relaid in 
1914 between Compass Cove, near Dartmouth and 
Plemont, Jersey. In 1981 this was diverted into 
Saints Bay, Guernsey, to provide a telephone channel 
between England and The new cables 
provide two telephone circuits between England and 
Guernsey, and six telephone cirenita between England 
and Jersey. 


Progress of the Grid 
TH report of the Central Electricity Board for 
the year 1988 is very satisfactory, although there 
was a slight reduction in the rate of increase at which 
electric power is being generated. For the first time 
since 1982, this rate of increase fell below 10 per 
cent per annum. The aggregate production is still 
substantially in exceas of the estimates adopted by 
the Board and those made by the commissioners when 
planning the various grid schemes. The total output 
of electricity from public supply stations was 24,400 
million units, an increase of nearly 1,500 million units 
-over the previous year. Apparently the stimulus 
provided by the re-armament programme made up 
for the loas in demand of the shipbuilding, textile 
and other industries. At the end of 1988, the grid 
comprised 4,878 miles of transmission lines, nearly 
3,000 miles of which operated at 182 kilovolts, the 
remainder operating at 66 kilovolts or leas. The 
number of selected stations remained constant at 
187 and their total installed capacity was more than 
8} million kilowatta. During the year, the Board 
investigated special air raid precautions. It was de- 
cided to provide a pool of switchgear, transformers 
and other equipment, which could readily be made 
available to replace, temporarily, apparatus that 
might be damaged. The research work into surges, 
defective lightning arresters and other troubles arising 
from atmospheric effects was continued throughout 
the year. Alterations were also made on switchgear 
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so as to increase their rupturing capacity. The average 
cost of fuel per ton was 148. 9d. in 1937 and 20s. 3d. 
in 1988. This increased oost of fuel more than 
counterbalanced the benefits which would otherwise 
have accarued to electricity consumers from the 


improved efficiency of generation. 


Electric Development in- South Africa 

Tue rapid economic development of South Africa 
during the last twenty years is illustrated by the 
remarkable growth that has taken place in the 
development of electricity both for industrial and 
domestic purposes. The extent to which the Union 
of South Africa is electrified is shown by the sales 
of electrical energy bemg 1,670 units per head of 
population per annum (excluding natives). This 
figure is twice that for the United States of America 
and nearly four times the corresponding figure for 
Great Briten. In a paper on “South African 
Activity” by H. A. Eastman, published in the 
Electrical Review for June 2, some of the reasons 
for this rapid and continuing growth are given. 
Three fifths of the total demand for electricity 
is due to the requirements for gold mining 
purposes. When the numerous mines in process of 
development are brought to the production stage, 
this will be greatly increased. The use of electricity 
for other industries and for domestic purposes is also 
increasing. The average price received by the gen- 
erating stations is 0-6d. per unit. The Electricity 
Act which came into force in 1922 provided for the 
establishment of an Electricity Control Board, which 
ia the licensing and controlling authority for all 
private electricity undertakings. It also controls the 
Electricity Supply Commission, the members of which 
are appointed by the Government, but which, never- 
theless, is free from perliamentary control. The 
Electricity Supply Oommission operates its under- 
takings at neither & profit nor & loss and adjuste ita 
charges accordingly. Other licencees are required 
to refund each year to their consumers, pro rata to 
their payments, 25 per cent of the surplus profita of 
the undertaking for that year. 


Baking Quality Tests for Flour 

In 1934 the Imperial Bureau of Plant Breeding 
and Genetics published ita first bibliography of papers 
on baking quality testa, which was an immediate 
success, and in a new supplement recently issued 
(Imperial Bureau of Plant Breeding and Genetics. 
Bibliography of Baking Quality Tests, Supplement. 
Pp. 82. Cambridge: School of Agriculture, 1939. 
ls. 6d.) the Bureau has fully mamtamed the high 
standard it seb iteelf in the earlier publication. A list 
of more than three hundred and thirty titles to 
original papers is given here, set out in alphabetical 
order. The lst is remarkably complete and no really 
important communication appears to have been over- 
looked. One excellent feature of this bibliography 
which greatly commends it is the translation of the 
titles of the foreign publications mto English. At 
the present time, extensive investigations are 
made in. Great Britain and abroad on the’ ph 
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properties of dough and its connexion with the baking 
quality. of flour. The baking test, as such, has ad- 
mittedly many disadvantages, and it is the ultimate 
aim of workers in this fleld to supplement the baking 
test by some-other and better standard, and the 
Imperial Bureau of Plant Breeding and Genetics has 
rendered a most useful service to those engaged in 
this particular line of investigation by the publication 
of this supplement. The bibliography shows almost 
at a glance where further information may be obtained 


of what is being done in this highly important and ` 


interesting fleld. 


Predatory Birds and their Economic Status 

i Tma British Field Sports Society is pursuing an 
enlightened policy in endeavouring to educate game- 
keepers and others in the identifloation of predatory 
birds and in recognizing the economic standing of 
each species, so that only those seriously harmful to 
game and other wild birds should be destroyed. Ina 
foreword to a pamphlet of 88 pages, just. published 
by the Society and entitled ‘Predatory Birds of 
Great Britain” (price 2s. post free), an appeal is made 
to gamekeepers and their employers to see that the 
law regarding the protection of such birds is known 
and enforced, and the knowledge is made easy by 
lists embodied in the pamphlet showing the amount 
of protection given in each Britiah country to each 
predatory bird. The main part of the pamphlet, by 
Eric Parker, consista of short descriptions of the 
birds themselves, with illustrations by G. E. Lodge, 
and brief notes upon range and feeding habite. The 
last set out very fairly the main character of the 
birds’ food, though we note that the little owl is 
condemned, contrary to the findings of the Report of 
the British Trust for Ornithology, that the author does 
not realize that the damage done by rooks depends 
‘not so much upon their numbers -as upon the kind 
of farming where they occur, and that the black- 
headed gull in Scotland is condemned on the strength 
of one opinion for ita destruction of eggs and young 
birds. That is an opinion not shared on belance by 
Scottish county councils, which, by the way, obtain 
county orders from the Secretary of State for Scotland 
and not from the Home Secretary. 


Agricultural Progress 

Tas current issue of Agricultural Progress (16, 
Pt. 1, 2s. 6d.), the official organ of the Agricultural 
Education Association, which is the most influential 
body of agricultural teachers and research workers 
in. Great ‘Britain, contains much interesting and 
instructive matter. The early days and later growth 
of the South-Eastern Agricultural College at Wye are 
described in the series dealing with the development 
of agricultural educational and research institutions, 
whilst the articles on the teaching of agriculture in 
schools, county instruction in farm machinery, and 
the educational value of tours for agricultural 
students, afford evidence of the real advances that 


are taking place at the present day on the practical ` 


side. Two particularly important topica are very 
fally dealt with. Mastitis disease, which causes 
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serious losses to the milk industry, ia discussed from 
the point of view of the veterinary surgeon, the 
cheesemaker and the bacteriologist. Methods of 
field laboratory diagnosis are explained. The other 
subject is afforestation, and while one authbr backs 
up his protest against the afforestation of farm-land 
with numerous examples of the way in which the 
Forestry Commission has operated in Suffolk, one of 
the Forestry Commissioners puts forward the other 
side of the case. Other articles deal with such 
matters as the foot-rot diseases in cereals, manganose 


- deficiency in relation to soils and crops, and the 


separation and analysis of soil clay fractions. A 
considerable space is devoted fo book reviews. 
Agrioultural Progress will in future be published 
twice yearly, in February and September. 


Higher Education in Belgium 
Taa “Fondation Universitaire’ was created in 
1919 with funds appropriated from the final closing 
balance of the Commission for Relief in Belgium, 
of which Mr. Herbert Hoover was president. ‘Last 
year Mr. Hoover accepted a joint invitation from 
the Fondation and the universities of Belgium to 
visit that country, and the occasion was marked by 
eloquent expressions by representatives of Belgian 
higher education of their sense of ita indebtedness 
to him and to the United States and the value of 
the consequent cultural relations between the two 
countries. One of the principal functiona of the 
Fondation is to make higher education available to 
poor studenta by means of loans, generally of -1,500— 
4,000 francs a year. The Fondation relies for the 
recovery of the loans on the sense of honour of the 
\Tecipients, That this confidence is not misplaced is 
strikingly shown in its recently published annual 
report by & chart exhibiting the amounts of loans 
granted and refunds received from 1919 until 1938. 
In recent years the receipts have equalled or exceeded 
the grantą, the annual total being in the neighbour- 
hood of 800,000 francs. The Fondation’s resources’ 
are, also used for encouraging Belgian students, by 
means of bursaries, to study abroad, for subsidizing 
publications and scientific societies, for promoting 
international exchanges between profbasors and, since 
1986, for the maintenance of a Bureau of University 
Statistics in which has been merged a commission 
for the study of overcrowding of the universities and 
unemployment of ‘intellectuals’, This body has 
formulated recommendations for reforming the oon- 
tent of primary and secondary education, making 
more stringent the testa for promotion from one olass 
to another, for determining what a secondary school- 
leaving certificate should imply and for restricting 
to persons intellectually fit for them admisaion to 
institations of university rank. j 


The Czechoslovak Research Council 

TEAT the leaders of science in Czechoslovakia have 
made every endeavour to continue scientific investiga- 
tions during the past fateful year is indicated by the 
fifteenth annual report of their National Research 
Counail. At the annual general meeting in March, 
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“rof. B. Němec referred to the interruption of 
<cientiflo work occasioned by the country’s loss of 
rritory and institutions. Research activities were 
Bherefore upon & restricted basis though, he em- 
hasized, it is necessary for a small nation to maintain 
+s cultural activities at the highest poasible level. 
Te urged that renewed efforts be made to utilize all 
Ehe country’s remaining scientific institutions and 
-esources for the continuance of all programmes of 
«esearch. Dr. Ulrich, secretary of the Council, stated 
hat donations were received from industries, oor- 
«orations and private individuals so that as many 
tudenta as funds permitted are being supported in 
he continuance of fheir work. Investigations in all 
ranches of the natural sciences are still in progress 
mt the universities and at approved institutes. This 
«pott also contains a brief account of work com- 
eted during the past year by research workers 
<upported by the National Research Council, and the 
“ope may be expressed that it will now continue 
minterrupted by further disturbances. 
“Medical Research in India 

SUMMARIES of some of the medical research work 
n progress in India are contained in the snnual 
‘eporte of the Indian Institute for Medical Research, 
Jaloutta, and of the Haffkme Institute, Bombay, 
recently issued. In the former, studies on the cholera 
vibrio and production and therapeutic value of an 
anti-cholere, serum, and on an anti-typhoid serum, 
have been pursued. Researches on malaria and kala- 
azar, and the problem of os nutritional survey of 
Indian food-stuffs and dietaries, have also been 
andertaken. The Haffkine Institute is the centre for 
the preparation of anti-plague vaccine, of which 
«nore than thirteen million doses were issued during 
1937, and work is in progress to improve the efficiency 
of this vaccine. A survey of the rat population of 
Bombay m connexion with the epidemiology of 
plague brings out the interesting fact that the brown 
and black rate, forming 70 per cent of the rat popu- 
lation of the city, are now highly resistant to plague, 
though formerly highly susceptible. In the Anti- 
Rabic Department, more than three thousand cases 
were treated, with a mortality of 0-08 per cant. 


Division of the Circle 

Ix the Askania Review, the journal of the Askania- 
Werke A.G. of Berlin, the well-known makera of 
instruments, there is an interesting and instructive 
article on “The Divisions of the Circle’. It is pointed 
out that all topographic services of the Reich are 
adopting the division of the circle into 400 grades 
instead of 360 degrees. A history of the adoption of 
these unite is given. The Babylonians knew that the 
sun completes the zodiac once within 360 days approxi- 
mately, so that 1° is approximately the sun’s daily 
travel. The adoption of 360° is advantageous inas- 
much as the figure is readily divisible by 2, 3, 4, 5, 
6, 8, 10, 12, eto. The resyltimg ares of the circle or 
the anglies of 180°, 120°, 90°, 72°, 60°, 45°, 36°, 80°, 
eto., are of great importance in gonnexion with 
regular diagrams as well as in technics. Since the 


absolute angular unit defines the angle by the , 
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ratio of the aro length to the radma, it has no 
‘physical’ dimensions. In Germany, therefore, it is 
not given any special name. In other Anglo-Saxon 
countries it is usually called the ‘radian’. 


Medical Supervision of University Students 

In his inaugural thesis (Thdse de Parts, No. 186 ; 
1989), Dr. L. Katx maintains that there is an in- 
creasing tendency in modern universities not only 
to provide a professional centre for students but also 
to supervise their mode of life, work and health, so 
that they can pursue their studies under the best con- 
ditions. It is in the United States that the oldest and 
most important university health centres have been 
founded, the object of which is threefold, namely : 
(1) to provide the students with a personal medical 
service including medical examination on joming, 
medical supervision in the course of their studies and 
sometimes in the treatment of illness, and medical 
supervision of sport; (2) to supply all students with 
an elementary knowledge of hygiene; and (8) to 
insure a hygienic condition of the universities and the 
life and work of the studenta. In European countries 
a similar movement is on foot, though it has not 
reached the same development as in the United States. 
The medical centres in European universities, 
especially in France, confine their activities to 
prevention and education. 


The Nations and Child Welfare 


Tus Child Welfare Information Centre of the 
League of Nations has issued a “Summary of the 
Legislative and Administrative Series of Documents” 
received and published in 1938 (League of Nations 
Pamphlet, 4, 1; 1989. London: Allen and Unwin, 
Ltd., ls.) This summarizes the principal admin- 
istrative measures taken or enacted by Governments 
all over the world, and the progress made in the 
different countries in the sphere of maternal and 
child welfare, and of the training and status of social 


workers specializing in that sphere. 


Conference on Spectroscopy 

Tum seventh spectroscopy conference will be held 
at the George Eastman Research Laboratories of 
the Massachusetts Institute of Technology during 
July 17-19. Papers and discussions on analysis of 
material by the emission spectrum, absorption 
spectrophotometry, photographic photometry, bio- 
logical and chemical effects of spectral radiation, and 
industrial applications of spectroscopy, are being 
prepared. Copies of the detailed programme of the 
conference will be sent on request to anyone interested, 
but as the attendance at the conference is limited to 
two hundred, those expecting to attend from a 
distance are urged to signify in advance their mten- 
tion of being present. No fee is charged. The usual 
summer courses on practical and applied spectroscopy 
will be offered at the Institute during June 12- 
July 22. Further information can be obtained from 
Prof. George R. Harrison, Department of Physics, 
Massachusetts Institute of Technology, Cambridge, 
Mass. 
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Earthquake in Greece 

AccoBDING to a Times message, a severe carth- 
quake was felt on Wednesday, May 31, with most 
damage being done near Kalavryta, about midway 
between Patras and Corinth on the Island of Morea 
in the south of Greece. The epicentre appears to 
have been near Jat. 38° 1’ N., long. 22° 8’ E.- Earth- 
quakes are not uncommon in Greece though some 
areas are more seismic than others. Recently earth- 
quakes appear to have occurred mostly near Chalcis, 
north of Athens, but the present shook may indicate 
that seismicity has again moved south. There is 
apparently a seismic zone stretching in an east—weet 
direction acroaa Greece and passing through the 
present epicentre, for Davison noted 806 shocks 
during 1896 near the Island of Zante, and there was 
& very severe shock near Corinth on April 22, 1928. 
Miss Bellamy has also recorded 27 distinct shocks 
from epicentres between lat. 87-5° N. and 38:5° N., 
long. 21-5° E. and 28-2° E., during the years 1913-80. 
In the present instance, a considerable amount of 
damage was done to property at Kalavryta, but no 
casualties are reported. 


Comets 

Comet Pons-Wmnacora (1939 o) is rapidly ap- 
proaching the earth and will soon be visible in a small 
telescope. An ephemeris is given below from which it 
will be seen that the nearest approach to the earth 
will be about July 3, when it will be a little more 
than 10 million miles away. Towards the end of 
June it will be close to the moon and will probably 
be difficult to se6 as the moon will then be near the 


a 1950-0 ð 1980-0 f A 
June 12 15h. 16-3m. H” 38 > 1112 0-201 
20 81-7 m1 u 1-108 QO-154 
20 16 088 —11 0 1-105 0-117 
July 2 168 10 2 
4 m1 27 37 
6 408 25 18 1-14 0-119 


Dr. M. Davidson and also Dr. E. Buchar have oom- 
puted a general orbit for Comet Jurlof-Achmarof- 
Hassel (1989 d). It is now established that it has a 
long period, probably several hundred years. 


Announcements 

A Jowt meeting of the Division for the Social and 
International Relations of Science of the British 
Association and the Manchester Literary and Philo- 
sophiocal Society will be held in the Physics Depart- 
ment of the University of Manchester dn June 21, 
beginning at 11 am. Sir Richard Gregory will give 
an introductory address on ‘The Aims of the 
Division”, and will be followed by Prof. H. Levy, 
who will deliver the Alexander Pedler Memorial 
Lecture on “Social Relations of Science :— Principles 
and Methods of Anatysis’’. In the afternoon, an old- 
established industry and a new industry which has 
arisen out of scientific research will be discussed. 
Dr. F. C. Toy will speak on ‘The Inftuence of Sofence 
on the Cotton Industry”, and Dr. V. E. Yaraley and 
Mr. E. G. Couzens will speak. on “The Plastics 
Industry”. Admission to the meetings will be free 
without ticket. 
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THe new buildings of the Department of Glas 
Technology of the University of Sheffield will Ł 
opened by the Right Hon. Lord Riverdale, chairma 
of the Advisory Council for Scientific and Industrir 
Research, on June 12. 


AT a meeting of the General Council of the Britia 
Standards Institution hald on May 9 Sir Perc 
Ashley, formerly secretary and now a member of th 
Import Duties Advisory Committee, was electe 
chairman of the Institution for the ensuing yee» 
The annual general meeting will be held at th 
Dorchester Hotel, Park eee ale on June 15 a 
11.15 a.m. 


Ts Imperial German Academy at Halle, ha 


awarded the Cothenius Medal to Dr. Alfred Vogt 


professor of ophthalmology at Zurich, for his pionee 
work in certain branches of his speciality. 


Ds. RascnMan, director of the Section of Hygiem 
of the League of Nations since 1921, has retired 
and has been succeeded by Dr. Gautier of Geneva. 


Society, has removed its offices (Dechema-, Achema 
and Standard-office) from Berlin to Frankfurt a.M., 
Dechema-Haus, Bismarckallee 25. A branch office 
will remain in Berlin, Haus des Vereins Deutacher 
OChemiker, Potedamer Str. 111, Berlin W 35. 


Tra Mullard Wireless Service Oo., Lid., of 32 
Tottenham Court Road, W.1, has sent us a leaflei 
describing a new Mullard cathode ray tube unit 
This unit employs a high-vacuum cathode ray tube 
with four deflection plates. Owing to the redustior 
of plate and stray wiring capacities to a minimum. 
it is suitable for use at all frequencies up to thos 
corresponding to ultra-short radio waves. 


Aw arrangement has been ooncluded whereby 
Johnson, Matthey and Co., Ltd., have acquired a 
controHing interest in Mallory Metallurgical Producta 
Ltd., and the offices of this company have ‘bean 
removed to those of Johnson, Matthey and Oo., Ltd., 
78, Hatton Garden, E.0.1. A new factory is being 
erected at Wembley for the production of the Mallory 
range of Elkonites and copper alloys for use, as 
electrical -contacta, switchgear components and 
resistance welding electrodes. Dr. L. B. Hunt con- 
tinues to act as technical manager of the company. 


Tua Cambridge University Prees is about to 
publish a book by Dr. Lewis F. Richardson entitled 
“Generalised Foreign Politics”. This is a more 
complete version of Dr. Richardson’s address to the 
British Association last year, in which he applied 
mathematical methods to problems of international 
relations. 


Esearum. In Natur of May 27, p. 885, ool. 2, 


line 16, for “square centimetre” read “square metre". 
` 


` 
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correspond 


He omno undertake to return, or to 


by his correspondents. 
with the writers of, rejected manusoripts 


intended for this or any other part of NaTuBR. No notice is taken of anonymous commiunsoaiions. 
NOTES ON POINTS IN SOME OF THIS WHEK’S LETTERS APPEAR ON P. 985. 
CORRESPONDENTS ARH INVITHD TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNIOATIONS. 


Whe F, Region as an Indicating © 
Mechanism for Solar Activity 4 
Tum fact that F, region critical 3 
equencies and solar activity cor- 

Jate in a general way is well E 
soown. Moreover, I have shown! 
«at the affect of changes in ioniza- 
on which occur throughout the 
war can be eliminated in such a 
ay as to bring out a clear-cut 
srrespondence between these orit- 
al frequencies and smoothed 
verage numbers. In an 
fort to find a more sensitive index o 
xw correlation purposes, a study 
eas been made using both whole 
misk and central zone character 
gures for calcium and hydrogen 
~ooouli as well as relative sunspot 
umbers. It has been found that 
26 central zone indexes are better than those for the 
‘hole disk. When the monthly averages of the char- 
-ter figures for calcium flooculi are used, it is found 
hat no smoothing is necessary, ided the effect of 
Hhanges that occur throughout the year is eliminated. 
The data used in this study consisted of monthly 
«vorago values of the central zone character figures 
sr calcium flocculi, and the monthly average for 
ndisturbed days of the critical frequency values, 
iving equal weight to all hours of the day. The 
alcum character were obtained from the 
sulletins of the International Astronomical Union, 
zhile the radio data for Washington, D.O., have been 
sublished by the National Bureau of Standards in 
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CaNTRAL Z0NH CHARACTAR FIGURES BASHD ON OBSERVATIONS OF OALOIUM 


YLOOOULI AND RADIO MEASUREMENTS. ` 


various issues of the Proceedings of the Institute of 
Radio Engwmeoers. ‘ 

The radio data show a progreasive variation fram 
one month to the next during periods of constant 
solar activity. This variation may be separated from 
that due to solar activity by plotting the data for 
each of the twelve months y. This is done 
in Fig. 1, where for each month the radio data are 
plotted against the character figure for that month. 

Having obtained the straight linea of Fig. 1, we 
now use these curves and the radio data to obtain 
a radio character figure for solar activity. This 
character figure is plotted in Fig. 2 along with the 
calcium figures for: (1) the average of several 
observatories (international) and 
(2) the value obtained at Mt. Wil- 
son. It is seen that the general 
trend of all three curves is sub- 
stantially the same. The curves for 
the Mt. Wilson data and the radio 
data indicate a maximum in 1987, 
while the middle curve indicates a 
leas únced maximum for 1938. 
In this respect the curves for Mt. 
Wilson data and the radio data are 


From one point of view we may 
the F, region of the ion 
sphere as an indicating mechanism 
for solar activity. In the case of the 
character figures, the calcium floc- 
culi observations are made directly 
in the sunlight. In the case of the 
radio observations, the solar effect 
- causes the ionization of the F, 
, region and the measurements are 
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made by observing the critical frequencies of this 
region. Sinoe the critical frequencies are a measure of 
the ionisation, it is seen that this whole process is 
merely a different way of measuring solar activity. Of 
course we would not be justified in using this method if 
other factors entered in such a way as to confuse the 
result. It is believed that the correlation results shown 
in this note indicate that other factors, if present, 
can be ignored, at least to the first approximation. 

From the point of view of the ionosphere, there 
are @ number of in ing points which for com- 

leteness should be discussed. Limitation of space, 

owever, requires that this phase of the subject be 
discussed elsewhere. It may be pointed out, however, 
that for constant solar activity at other times than 
at minimum activity, the monthly average critical 
frequencies have two maxima, one in February—March 
and one in October. This may be seen in Fig. 1. 
A similar effect is well known for magnetio activity: 

W. M. Goopatt. 
Bell Telephone Laboratories, 
Deal, N.J. 
March 31. 


1 “On the Ionization of the F, Begon.” Proo, Inst. Radw. Erg., 38, 
Nov. 1087. 
Position occupied by the Activator in Impurity- 
activated Phosphors 
ALTHOUGH it is often assumed that the activator 
in impurity-activated phosphors is in solid solution 
in the matrix of the material, direct evidence of this 





X-Ray PATTHERS OF KOYO OBTHOSILIGCATA (A) PURB, 
AND (B) OONTAMISG MANGANESE; CALCIUM TUNG- 
STATS (0) PURE, AND (D) OOMTAINING LEAD. 


has hitherto been lacking. Recently, G. R. Fonda’, 
in a general paper on fluorescence, mentions briefly 
that he has found an ion of the lattice due to 


manganese in the case of zino orthosilicate, but gives . 


no experimental details. 

During the past twelve months, we have investi- 
gated an extensive range of impurity phosphors by, 
the X-ray method and have been able to demonstrate 
in several cases a measurable change in the lattice 
dimensions of the matrix material due to the presence 
of the activator. Among the phosphors for which 
lattice have been detected may be mentioned 
zinc beryllium orthosilicate, calcium tungstate and 
xinc orthosilicate. _ 

TheeX-ray patterns were taken in a 10 om. diame 
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and Jay’, with knife edges to cast a shadc 
at an angle of 170°. A and B in the accompanyix 


, reproduction illustrate the difference between pu 


xino orthosilicate and a sino orthosilicate containix 
24 per cent manganese by weight added as mangane 


nitrate. The displacement ofthe lines away fro 
thé knife edge shadow from the itions for tl 
pure material, co: ing to a ioe expanso 


will be noted. The magnitude of the lattice expansic 
can be seen from the accompanying table, in whic 
-the interplanar spacings for two or three lines at tl 
high diffraction angle end of the X-ray patterns f+ 
three different percentages of manganese are recorda 
It is clear that this is the kind of lattice change 4 
be expected from the replacement of xinc atoms b 
manganese atoms, and the activated phosphor om 
be regarded as a solid solution of manganese orth 
silicate and zino orthosilicate. ° 


IFTIRPLAMAR SPACINGS WEAR DIFFRACTION ANGLE 85° FOR I 
ORTHOSILICATE ‘ACTIVATED BY VARIOUS PERCENTAGES OF MANGANE 
(OOPPER Ka RADIATION). 








0 7723, O TTR, 0-7788, 
0-780, O:T 745, 0:775% 
0 7867, 0:787% 0-7878- 
0-701], 0-7917, 0 7022, 








i tungstate is representative of a class o 
phosphor in which the deliberate introduction of a 
activator is not essential for the production o 
luminescence. Lead is, however, sometimes used a 
an activator in calcium tungstate, the effect bein; 
to shift the centre of gravity of the fluorescent ban 
towards longer wave-lengths. The X-ray pattern 
in O and D clearly show the solid solution effect in 
the case of calcium activated by approxi 
ee ht of lead. 

It is hoped to publish the resulta m more detai 


elsewhere. 
H. G. JENKINS. 
A. H. MoKaaa. 
H. P. Rooxrssyr. 
Research Laboratories, 
General Electric Company, Ltd., z 
Wembley 
April 20 


1 Trans. Inst. lec. Nng., 87, O77 (1088). 
* Proc. Phys. Seo., 44, 663 (1032). 


Luminescence and Photoconductivity of Solids 


Wans ultra-violet radiation is absorbed by atom: 
in a solid, one of two things may happen. Electron: 
may be freed from the parent atoms or impurity 
centres, in which oase these electrons are able to takı 
part in conduction and are said to be i 
On the simplest view, 1 
follows from this that photoconduction is to b 
associated with a hyperbolic decay law. On the othe 
hand, electrons may be raised to states lying belov 
the conduction band, in which case the electrons an 
still bound to the parent atoms and are unable tı 
take part in conduction. Electrons in this conditior 
are said to be in excitation states, and the phos 
Phorescence decay law should then be exponential 

We have ogrried out measurements on the photo 
conductivity and phosphorescence decay curves of ı 

number of luminescent solids, and from thi 


diffraction camera of the type described by Bradley , results have obtained direct evidence of excitatio: 
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states in uranyl salta and tungatates, and also in a 
number of impurity compounds activated by man- 
ganese and chromium. 

Urany] salts, as was to be expected, show no photo- 
conductivity, and the exponential phosphorescence 
decay curves are in with the idea! that 
the luminescence of these salta is a result of the 
absorption of energy within the oo-ordmation group 
of the uranyl ion. 

The tungstates of calcium, magnesium and xinc 
do not show photoconduction under radiations giving 
rise to strong fluorescence. This new fact, together 
with the exponential decay*, supports the suggestion 
that the luminescence of these compounds 1s simular 
in origin to that of the uranyl salts, and arises from 
transitions between the excitation states and the 
ground state of the WO, ion. 

It has recently been shown by one of us? that the 


fluorescence of pure Manganous compounds, and of ' 


solids activated by manganese, is in many instances 
due to transitions within the Mn++ion. Our measure-’ 
ments on photoconductivity end phosphorescence 
have now confirmed this view. Pure ous 
chloride (MnCl,) is not photoconducting, neither are 
the compounds cadmium chlorophosphate, cadmium 
borate, cadmium ‘silicate, or xino mesodisilicate 
when activated by manganese. We have also 
measured the phosphorescence decay curves for 
these compounds and find them to be exponential. 
Other examples of non-photooconducting solids we 
have found are alumine with chromium impurity 
(ruby), and pure calcium oxide. 

As the fluorescence spectra of the urany] salts, the 
ruby, and calcium oxide are of the well-resolved type, 
it would appear that this type of is im 
general to be associated with lack of photocondustion. 

It is well known, that luminescent energy can be 
stored in certain phosphors at low temperatures ; 
this is released on warming the solid. We 
find that solids showing this effect of ‘thermal glow’ 
to any marked extent are photoconducting solids 
such as willemite and the zino sulphides. Non- 
photoconducting solids show little or no thermal 
glow. 

In xino sulphide phosphors we find also that it is 
the long period phosphorescence that is enormoualy 
delayed by cooling. The medium period decay of 
the order of milliseconds takes place rather more 
rapidly when the solid is cooled to 90° K. 

‘ J. T. RANDALL. 

M. H. F. Witenes. 
Physics Department, 
University of Birmingham. 
May 22. 
1 Randall, Trans, Farad. Soc., 8, 13 (1089). 
t Strange, Trans. Farad. Soc., 8%, 05 (1080). 
* Randall, Proe, Roy. Sos., A, 170, 272 (1030), 


Spectrographic Analysis of Three Arthropods 
Two species of insects and one species of chilopod 
have been analysed by the methods! developed in the 
ic laboratory of the Experiment Station 
of the Hawaiian Sugar Planters’ Association. These 
methods give information only on the metallic and 
semi-metallic elements present in the sample. 
Although the analyses are essentially qualitative, 
clear distinctions between the major, mimor and 
trace constituents can be made. 
e 
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The specimens analysed were selected to cover & 
wide range of feeding habite. They included sugar 
cane beetle borers (Rhabdoonemis obsoura (Boisd.), 
segregated ing to sex); large common centi- 
pedes (Soolopendra subspinipes Leach); and cypress 
cockroaches (Di dytisoides Serville). The 
beetle borers are plant feeders, spending all their 
lives except the adult stage within sugar cane stalks. 
The centipedes are predators, feeding principally on 
small insects. The cockroaches are omnivorous 
scavengers ; the particular ones analysed were found 
in dusty soil under stones and bits of refuse. None 
of these species is indigenous to Hawaii. 

The i were washed in boiling distilled 
water and then ashed in platinum for six hours at 
500° C. Two-milligram samples of the ash were used 


barium and titanium. (No titanium found in the 
centipede ash.) 

Four additional trace elementa were found in the 
cockroach ash, namely, lead, boron, chromium and 
nickel. In addition, this ash was strongest in iron, 
silicon, aluminium, and perhaps calcium and potas- 
sium. On the other hand, the centipede ash contained 
the least of the chief soil elementa, iron, aluminium 
and titanium, and of the plant material elementa 
silicon, potassium and perhaps manganese. The 
beetle borer ash was strongest in barium, and showed 
a trace of tin. No differences between the oom- 
position of male and female borers were noted. 

The large number of mineral elements present in 
the cockroach ash, and the heavier concentration of 
metals in this sample, suggests a correlation between 
feeding habits and metallic composition. 

Ash analysis results for several other species of 
insects have been compiled by Uvarov’®. 

Thanks are due to Mr. R. H. Van Zwaluwenburg, 
associate entomologist at the Experiment Station, 
for suggesting these analyses and for furnishing the 
specimens. 

STANLEY B. BALLARD. 
University of Hawaii, and 
Experiment Station of the 
Hawaiian Sugar Planters’ Association, 
Honolulu, T.H. 
1 Ballard, 8. 8., Phys. Ree., ER, 253 (1037). 
Uvarov, B. P., Trens. Hatem, Soc. Londen, 76, 270-281 (1928). 


Ionization in the Troposphere 

W. KOLHÖRSTER! has recently expressed the 
opinion that G. A. Suckstorff’s measurementa® have 
the existence in the tro ere of additional 
ionization caused by radioactive substances to be 
found in the temperature inversion layers. Suckstorff 
found in the higher layers of the troposphere enorm- 
ous oscillations of ionization, amounting sometimes 
to 50 per cent of the measured value. The amplitudes 
of these oscillations increased with height; thus, 
Suckstorff formed the opinion that the oscillations were 
due to radioactive substances of extra-tgrrestrial 

origin present in the upper troposphere. . 


980 


In order to obtain more information 
this question, analogous 
carried out. 
1936 and June 18, 1986, resulta still not published ; 
May 14, 1988) the ionization was explored? between 
6 km. and 10 km., within which range Stckstorff has 
detested the greatest oscillations. 

Within the limite of observational errors (generally 
a few per oent) quite smooth curves have been 
obtained, displaying no irregularities. The most 
convincing resulta were obtaimed in the last flight, 
when two ionization pressure chambers were used, 
filled with krypton and nitrogen, respectively, the 
specific ionization in nitrogen’ and krypton being 
quite different for coamic and radioactive gamma 
rays‘. -The velocity of the adcent of the balloons was. 
of the same order of magnitude as in Suckstorff’s 
flights (in the first flight it was even less), The 
apparatus used were at least twenty times more 
sensitive than that used by Suckstorff. We are 
compélled to assume that the oscillations observed 
by Suckstorff were due to gome instrumental faults. 

As regards the anomalies observed by J. Juilfs* in 
his measurements carried out in the lower troposphere 
(ap to the height of 5-7 km.), we agree that radio- 
active substances of terrestrial origin are not unlikely 
to cause deviations in the ionization curve from its 
normal shape. It would be highly desirable to have 
these interesting observations repeated with modern 

. Physical Laboratory, 

Main School of Agriculture, 

Warsaw. 

April 25. 
1 Kolhdester, W., Waturwise., 87, 248 (1939). 
"Buckstorfl, G. A, Phys. Z., I, $68 (1934). 
8 
Hemeck, 8., and odko, K., NATURE, 187, 044 (1938). 


ai Bo tai E K, 
Yatua 148, 205 (1080). For mors detaile, seo Bull doad, Felon, 
yg SUT o Oe emt E et 
* Jullts, J., Weturweise., 8, 780 (1038). 
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Anomaly of the Specific Heat of Potassium Dihydrogen 
i Phosphate at the Upper Curie Point 
Txu dielectric properties of Rochelle salt, potassium 
dihydrogen phosphate and potasium dihydrogen 
arsenate, depend on the electric fleld in the same 


(no: ) Ourie pomt from lower temperatures, the 

taneous polarisation vanishes. As a consequence 
the specific heat shows an anomaly, corresponding to 
the magneto-caloric effect in ferramagnetics. 

This anomaly was found by Kobeko and Nelidow! 
and Rusterhols* in Rochelle salt. Wilson’ and Hicks 
and Hooley‘, however, could not-detect it. The 
variation of the spontaneous polarization as a function 
of temperature is so slow, that the anomaly of specific 
heat is spread over a wide temperature rangs and 
therefore the deviations are small. Although the 
maximum of spectflo heat measured by Rusterholz 
was considerably higher than was expected from the 
theory, the total anomalous heat capacity f AO dT 
agrees well with the values caloulated from recent 
resulta of the spontaneous polarization (Hablitzel'). 

As the change of spontaneous polarization of 
* potassium dihydrogen phosphate is larger and more 
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rapid with temperature, ib is probable that the electro. 
caloric effect will be more pronounced. The specific 
heat of this salt was therefore measured in a vacuum 
panne! The salt was heated by a constant flow 
of radiation and the increase of temperature wa 
measured as & function of time. 
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The resulte plotted in the accompanying graph 
show a strongly marked anomaly of spoufio heat of 
about 180 cal./mole/degree. The integral f A O aT 
rep: the energy necessary to destroy tho 
internal fleld, was found by this method to be 60 
cal./mole. With this value and a maximum polariza- 
tion Pmax. = 4:8 x 10 coulombs/am.* measured by 
Busch’, the Lorentz value f is found to be 0-5, 
applying the Langevin-Weiss formula f A O dT = 
fire This is in fair agreement with the value 

= 0-4 caloulsted by Busch’ from dielectric investi- 
gations. s 

The variation of the specific heat as a function of 
temperature can be caloulated from the differential 
Langevin-Weiss formula. Owing to the rapid increase 
of Papont, a8 a fonction of temperature, it is therefore 
nob possible to give an exact maximum value of A O, 
but the agreement between observed and calculated 
values is fairly satisfactory. It is intended to in- 
vestigate potassium dihydrogen arsenate and also the 
effects at the lower Curie point. 


W. BANTEN. 
Department of Physiœ, P. SonmmnraeR, 
Federal Institute ` 
of Technology, 
Zurich. 
May 4. 


Crystal Structure of Diphenyldiacetylene 
DIPAANYLDIAOWTYLANH ! (O,H,-O=C-O=C-0,H,) . 
crystallizes from acetio acid in monoclinic prisms. 
From rotation-, Weissenberg-and Laue-diagrams the 
symmetry and dimensions of the unit cell have been 
determined. 


p= 6-61A.; b = 6-04A.; o = 14-92A.; B = 105°. 
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miVith two molecules per unit cell the density should 
oe 1:163, observed density 1-:16,. The most probable 
peoo poop i Ca ubl 

As Cf has four equivalent sets of two-fold positions, 
she centres of symmetry of the two molecules may 

=e put at 000 and 0$4. By the method of trial and 
wror the following details were found. The long 
axes of the molecules form angles of 42°, 38° and 78° 
with the a, b and c axes respectively. Withm the 
«imita of error the molecules are flat with straight 
sarbon chains ; the planes of the phenyl rings of the 
mtro seta of molecules are not parallel with each other 
or with. one of the basal planes. The lengths of the 
primary bonds are in accordance with experience. 
The smallest distartce between carbon atoms of two 
different molecules is 3:45-3:65 A. ; it oocurs between 
carbon atoms of the phenyl groups. It thus seems 
that the forces of cohesion are acting mainly between 
mthese. 

A Fourier synthesis is in progress with the aim 
of specifying the shape of the carbon chain, especially 
the length of the ‘smgle’ bond in the middle of the 
molecule. It will be in ing to compare the 
complete structure with the resulta of Robertson and 
Woodward’s investigation! of the structure of tolane 
(O,H,O=C-C,H,). 

E. H. Wresanea. 


Laboratories for Inorganic and 
Organic Chemistry, 
University, 

Geneva. 

April 28. 


1 Robertaon and Woodward, Proc. Rey. Sec., A, 164, 486-446 (1988). 


Centrifugal Stresses in Rotating Disks 

Ix recent experiments at this laboratory, the 
photo-elastic method has been successfully applied to 
the determination of centrifugal stresses in rotating 
disks. The new technique upon the double 
structure of Bakelite BT-61-898'. Bakelite consists 
of two (Saves one of which (the A phase) fuses at 
relatively low temperatures. If a sample is heated, 
the viscosity of the A phase is rapidly lowered until 
it becomes virtually negligible at about 115°O., 
whereas the O phase is little affected. At this tem- 
perature the modulus of elasticity is reduced to 1/640 
of ita value at room temperature and the stress- 
optical coefficient is increased twenty-five times. If 
the specimen is subjected to external load at this 
temperature, and allowed to cool alowly to room 
temperature while still under load, the deformation 
and photo-elastic optical effect are ‘frozen in’. This 
is brought about by the solidification of the liquid A 
phase within the space lattice formed by the O phase. 
Subsequent removal of load leaves the deformation 
and optical pattern virtually unaltered. 

Use is made of these properties by spinning (at 
constant ) a Bakelite model of the rotor to be 
studied, raising ita temperature to about 110-116°C., 
and slowly cooling to room tem The 
specimen may then be removed from ita mounting 
and studied while at rest. This technique eliminates 


the tremendous handicaps of the stro io 
method, which has the disadvantage of requiring 
speeds, high intensity of ilmmination, and y 


accurate synchronization. A stroboacopic study also 
requires the oonstruction of a mounting which 
permite the viewing of the central portion of the 

e 
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disk during rotation—a great hindrance because the 
axis of rotation and the axis of the polariscope must 
be practically coincident. The increased optical 
sensitivity at an elevated temperature makes possible 
the use of relatively: low speeds and small models 
(the accompanying photograph was made of a 
model 54 in. in diameter l in. thick; speed, 
1,800 r.p.m.). The techni is applicable to all 
problems of centrifugally induced stress distributions 
where the speed of the rotor is constant. 





A more detailed account of these investigations 
will be published upon completion of the current 


experiments. 
R. E. NEWTON. 


Does the Rabbit Chew the Cud? 


Somm years ago my attention was directed to a 
by Morot (1882)! (carefully abstracted by 
A. V. Wille'). It seems to have been overlooked in 
physiological literature. Since his results seemed 
strange, I carried out same experiments to teat them. 

Morot stated that rabbits produce two sorta of 
faces, the first during the night—soft, mucous; the 
second during the day—of the familiar appearance. 
The night foes are taken directly from the anus, 
and without being chewed, swallowed like pills. 
These pills, which are regularly met with in the 
stomach (a well-known fact), are only seen free when 
the animals are prevented from getting at their anus. 

That Morot’s claims were correct was shown in 
two ways. I provided a rabbit with a wooden collar, 
which allowed it to jump around a little. In & cage 
with wire mesh floor two sorts of fæces immediately 
appeared in a day-night rhythm. Nine rabbite 
were fed simultaneously with fig seeds and killed 
intermitfently. It appeared that the food in about 
twenty-four hours had passed through the intestines 
twioe. An especially convincing case was presented by 
a rabbit, which was killed at 3 o’clook in the rhorning. 
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It had ‘stomach buns’ both in the rectum and in 
tHe stomach, and in both was found a nematode, 
Passalurus ambiguus, being a common c®cum and 
colon parasite. Morot was of opinion that the 
difference in i of the two sorta of fæces 
is due to the food having passed once or twice. But 
since the two sorte were still ced by a collared 
rabbit even after a manth, the di ce in consi 
must be due to an intestinal rhythm in the rabbit itself. 
In the physiological literature it is commonly 
known that rabbits are coprofagous'; but it has not 
been commonly acknowledged that this is really a 
folly normal and regular physiological process. Bome 
pointe in literature seam to show that similar processes 
are found in guinea pigs and other herbivorous 
rodents‘, Further investigations are to be directed 
towards the meaning of this peculiar process in the 
form of analyses of the contents of digestible matter, 
salts and vitamins in the two sorts of feces. An 
analysis of the intestinal rhythm would seem to be 
of great interests. - 
Horeme MADSEN. 
State Veterinary Serum Laboratory, 


March 28. 


1M Ch., “Des pelotes stomaon! des iparidés,"” Mán. 

l a oa, ie a eee i cat 
* Wille, Y. A., “Does the Hare[ Chew the Oud ? (London, 1082), 
. HL, “Handbuoh ; à 

Wiptodwodbea”, LLa Uo "1g", 3 Phyakoogis ded 


i vie pehed U Ober dio Mechanik 
Ve Arok. erketih, £5, 523-836, Fig. 15s 
637-556, Fig. Oe een nee hae ES 

s A. and . 
Hemmingsen, 4 IL, Krarup, N. B Sty Diura] Varis- 


D. Vidensk. Seish. Biol. Medd. 


THs ourious food pellets described by Morot 
and mentioned in Dr. Madsen’s letter must bo 
familiar to all laboratory workers who håve occasion 
to open the rabbit’s stomach. They have frequently 
been geen in the parasifdlogical department of this 

_ Laboratory during the course of work oarried out 
on the stomach worm Grophidiuwn strigosum, and we 
have wondered how it could be possible for the 
mucous membrane of a large hollow organ to form 
such perfectly rounded pellets. 

The explanation given by Morot and confirmed 
by Dr. wes new to us and at first we were 
inclined to regard it as too fantastic for serious con- 
sideration ; the pelleta frequently constitute more 
than one third of the stomach contents and refection 
to such a degree seemed too improbable for us to 
believe it without further proof. 
unportance of the rabbit as an expermmental animal 
and the significance of information on such & point 
to workers in nutrition or in parasitology, one or two 
observations were made at this laboratory to 
ascertain whether there was a sound foundation for 
Morot’s theory. 

Although in arranging these experiments we did 
not expect to be able to confirm Morot and Madsen’s 
observations, we acknowledged in the end that in all 
probability their canctusions are correct, and that, 
presumably, for reasons of the digestion of cellulose, 
the rabbit is in the habit of swallowing large amounts 
of ite own fæces m bolus form directly from the anus, 
so providing an example of physiological refection to 
a more marked degree than had previously been 
thought to exist. . 
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This point in the special physiology of the rabb 
is of considerable si for the correct inte 
pretation of me i i in which th 
animal has been used, and there can be little doul 
that the observation brought forward by Morot an 
Madsen will invalidate some and perhaps many c 
the conclusions that have been arrived at in pas 
metabolism experimenta on this animal. ~ 

A series of observations on the fate of ingeste 
copper recently carried out on the rabbit at thi 

ratory might be cited as a case in point. I 
was found that the excretion of copper in the faces 
following an tal feed, was spread over 

jod of between four and five weeks, and it ha 
beet tentatively concluded that in all probabilit: 
the copper is temporarily stored in the intestins 
mucous membrane and gradually passed into th 
intestine by a process of exfoliation of the cells. I 
now appears that a more rational explanation woui b. 
the repeated refection of the copper-containing frees 

The few observations made at this laboratory ma: 
be briefly stated as follows : 

Examination of the stomach pellets in a fev 
rabbits showed them to be of varying sizes rangir 
from 0-2 to 1-0 om. in diameter, more or lees spherical 
soft in consistency, coated with a thin layer of muou: 
and so well separated from one another that they 
fall apart when shaken out of the. opened stomach 
They occur almost invariably at the cardiac end 
composing up to one half of the stomach contents 
but a few pellets may sometimes be found mixed 
with the general mass. - 

An observation made on three muzzled and three 
control rabbita kept in individual cages overnight 
showed that two kinds of foes had been passed in 
both experimental’ and control groups, which was 
contrary to the refection theory. 

Rabbits are almost invariably infected with coovidia 
in the mucous membrane of the intestine and fre. 
quently in the liver, but not in the mucous -mem. 
brane of the stomach. Examination of the stomach 
pelleta, however, showed them to contain large 
numbers of coocidial oocysts, not quite so many as 

‘were found in the fæces of the same rabbit, but eight 
or ten times as many as could be found in the general 
mas of the stomach contents. This was greatly in 
favour of the refection theory. 

Examination of the stomach contents forty-eight 
hours after an experimental feed containing - 
dium spores! showed many spores still to be present. 
As the stomach of a control rabbit fasted overnight 
contained very little food indeed, this observation is 
also suggestive of refection. 

None of the observations, however, quite ruled 
out the poble explanation of the presence of 
oocysts or spores in the stomach as the result of the 
casual refection that might occur in an animal con- 
fined to a amall cage. Another observation was there- 
fore made on. series of six rabbite that were first 
fasted for 48 hours ; three of these were then fastened 
into rubber bags leaving only their heads uncovered 
K ee Post-mortem examina- 
tion on the following morning revealed the 
of numerous stomach pelleta in all three of the 
control rabbita, and the complete absence of stomach 

Meta from the stomachs of the rabbits that had 
fean tied into begs. Numerous coccidial oocysts were 
also found in the stomach pellets of the control 
rabbits but were absent from the stomach 
contents of the other three, which appeared to prove 
the fecal origin of the pellets. : 

e 
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We were therefore led to conclude that the rabbit 
wractises physiological refection to @ very marked 
“legroe, between one third and one half of the stomach 
sontents normally being of fæcal origin. This observa- 
ion has an important bearing on the interpretation 
of resulta of metaboliam experiments in the rabbit. 
I look forward with much interest to the publica- 
sion of Dr. Madsen’s further observations. 
a E. L. TAYLOB. 
Veterinary Laboratory, 
Ministry of Agnoulture, 
Weybrmidge. 
May 15. 
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Owls and Infra-Red Radiation 


IS a paper published in 1984, F. L. Vanderplank? 
records certain observations which are interpreted 
as showing that the tawny owl, Striv aluco L., is 
able to perceive infra-red rays visually, and thus to 
gee in total darkness the small animals on which it 


TeyB. 
To test this possibility we have carried out the 
following ta on the eye of a tawny owl. 
(1) In the intact animal (under urethane ansæsthetic) 
we recorded, with an oscillograph and suitable amplify- 
ing system, the retinal potential produced. in response 
to stimulation by white light, using an electric bulb as 
source. There is a large and clearly marked response, 
as in other animals. 





RETINAL RESPONSE OF THE DABRK-ADAPTED HYE 
OF THA TAWNY OWL TO SUDDEN ILLUMINATION 
OF APPROXIMATHLY 8X FOOT-OANDLES. 


Electrodes on the cornea and in the mouth. 
l om. = 150 microvolta. Time, 0-02 sec. intervals. 


No potential could be detected, even with the 
highest possible amplification, in mse to stimula- 
tion by infra-red radiation from a black body 
at 40°-400° O. close to the eye. 

(2) We placed the eye of a tawny owl, immediately 
after removal from the animal, between a source of 
infra-red rays and a sensitive Moll thermopile. The 
aclerotic and retina were removed, so that the cornea, 
lens and humours were in the path of the rays. When 
the eye was nte , we could detect no response 
from the thermopile, and if any transmission occurred 
it was leas than 0-5 per cent. 

We obtained consistently negative resulta in both 
experiments, using & black radiating body as source 
at temperatures from 40° C to about 400° O. Trans- 
mission through the mammalian eye* practically 

` ceases for wave-lengths longer than 15,000 A., and we 
conclude that the eye of the tawny owl, like that of 
other animals that have been examined, is opaque 
to long infra-red rays. Even if the retina should be 
sensitive to long infra-red rays, non can reach it in 
the undamaged eye. 
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Our éxperiments lend no support to the view that 
the owl can see a small animal in darkness by its 
own infra-red radiation. 

- L. HARRISON MATTHEWS. 
Dept. of Zoology, 

University of Bristol. 

Bryan H. 0. MATTHEWS. 

Dept. of Physiology, 

Cambridge. 


1 Vanderplank, F. L., Proe. Zoo. Soo, London, 606-507 (10%). 
3 and Wottha A, Klin. Mong. A dk, 
int. se” (1080). j % IPREN 


Specificity of the Evocator in Hydra 

Tesun from Hydra viridis boiled in water for 
į-l minute and implanted into the blastooœle of 
Triton gastrale evocates the formation of neural 
tissue and in some cases neural tubes!. 

Thirty years ago, Browne’ observed that the 
implantation of peristome tissue, or the material of 
a regenerating hydranth, or tissue from a bud in 
Hydra viridis resulted in the outgrowth of a new 
hydranth. Grafts of tissue from other regions of the 
Hydra body and wounds gave negative resulta. 
These resulta were confirmed by Rand, Bovard and 
Minnich? for Hydra oligactis (fusca). 

Child‘ has produced supernumerary hydranths in 
another hydrozoan, Oorymorpha, by lacerations and 
by the grafting of various regions of the stem. 
Bentos' has produced supernumerary heads in 
planarians by the implantation of cephalic ganglion 
region. Supernumerary heads have developed in 
planarians following such diverse stimuli as lacera- 
tion, faradic stimulation and cautery*. 

In view of the reactions of Oorymorpha and of the 
planarians, and since Hydra 1s known to possess an 
extremely high regenerative potency, it was believed 
that supernumerary hydranths could be produced by 
some means other than the transplantation of the 
tissues noted by Browne (loc. cit.). The techniques 
which had yielded successful results on planarians 
were used on Hydra oligactis. 

A toothpick, the tip of which had been sharpened 
to a very fine point, was dipped into 70 or 80 per 
cent ethyl alcohol and the tip was then applied to 
the tissue of the mid-region of indrviduals of Hydra. 
In others, the tissue in the same region was lacerated 
with a finely pointed cataract knife, and in a third 
poup a heated. micro-cautery needle was lightly 
touc to the Hydra tissue. Supernumerary 
hydranths did not develop in any of the 150 treated 
animals which continued to live after the injury 
without any apparent ill-effects. 

Why Hydra should react only to a specific stimulus 
is not clear to me. Other agents which have been 
used successfully on other forms will be tried on 
Hydra. 

E. D. GOLDSMITH. 

Washington Square College, 

New York University, and the 
College of the City of New York. 
April 21. 


Set, 18, 565 j 
‘ Child, O. ML, Physiol. Zool., 2, 342 (1929). 
t Santos, F. V., Phynol Sool., 4, 111 (1931) 
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Presence of Cancer-producing Substances in Roasted 
Food 


A gERTES of mice was painted every second day for 
a long time in the i 
region with an alcohol or petroleum extract (a) of 
horse muscle, treated at a temperature of 275° 0., 
(b) of browned butter, or (c) of roasted coffee. As 
controls we employed (a) a series of mice painted in 
the same manner with an alcohol or petroleum ether 
extract of horse muscle dried on a water bath or in 
a Hot current of air, untreated butter and 
coffee, and (b) a number of untreated animals. 

The experimental series have so far comprised 241 
animals—149 males and 92 famales. The taneous 
is 10 per cant at most. Among the males this fre- 
quency is, as usual, much lower. 

So far, no malignant tumours have been observed 
in the male mice pai with extract of either 
roasted or food. On the other hand, a 
giant-cell spindle-cell sarcoma was produced in. the 

region in a series of mioe which had been 
painted for a long time with pure cholesterol, treated 
ab 175°C., cmuleifled in coco-nut fab. Further, 
certain chronic changes of interest, which will 
be described, later, were o ed in the animals 
treated with roasted food. 

Twenty-three of the female mice treated with 


petroleum 
after the lication of an alcohol extract of roasted 
muscle. ihe average Gain’ fee TiS of 


The statistical probability of such a distribution 
of the tumours (9 tumours in 23 animals treated with 
- an extract of roasted material and 1 in 26 animals in 
the control series) occurring simply by chance is not 
more than 0:0026, that is, the chance of this occurring 
in such series is only one in 880. Moreover, as the 


very little change was noticed in the skin 
during the entire period of application. Cramer and 
Horning? and Burrows? have 


por os, aB 


Phystographical Sootety of Lund. 
l Remereg and 
observations of Kennaway? and y and 
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that heeting human akin, muscle, yea 
one cholesterol in a hydrogen atmosphere to 700' 

° 0. producea carginogenic substances with 
local effect. 15: 3 
: E. M. P. Woowarx. 


April 15 « 
* Cramer, W., and Horning, B. 8., Lanes, 230, 247 (1036). 
1 Burrows, HL, Amer, J. Cancer, $4, 613 (1985). 
*Kennaway, L L, J. Path, Bact, $7, 233 (19%). 
“Kenneway, H. L., Brit. Med. J., 11, 1 (1925). 
* Kennaway, A. L., and Sampson, J. Path Bact., 81, 609 (1928). 


Influence of Lactate’ on the Absorption of Glucos 
from the Intestine of Adrenalectomized Rats 
Ix experiments designed to throw light on th 

mechanism of a 


administered continuously in doses of 15-20 mgm 
it show. 


ion in forty-fin 
minutes, 80:0 per cant of the injected glucose, witt 
rata 43-8 per cent, after lactat 
administration 78-7 per oent.) ; 
en L. Laser. 


1 Last, L., Vork. sakwe. Physiol, Feb. 1980. 


Relation between the Secretory Cells of the 
Pars Nervosa of the Hypophysis and Clansical 
Neuroglia 


Gurs: has shown that the glial cells of the pan 
nervosa—the pituicytea of Buoy*—are responsible 
for the secretion of the anti-diuretic principle of the 
posterior lobe. I have presented additional evidence! 
which demonstrates that these cells elaborate the 

nervosa hormones. By the use of silver oar- 
methods for neuroglia, developed by the 
Spanish school, Bucy showed that the pituicytes, 
like astrocytes in the E nervous 
system, possees cytoplasmic » One or more 
of which end on connective tissue either in the form 
of pia, of that around blood vessels, or of septa. 
The pituicytes, however, are imp most 
satisfactorily by methods which demonstrate oon- 
sistently neuroglial oli 


by these methods. 

In order to establish a clearer conoce 
relationship between pituicytes and i 
compared the morphology, genesis, and cytoplasmic 
inclusions of pituicytes with those of neuroglia. 
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From this study ıt has become evident that (a) 
ituicytes possess the distinct, ovoid cytoplasmic 
aclusions (gliosomes) characteristié of astrocytes 
md oli , but which are absent from 
ricroglia ; (b) pituicytes, like astrocytes and oligo- 
endrocytes, are spongioblastic in origin, being 
erived from the ectodermal supportive spongio- 
lasta which line the lumina of the imfundibular 
wuity and ita extensions in the para nervosa. The 
ame ‘pituiblast’ is proposed for those spongioblasts 
vhich have quitted the ependymal epithelium and 
ze mi itg out to, and implanting attachments 
foot plates) on, the peripheral connective tissue. 


since Sea Gass are derived from those 
pongioblasts which never aoquire foot plates, it 
wllows that pituicytes are more closely allied to 

. They are totally unrelated to meso- 
formal microglia. It appears, then, that pituicytes, 
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astrocytes aad oligodendrocytes constitute a closely 
inter-related morphological, but not functional, 
unit. ; 

It is interesting to note that Nageotte‘, Mawas', 
and Achtcarro® have attributed glandular functions 
to neuroglia. The evidence is not conclusive, but the 
fact that one group of the glial unit—pituicytes— 
has endocrine functions, renders the hypothesis more 
plausible. 

MERVYN GRIFFITHS. 

Montreal Neurological Institute. 

April 25. 
1Geruh, Proc. Soo, Bap. Biol. and Med., 27, $96 (1037). 
1 Buoy, J. Comp. Neurol., B5, 505 (1030). 
* Griffiths, Maruza, 141, 285 (1088); Proo, Lian, Soo, N.S.W., 63, 
81 (1988). 


4 Mageotte, O.R. See. Biol, 68, 168 (1010). 
5 Mawas, O.R., Soc. Biol, 68, 45 (1010). 
© Achtoarro, Trab. Lab, Invest Biol. Unis. Madrid, 11, 187 (1918). 


Points from Foregoing -Letters 


Frou a study of the correlation between indexes 
of solar activity and the critical frequences of the 
F, region of the ionosphere, W. M. Goodall oon- 
cludes that a monthly average character figure based 
on radio observations gives a reasonably good 
measure of solar-activity. 

The position occupied by the activating atoms 
in the crystal lattice of certain impurity-activated 

hosphors has been studied by the X-ray method by 
a Q. Jenkins, A. H. McKeag and H. P. Rooksby. In 
the case of zinc orthosilicate, for example, the addition 
of manganese causes a displacement of the X-ray lines 
which to a lattice expansion, and the 
lattice change is of the kind to be expected from the 
replacement of zinc atoms by manganese atoms. 


J. T. Randall and M. H. F. Wilkins describe 
experiments on the photoconductivity and lumin- 
escence of uranyl salte, tungstatea, and a number of 
compounds activated by manganese. The resulta 
give direct evidence of the existence of excitation 
states in those solids. 

8. 8. Ballard reporte the spectrographio analysis 
of the total ash content of three species of arthropods, 
Nineteen metallic and semi-metallic elements were 
encountered during the investigation. A correlation 
between metallic composition and the feeding habits 
of insects is suggested, 

From the resulta obtained in three balloon flights, 
8. Ziemecki concludes that oscillations of ionization 
found by G. A. Suckstorffin the higher here are 
due rather to instrumental faults than to 
of extra-terrestrial origm. The anomalies found by 
J. Juilfs in the lower troposphere are likely to be 
due to radioactive substances of terrestrial origin. 


The variation with temperature of the specific heat 
of potassium dihydrogen phosphate shows, according 
to W. Bantle and P. Scherrer, a strongly marked 
anomalous increase at the upper Curie pomt. 


By the method of trial and error, the crystal 
structure of diphenyldiacetylene has been roughly 
determined by E. H. Wiebenga. A refinement of 
the parameter values will follow by the application 
of Fourier synthesis. ; 


a 


A new technique for determining centrifugal 
stresses in rotating disks by means of the photo- 
elastic method is described by R. E. Newton. The 
disk is made of Bakelite (BT-61-893), heated to 115° 
and allowed to cool while rotating at constant speed. 
In this way the photo-elastic optical effects are 
‘frozen in’ and can be observed in polarized light 
when the disk is at reat. 


Holger Madsen confirms Morot’s statement that 
rabbita form two sorts of fæces, one of which is formed 
during the night and swallowed like pills directly 
from the anus. The difference of consistency is 
due to an intestinal rhythm im the rabbit itself. 
E. L. Taylor also confirms Morot’s statement that 
the pellets found in the rabbit’s stomach are of fæcal 
origin ; he considers it to be an outstanding example 
of physiological refection and thinks that ita function 
may be the digestion of cellulose. He also directs 
attention to the important bearing which the ob- 
servation has upon the interpretation of metabolism 
experiments carried out in the rabbit. 


L. Harrison Matthews and Bryan H. C. Matthews 
find that infra-red rays produce no response in the 
retina of the tawny owl, and that the cornea, lens and 
humours transmit so small an amount as to be opaque 
to the rays for visual purposes. From direct experi- 
ments on the eye, they find no confirmation for the 

ion that in darkness owls can see infra-red 
radiation from animals on which they prey. 

E. D. Goldamith points out that thus far he has 
been unable to produce supernumerary hydranths in 
Hydra by either laceration of the tissue, local applica- 
tions of ethyl aloobol, or micro-cautery. These 
techniques had previously yielded supernumerary 
heads in planarians. 

By painting mice with petroleum ether or alcohol 
extract of roasted food, E. M. P. Widmark found that 
adenocarcinoma of the mammary glands was pro- 
duced in a much higher frequency than the total 
incidence of spontaneous mammary cancer. 

L. Lasst’ finds that sodium lactate restores the 
normal glucose absorption from the intestine of 
adrenalectomized rata in a similar way as was found 
previously for pyruvate. $ 


.NATURE 


JUNE 10, 1939, vor. 143 


Research Items 


Anthropometry of Syrian Males 
MEASUREMENTS, a8 well as other observations of 
1483 Syrian males, have been made by W. M. 
Shanklin (J. R. Anthrop. Inst., 68, 2, 1988). Syria 
has been a battl of the nations from time 
immemorial. ‘Of the invasions of the mountains less 
is known than of those of the coastal regions; but 
within historic times one large mountain group, the 
Druzes, has migrated into southern Lebanon and the 
Jebel Druze in the Hauran. Like the coastal plain, 
the desert border has been frequently invaded. 
Question is raised whether the living races of to-day 
show traces of their icated ancestry, and if 
there is any correlation the diverse geo- 
graphical areas and population. In this study the 
material is examined from the point of view of the 
religions represented and geographical areag—Shiite 
Medians, Bann Moslems, Ohristians, and Alouite 
and Druze, secret sectas with Moslem origins. The 
ical areas are mountain, desert-border, and 
desert. Summarizing the results of 15 measurements 
and 6 indices, as well as the other observations, it is 
shown conclusively that there are significant differ- 


ences between the mountain groupe and the desert 
border , while both of these differ from the 
Syrian ouin. The major differences are a pro- 


gressive ing of the head, and a decrease of 
the sephalic index (maximum, Mitwali, 87 ; minimum, 
Rwala, 75), in passing from the mountain region to 
the desert border and the desert. Other changes in 
eee ee ee 
lengthening of the face and a lengthening © nose. 
Convex noses, rarely seen in the desert, are frequently 
found in the other . There is also & pro- 
gressive darkening the skin towards the desert, 
and an increase in the percentage of blood-group O. 
The line of ales for Syrian racial differences is 
thus along geographical and not religious lines. The 
“nomadic peoples of the desert are clearly Mediter- 
raneans in the larger sense. The border peoples 
represent a transition to a brachiocephalic stock, which 
cannot be cansidered ‘Armenoid’. 


Boat Oculi Survivals 


Ix a further study of the survival of oculi on boats, 
Mr. James Hornell records additional examples from 
Portugal, the coasts of the Mediterranean, Mada- 
gascar, Zanzibar, thé Swaheli coast of Kast Africa, 
and the Far East (J. R. Anthrop. Inst., 68, 2; 1938). 
In Portugal ite use, though lingermg in the fishmg 
centres, is on the decline. There are several dis- 
tinctive substitutes for the oculus, the most cammon 
being a star, usually ftve-pomted. Apart from these 
' substituted devices, the same type of oculus with 
minor variations occurs along the whole coast line of 
Portugal south of the Tagus. The custom was 
encountered nowhere on the ish coast except at 
Malaga. In Sicily and m ta, the oculus is in 
common use as & device against the evil eye. In the 
Adriatic the true oculus is rare, though it does occur ; 
but `a red disk on each bow is common around 
Venice. At ports lower down the coast the oculus is 
supplanjed by a comms-shaped wooden boss on seach 


. bow. No trace of the oculus is found in the Red Sea 


or Persian Gulf, owing to observation of the precept 
of the Koran against representation of the humar 
figure, or parte of it. It is only when the Swaħel 
coast is reached that the oculus is again encountered 
Here the mieps, the only mdigénous sea-going craft 
and many of the amall craft of Pemba and Zanxibas 
are ‘eyed’, and commonly the eyes are duplicated ir 
the stern. In Mayotte, the island nearest to Mada- 
gascar, the oculus is common, both on the bows and 
the quarters. In Madagascar itself the oculus, not 
found on the outrigger canoes, occurs on vessels of 
typical Arab design and on two-masted coasters of 
already noted, it appears in Burma, but has 
disappeared in Indonesia and the Malay Peninsula, 
where the Mohammedan religion has spread. It 
appears to have occurred sporadically in Selangor 
and Sumatra, and continues to flourish m Bali. An 
i ei enc a cert Baa 
Tobago. The statement made previously that the 
oculus is universal on the Chinese junk is incorrect. 
It is never sean on the boats of northern China. 


Population Problems in the United States 


Toa P ion Association of America arranged 
a symposium on “Intringic and “Environmental 
Factors in American Population Growth”, which was 
held at the American Philosophical Society, Phila- 
delphia, in November 1988; and the resulta have 
Ne aco published (Proo, te lees Philos. Soc., 

, No. 4) as a series of papers by leading American 
studenta of population questions. The contributions 


“include “Agriculture and Current Population Trends’’ 


by Conrad Taeuber, ‘Social Environment and Popu- 
lation Growth” by Warren S. Thomson, “Intrinsic 
Factora in Population Growth’ by Frank W. 
Notestem, ‘Psychological Factors and Fertility” by 
John C. “Ohildleasness” by Ol Vv. 
Kiser, “Cultural Patterns in Rural America” by 
O. O. Taylor, “Reflections of an Anthropol on 
the Future of Population” by H. L. Shapiro, “Popu: 
lation Study and Related Sciences” by A. J. Lotka. 
The whole constitutes a valuable survey of population 
trends and problems in the United States, supported 
by extensive statistics on many points. Those 
statistics are frequently derived from ial investi- 
gations. Among the conclusions which emerge are 
the impottance of contraception in lowering the 
birth-rate and the fact that the birth-rate has 
declined below the replacement level. In the pro- 
fessional group the reasons for family limitation are 
mainly financial, the cost of higher education and 
the health of the wife. One writer concludes from 
resulta derived from questionnaires that contracep- 
tion is not responsible for any major share of per- 
manent childlesaness. The population is expected to 
reach ita peak by 1980. There was a considerable 
movement back to the land during the depression 
years 1930-35. Migration from farms has taken 
place not only in regions where agriculture is non- 
commercial, also in areas where commercial 
agricylture is dominant. In the latter areas amaller 


families appear to be a part of the culture complex. 
e 
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*hosphorylations in the Cell 
H. Karoxar (Hnaymologia, 5, 365; 1989) has 
dhown that accumulation of phosphoric acid esters 
akea place in fresh kidney extracts under aerobio 
sonditions so long as suitable concentrations of 
sodium fiuoride are present. These esters do not 
Lormally accumulate owing to the activity of phos- 
yhatases, of which a group—the ‘acid’ phosphatases 
—are poisoned by fluoride. Fluoride, however, 
iminishes the respiration and this must have an 
nhibitory effect on the synthesis of the esters, which 
Jepends partly on the respiratory activity of the 
“tissue. The specificity of the enzymes involved is 
shown by the factg that addition of a-glycerophos- 


phate inhibite only the phosphorylation of glycerol,. 


«vhilst the addition of hexosediphosphate inhibits 
only the phosphorylation of hexoses. M. Silverman 
and’ O. H. erkman (Enzymologia, 5, 385; 1939) 
>beervo that phosphorylation of vitamin B, to form 
<cocarboxylase takes place when s suspension of 
propionic acid bacteria (Propionibacterwum pentos- 
aceum) is incubated for two hours at 80°C. in a 
medium containing hexosediphosphate and synthetic 
vitamin B,. 


Nitrogen-containing Substances of the Intestines 


K. Rr (J. Biochem, 29, 265; 1939) examined the 
largo intestine and duodenum of healthy adult dogs 
for nitrogen-containing substances with the following 
resulta, The amount of choline, humine, purine-nitro- 
gon, arginine, leucine, valine, isoleucine, phenylalanine 
and aspartic acid contained in the muscle layer of 
the duodenum was found to be larger than that of 
the muscle layer of the large intestine. The amount 
of glutamio acid and serine, however, contained in the 
duodenum was lees than that of the large intestine. 
The duodenal mucous membrane was found to contain 
more choline, arginine, histidine, tyrosine, glutamio 
acid and glycocoll than the mucous membrane of 
the large intestine, and more humin, alanine and 
woleucine were found in the mucous membrane of 
the large intestine than in that of the duodenum. 
Experiments showed that the chemical constituents 
of the digestive organs were distributed quantita- 
tively, differing somewhat according to the various 
regions. Histidine, for example, was found in abun- 
dance in the duodenal mucous membrane and igo- 
leucme in the duodenal muscle layer and in the 
mucous membrane of the large intestine. 


Hypoglycemia and Anoxzemia 

H. E. Himwich, 8. J. Martin, F. A. D. Alexander and 
J. F. Fazekas (Endocrinology, 24, 536 ; 1939) studied 
the activity of the autonomic aystem of dogs during 
hypoglycssmia and anoxmmia. Electro-cardiographioc 
changes ahowed that in both conditions an initial 
transitory sympathetic influence was followed by 
parasympathetic predominance. This increased 
activity of the sutonomic nervous wes 
associated with a depreased metabolism of the brain, 
as indicated by diminished cerebral utilisation of 
oxygen. It is concluded that with depression 
of the brain metabolism the predominant and ulti- 
mate effect on the autonomic nervous system was & 
release of parasympathetic influence. 


Alimentary Canal of Molluscs _ 


THs structure and function of- the alimentary 
canal in different groups of molluscs have already 
been dealt with in several accounts in recent years: 
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This work is continued in a communication by Dr. 
Vera Fretter who has investigated these problems in 
the Testibranchs, Philins aperta, Scaphander lignarius, 
Haminea hydatis and Actaeon tornalts (Trane. Roy. 
Soc. Bdin., 1989). All these have radulw, but the 
last has no odontophore so that the method of 
feeding is similar. Actason also differs from the 
others in lacking & pair of salivary glands which 
secrete a fluid containing an amylase and a glyco- 
genase. Again, this species lacks a crushing gizzard. 
The stomach of all of them has a bilobed digestive 
gland opening into it; this produces a proteolytic 
enzyme with an optimum of pH 6-3 and a diastatic 
enzyme and a glycogenase with an optimum between 
pH 6-3 and pH 7:0 and a lipase. ‘These onzymos 
produce soluble products and small particles which 
are ingested by the digestive cells of the digestive 
glands wherein digestion 18 completed. The gland 
exhibits a cyclical series of changes which includes 
secretion, and in Philine and Scaphander the lattor 
phase of activity is associated with the expulsion of 
excretory matter. Thus gives rise to a characteristic 
type of fecal pellet. As in Gastropods purines tend 
to replace urea, it is suggested that in thie group a 
terrestrial mode of lfe is preceded by a uriootslic 
metabolism. 


Neocomian Cephalopods of India 


Tas Cephalopoda of the Neocomian Belemnite 
beds of the Salt Range are described by Dr. L. F. 
Spath (Palaont. Indioa, N.8., 25, No. 1, pp. 154, 
pls. 25; 1989). They are found condensed mto the 
basal beds or lower part of the Belemnito marls, and 
include eighty-one species of ammonites and three of 
belemnites; of the former only seven can bo 
definitely identified with species already known; the 
latter belong mainly to the genus Hibolites. The 
ammonites show that the deposit is of Infra-Valan- 
ginian and Valanginian age, and indicate the existence 
of six zones, but the succession does not appear to 
be complete. They belong mainly to the families 
Olcostephanids, Berriasellide and Neocomitids, and 
their affinities are with the fauna of the great 
equatorial belt (Tethys and extensions). The author 
believes that the distribution of oceans and continents 
was already essentially the same as at the present 
day, except for the more extended Tethys, and he 
visualizes an equatorial zone extending 45° of latitude 
north and south of the equator. While the fauna of 
the Belemnite beds consista easentially of cephalo- 
ree it includes also a few representatives of reptiles, 

ea, brachiopods, pelecypods and one. gasteropod. 
Greenkeeping Research 

THa spring number of the Journal of the Board 
of Greenkeeping Research (St. Ives Research Station, 
Bingley, 3s. 9d. post paid, 1989) contains an account, 
by R. B. Dawson and N. L. Ferguson, of the pro- 
duction of the St. Ives strain of creeping red fescue 
grass. This strain is ẹ propagation of a uniform 
population of Festuca rubra genuina var. glaucescens, 
selected from sea marsh turf at Cark im Cartmel, 
Lancashire. The new strain offers greater leafiness 
and density of growth than existing commercial 
strains of the same species, and it has also good winter 
colour and reasonable resistance to fungal disease. 
Much of the St. Ives Stations work has centred 
around the treatment of lawns with appropriate 
fertilizers ; but R. B. Dawson and R. B. F show 
that this is inadequate without mechanical aeration , 
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by scarification. A paper on the Belfast Airport, by 
8. P. Mercer and P. A. Lineham, describes some 
fascinating ecological transformations from 
mud to turf which can support a load of four tons 
per square foot. The original soil had a salt content 
of about 0-4 per cent, and ita relative acidity was 
pH 8. Many ies of grass were tried upon the 
drained soil, but a mixture of 40 parts by weight of 
ial ryegrass seed to one part of yellow suckling 
clover gave the best results. Bowings of Poa maritima 
were used for initial colonization of bare mud. 
The interesting and complex life-history of an oil 
beetle, Melos prosccrabaus, is also described by Miss 
B. Lovibond. The species does not seam to cause 
much trouble upon lawns, except the distaste for ita 
occasional presence in large numbers. 


Melanism in Pheasants 

Tra two inter-fertile species of pheasant, Phastamus 
versicolor and P. colchious, are subdivided into ahout 
42, subepecios. The origin of one of these, sometimes 
called P. colchious mut. tenebrosus, the black pheasant, 
is uncertain. J. H. Bruckner (J. Hered., 80, 45-52; 
1989) has reported some interesting breeding results. 
Melaniam is d t on one incompletely dominant 
gene. The F, hybrids between melanio pheasants 
and the common ring-neck pheasant, P. colchicus, 
are remarkably similar in the di tion of markings 
to P. versicolor. Brackner that P. colohtous 
may be the older or ‘wild type’, and that natural 
selection has selected the least melanio types to 
produce P. versicolor. Modifiers of melanio distribu- 
tion are kxiown in P. colchious, and hybrids between 
melanic forms and P. colchious range greatly in the 
amount of melaniam. 


Earthquakes during March 1939 

Acoorpina to E. Peterschmitt, of the Bureau 
Central Sdismologique de Strasbourg, there were 6 
hundred earthquakes and strong tremors recorded by 
people and instrumenta during March 1939. There 
was not a day on which no earthquake was experienced 
somewhere in the world, aud the greatest number on 
any one day was aight, on March 17. Of the hundred 
shocks recorded seventeen were of sufficient strength 
to have the epicentre determined accurately either 


by isoseismal li or from instrumental recordings.. 


Probably the strongest was on March 20, on the 
Island of Kiou Siou, Japan, and the next in order of 
magnitude were March 1, strength V, near Ebingen, 
Jura Souaba; March 5, strength V, La Cote-Saint- 
Andre (Isere, France); March 12, strength V, 
Province of Aquila, Italy. These were closely followed 
by March 20, strength IV, Barcelonnette (Hautes 
Alpes, France), and Susa (Torino, Italy), epicentre 
Mont Viso, 44-6° N., TI” E.; and March 30, 
strength IV, in the Osam Valley. 


Coastal Fogs in Scotland 
A comPanison between the oy of fog in each 
month of the year at Scottish lighthouses and inland 
observing stations in the period 1925-34 and similar 
data for the period 1888-1900 discussed by Buchan, 
is the subject-matter of Professional Note No. 88 of 
the Meteorological Office, by F. E. Dixon. The 
at lighthouses is to log the number of 
hours on each day aguang eka in the opinion of the 
lightkeeper, there is t atmospheric obscurity 
to necesgitate the sounding of a fo signal, and the 
. personal equation is a factor, At climatological 
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stations, on the other hand, a more importan 
disturbing factor is the seasonal variation of the tim 
of sunrise in relation to the morning hour of observa 
tion. As the period between sunrise and one or twi 
hours after sunrise is & aritical one in regard to early 
morning fogs due to cooling of the lower atmospher 
by radiation, this disturbing factor is apt to give rin 
in fog statistics to s spurious seasonal variation du: 
to the fact that m winter the common hour of observa 
tion pf 9h. G.M.T. is favourably placed for the 
observation of this class of fog, whereas in summer is 
is much too long after sunrise and will have alloweo 
most of the fogs to have cleared away as a resulë 
of prolonged sunshine. It appeara from a chart 
(Plate IV) showing the average annual fog duration 
at the lighthouses in 1925-84 as a percentege of the 
average for the earlier period, that 1925-24 was ip 
most areas much the least foggy; but when oon- 
sidering the exceptions, it is clear that theese arise 
mainly because of increased industrial activity, 
resultmg particularly in an increase of winter fogs so 
great as more than to counteract the general tendensy, 
due to meteorological causes, for the 1925-84 period 
to be leas foggy. This is particularly well ahown in 
the Firth of eth, and the Moray Firth, where tho 
prevailing winds carry atmospherio pollution from 
industrial areas out to sea. The tendency for fogs 
with clear skies to thicken just after sunrise owing 
to an imorease in pollution is well shown by the 
observations at flxed hours at Aberdeen, where the 
average number of fogs in 1927-86 increased from 
0-4 to 7:0 between 7 b. and 9h., whereas in summer 


the corresponding figures were 2-6 and 1:1. 


Mechanism of Formation of Potythionic Acids 

EL Stamm and H. Wintzer have shown (Ber., 71, 
2217; 1988) that the primary product in Wacken- 
roder’a reaction (the reaction between hydrogen 
sulphide and sulphur dioxide in aqueous solution 
with formation fy an acida) is thiosulphurous 
acid, HBOs though this compound cannot be 
isolated, ita chemical nature can be investigated by 
the aid of the hydrolysis of dimethyl thiosulphite. In 
a further communication (Naturwtss., 27, 317 ; 1989) 
the suthors conclude that the reactions of this 
substance which are important as regards the forma- 
tion of polythionic acids aro the following : H,8,0, > 
H,S + SO, (1); H,8.0, + HS + 88 + 2H,0 (2) ; 
and H,8,0, + 201 +1, + 28 + 2H,0 (3). These 
reactions lapa quantitatively under suitable con- 
ditions tions (2) and (3) show that the thiosul- 
phurous acid is 8 powerful oxidizing agent. In order 
to study the reactions of the acid without reaction 
D rbe it is necessary to work in a non-aqueous 
solvent, for this purpose anhydrous formic acid 
was chosen. It was thus possible to show that the 
first reaction is reversible. When dimethyl thiosul- 
phite was hydrolysed by hydrochloric acid im the 
presence of sulphurous acid in the correct ed as 
tetrathionic acid was formed quantitatively, the 
equation being H,S,0, + 2,80, = H,8,0, + 2H,0. 
With excess of sulphurous acid and at pH 6:9, - 
trithionate and thiosul are formed in equal 
proportions: 8,0,” + 80,” = 8,0,” + 8,0,”. in 
cpr es ain ish ens eel py A T 
or completely by thiosulphuric acid, higher poly- 
thionic acids are formed, including hexathionio acid. 
Once formed, the polythionic acids do not react with 
the thioaulphurqus acid. It will be seen that these 
reactions offer a satisfactory tion of the forma- 
tion of polythionio acids in Wackenroder’s solution. 
s 
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_ Photochemistry of Colour Vision 


By Prof. F. Weigert and J. W. 


JOME years ago’, we prepared ‘artificial retine’ by 
Ss in thin gelatin films the pigments 
«xtracted from frog retina. When such films were 
‘posed to ooloured light, they exhibited a typical 
shenomenorf called ‘colour selectivity’, and it appeared 
wobable that a similar process might account for 
solour vision in the living eye. As a result of colour 
~electivity, a preferéntial Increase in transparency is 
developed for the wave-length of the exciting light, 
oe ee eee a 
extinction plotted against wave- 
ecte are extremely small, and can be 
pse Pa ie Goal caer eree 
[his is based on the uction of photodichroism 
n light-sensitive solid which have been exposed 
ete 
the case of the artificial retina, the photo- 
liohroism is generally negative’. Its ion 
Sy a ee ee ae 
good polarimeter with a mono- 
Eisai Colour selectivity occurs when the photo- 
Jiohroism has its minimum at the wave-length of the 
exposing light. It is of advantage to express colour 
selectivity diagrammatically as a maximum of 
negative phe dichioien. 

In previous experimenta, solutions of sodium 
«cholate were used for the extraction of the retinal 
pigmenta, but recent researches on the photochemistry 
«of visual le that it is better to extract 
a i y solutions of digitonin‘ or digitalin’. 

experiments here reported, crystalline digitalin 
(eridh resented by E. A. M. Chase) was used for 


preparing films from frog retine. Since the 
dyestuff of the retina is imbedded in a film of 
surface and small thickness its absorption is y 


small, but the change of absorption due to the ex- 
posure of the film to polarized light can easily be 
determined. The general technique of the prepara- 
pf ceil re ik E 
was the same as in previous papers’®. 
‘Strang Steel Scholar, Universtiy of Glasgow. 

+0-06 





000 


| 


AEEA 


Morton*, University-of Glasgow 


The main resulta of the new experiments 
with those published previously, with one 
While tho inspection of the ardcial retina prepared 
with sodiam cholate revealed after-effects 
which proceeded in the dark and destroyed the 
specific colour selectivity1, these after-effecta did not 
occur when digitalin was used for the extraction of 
the pigmente. Accordingly, it is now possible to 
expose the same part of the film several times and to 
study the effects of increasing periods of exposure 
on_the phenomenon. Its general feature can be 
as an increase of photodichroiam after a 
certain period of induction and a fading away after 
longer exposure. The phenomenon therefore is con- 
fined to a limited interval on a time-scale. 
The upper section of Fig. 1 shows the shape of the 
otodichroism curves which correspond to the 
ion of the artificial retina with polarised 

light of narrow spectral range, purifled by means of 
Christiansen filters. Bacadis io maxis oF these 
graphs coincide with the wave-lengths of the pure 
spectral colours which were used for the exposure, 
they may be termed ‘colour graphs’. Each colour 
graph is qualitatively ished from any other 
colour graph. They cannot be transformed into each 
other by simple quantitative tions. The same 
holds true for the psychological sensation of colour. 
A oolour graph therefore may be defined as an 
expression of the manner in which the artificial retina 
perceives coloured lights ; for example, colour graphs 
with maxima at 650, 580 or 490 py correspond to 
‘ted’, ‘yellow’ and ‘blue’ in common 

The lower section of Fig. 1 contains colour graphs 
which are produced by light of mixed colours purified 
by ordinary colour filters which are transparent for 
a large continuous part of the spectrum. The wave- 
length noted in Fig. 1 is the dominant wave-length 
which matches the coloured light of the carbon aro 
used throughout the experiments, after passing 
through the filter. It is noteworthy that the colour 
graphs are nearly identical with those for pure mono- 
chromatic light although, for 
example, a yellow filter trans- 
mits the total spectrum except 
the blue. The graph for white 
light has its maximum at b30 uu. 
This means that the artificial 
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A ia, E E ina eared 
existence of the colour graphs for mono- 
chromatic lighta (1-11) and mixed 
coloured lights against a logarithmic 
time-soale of exposure. à (exp.) means 
the ing wave-length or, in the 
case of mixed light, the dommant wave- 
length;  (obe.) the wave-length for 
the maximum of the colour graph. The 
last column shows in hundredths of a 
degree the direct readings of photo- 
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diohroism at the analyser of the polari- 





meter; 0-01° corresponds to a de- 
crease of extirotion by 0:00015 or to 
an increase of transparency by about 
0-08 per cent. This means that the 
effect of colour selectivity is far below 
the limit of normal photometric pre- 
cision. 
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Two time intervals of existence occur 
for the colour pbs, which are dis- 
tinctly se from each other, and 
are due obviously to a ‘fast’ and to 
æ ‘slow’ photochemical process. The 
fast process accounts for the colour 
graphs from blue to orange and the 
slow process for orange to red, with 
some overlapping near 600 yp. A provisional explana- 
tion is the existence of two photosensitive pigments 
in the retina which may account for the fast and 
slow processes. Both exhibit the of colour 
selectivity, but up to the present, nothing can be 
anticipated as to whether these pi ta are identical 
with rhodopsin and the recently discovered iodopain*. 

It can be seen from Fig. 1 that the values of the 
maxima of the colour graphs are invariably of the 
same order. This is obviously due to the fact that 
the pigments are highly diluted in the artificial 
retina and that they are completely exhausted even 
by weak radiation. The colour graph records, there- 
fore, the hue typical of a coloured light. The effect of 
intensity and brightness is being studied. It appears 
probable that the existence in the retina of two light- 
sansitive pi te with the properties revealed by 
these experiments, plays a part in the ‘Purkinje 
phenomenon’ and certam colour vision anomalies, 

The colour graphs to mixed lights 
(Fig. 2, 19-21) which the eye sees as mixed hues 
require some comment. Purple (19) which is always 
perceived as a dichromatic hue, produces a fast blue 
and a slow red colour graph. No. 20 oo to 
@ pink which was produced from red (12) by adding 
some white light. The white and red components 
are recorded separately by the colour hs. The 
mixture of red and green (21), which appears to the 
eye as whitish-yellow, produces at first a yellow 
colour graph at 585 up, a spectral range which did 
not occur in the light. This ow oolour 

h was followed by white and shortly afterwards 
a red colour graph. The colour aphia for the 
single lights from whioh the yellow was composed 
correspond to the green (16) and the red (12), with 
the dominant wave-lengths 500 and 650uu. It is 
noteworthy that the red component in the pink light 
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which contained some white light (20), appears as 
a ‘fast’ process, while pure red is ically in the 
‘slow’ series. These experiments establi the fact 


that the systems responsible for colour selectivity 
are not ori resent in the films, but are 


originally p 
producdd by the light itself during the period of 
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with mixed lights demonstrate that the artificial 
retina distinguishes between pure and impure 
lights in the same way as does the eye. A hue 
which appears to the eye as composed of two 
‘valencies’, for example, red and blue for purple, is 
recorded by two separate colour graphs. 

Pure dark or mixed red light of a spectral range, 
or of a dominant wave-length, longer than 650 pp 
(Nos. 1, 2, 12) is followed on continued exposure by 
a graph with a maximum at 530 uu which does not 
occur in the exposing light. This slow process is 
distinguished from the fast proceas for green or white 
to be expected at that wave-length. No physiological 
phenomenon corresponds to this oo graph, 
but there are indications that it has ita origm in 
an unspecific bleaching of visual purple, which 
cannot be observed during the state of high light 
adaptation required for the perception of dark red 
hues 


Any “hypothesis with 
colour selectivity may play colour vision must be 
med until the pho of colour 
selectivity is clarified. But it is evident that some 
peycho-physical phenomena cen now be studied by 
purely physical methods which are quite independent 
of the colour sense of a human observer. Even the 
modern graphical representation of chromaticity 
makes use of tri-stimulus values which are based on 
human colour vision’. 

We are indebted to Prof. Edward Hindle for his 
interest in the research, and to the Society for the 
Protection of Science and Learning, the University 
of Glasgow and Lanarkshire Oounty Council for 
financial help. 
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The Royal Observatory, Greenwich 
- Annual Visitation 


HE annual visitation by the Board of Visitors of 
the Royal Observatory, Greenwich, presided 
yer by the president of the Royal Society, took 
place on June 8, when the Astronomer Royal, Dr. 
. Spencer Jones, presented his report for the year 
ing April 30, 1939. The report includes the 
mfoll sections: instruments and apparatus ; 
astronomical observations; time service; Nautical 
Almanac Office; zthagnetio observations ; meteoro- 
Mogical observations. 
Transit Owols Observations. The programme for 
mlaying the foundations of a system of right ascensions 
‘with the new reversible transit circle has been con- 
tinued. Since ita inception in 1937, 4,338 transits 
have been observed; 1,501 collimations and 1,975 
levels were taken in the course of these observations. 
Intensive obeervations bave traced the main cause 
of the diurnal changes of collimation to small tem- 
differences between the micrometer screw 
and the eyepiece box, amounting sometimes to 2°F. 
Similarly, changes of level appear to be due largely 
to temperature differences between the two piers of 
the instrument, arising from unequal shielding in the 
case of any wind that is not due north or south. 
The adopted oollimation and level errors are now 
derived from smoothed. curves drawn through the 
values given by the observations ; drift in the clock 
error has thereby been practically elimmated. 

The Airy transit circle has bean devoted chiefly to 
the observation of the sun, moon and planets. The 
Greenwich observations of the sun from 1750, 
combined with observations made at other observa- 
tories and used in conjunction with observations of 
the moon and Venus and of the transits of Mercury, 
form the data for investigating the changes in the 
rate of rotation of the earth. The resulta are being 
communicated to the Royal Astronomical Society. 

Cookson Zenith Telescope. 283 plates were taken 
for the determination of latitude variation. A 
definitive discussion of the observations for the 
years 1911-1936 is in the course of publication. 

28-inch Refractor. The new comparison-image 
micrometer continues to prove superior to the filar 
micrometer, especially for the measurement of the 
closer double stars. 

Thompson Equatorial, 26-inch Refractor. 1,288 
plates for parallax determinations were secured and 
38 parallaxes entirely com 

Yapp 86-inch Reflector. With the slitleas spectro- 
graph the colour-temperature was com- 
pleted in Se . The discussion and detailed 
resulta for 250 stars will shortly be in the press. 

The slit spectrograph has now taken the place on 
the telescope of the slitless spectrograph.” In addition 
to experimental work, a provisional. programme has 
been started, consisting of one-prism exposures, for 
the ultra-violet, on yellow and red giant spectro- 

, 8oopic binaries, to see whether a hot companion can 
be detected in this region of the spectrum even 
though ita lines are smothered at longer wave-lengths. 

Photoheltograph and S i . A daily 
series of photographs (begun in 1874) has been 
secured, in collaboration with the Oape Observatory 
and Kodaikanal Obeervatory, for the meesurement 
of sunspot positions and areas. There are indicationg 


that the peak of the maximum phase of the 11-year 
cycle has been pesed. Eleven very large spot 
groups appeared during the year; in seven cases, & 
magnetic storm occurred within a few days of the 

ive times of central meridian passage. Ex- 
amination of the sun’s disk is made in hydrogen 
light (Ha) to detect the sudden occurrence of bright 
eruptions which show a relationship with ionospheric 
irruptions. Observations also include photometric 
measures of hydrogen disk markings and of pro- 
minences at the sun’s edge. 

Time Service. The official time services have been 
regularly maintained. The principle of employing & 
number of clocks as a ‘mean clock’ has been further 
extended and has proved of great assistance. The 
astronomical determination of clock error was made 
on 114 nights with a reversible transit instrument. 
The quarts crystal clock constructed at the National 
Physical Laboratory has been installed. The per- 
formance of the Westminster clock (“Big Ben”) 
showed that, while on 16 days the orree a grey 
than 1s., on 188 days the error did not 0-58. 
During the year, 4,170 chronometers and watches 
were received and 3,662 issued. The stock of chrono- 
meters and watches now held at the Observatory is 

Nautical Almanac Office. During the year, the 
work of the Office has been mainly devoted to the 
routine calculation and publication of the Nautical 
Almanac, the Abridged Nautical Almanac, the Air 
Almanac and the Astronomical Navigation Tables. A 
working unit is being organized to deal with special 
investigations that tly arise. A special 
supplement to the Almanac for 1940 will give data 
required in the design of instruments and their final 
adjustment. The paths of the ionospheno and oor- 
puscular eclipses of October 1, 1940, have been 
published. 

Magnetic Observations. A set of La Cour instru- 
ments for quick-run recording (3 mm. to the minute) 
has been added to the equipment at Abinger. The 
mean values of the magnetic elements for 1938 are: 


Declination West, 11° 1-4’ 
Horizontal Intensity, 0-18522 gauss 
Vertical Intensity, 0-43050 gauss 
Inclination, 66° 48 2’ 


Magnetic activity during the year was considerable, 
five great storms and twenty-three smAll storms 
being recorded. The disturbance of the earth’s 
magnetic field at Abinger by artifloial flelds due to 
electric traction is stated to have become increasingly 
serious as the electrifloation of the Southern Railway 
has extended. Disturbance (5 y to 10 y) is continuous 
throughout the working hours and ceases only during 
the interval 1h.—5h. civil time. The complexity of the 
total effect makes identification of the separate 
origins inarily i ible. The installation of the 
La Cour quick-run magnetograph has provided 
evidence, however, that significant effects occur 
coinciding with the movements of trains in the 
neighbourhood of Guildford as well as of Dorking. 
In the last few months, fleld investigations of the 
effect of electric traction have been made near - 


992 


Chichester, at Itchenor and at Selsey. At the latter 
site, seven miles from the nearest point of the railway, 
disturbance was quite distinct, although seldom 
amnountiag/t6 TY id viraal intensity: 
Staff. The post of chief assistant, rendered vacant 
ee in tlie pravigis yos of Mr 
væ to the post of Astronomer Royal 
for Scotland, has been filled by Dr. H. R. Hulme, 
fellow of Caius College, Cambridge. 


In concluding his report, the Astronomer Royal 
states the concern he feels regarding the steady 
deteriotation of observing conditions at Greenwich. 
Long-exposure photography ia no longer possible 
owing to the increasing brightness of the sky at night. 
As a reult of atmospheric pollution by smoke, - 
emme of work ‘which used to. bs suoseattully 
undertaken at. Greenwich are now impracticable. 
The actual definition of stellar images has also 
suffered. In addition, there are various forms of 
fouling, the two most serious being the deposit of 
grit and the destruction of aluminized surfaces. The 
pivota and Y’s of the new reversible transit, although 
carefully protected, already show appreciahle scoring 
Where ia a permaneat Hak of damage by gait to tte 
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objectives of all the Greenwich telescopes. “If the 
Royal Observatory is to continue to make i 
contributiona to astronomy as it has done for the 
pest 264 years, and to vide en efficient tims 
service of high accuracy, it is essential,” the report 
continues, “that it should be removed to a site 
where astronomical conditions are favourable. The 
present wasteful efforte to secure observations under 
Increasingly bad conditions, and the restrictions of 
programmes that are necessitated by such conditions, 
would thereby be avoided.” 

Finally, as regards the Abinger magnetic station, 
the general level of artificial disturbance is now such 
as to render all observations difficult, and when the 
disturbances are at their worst tHe observations lose 
muoh of their value. The removal of the magnetic 
observatory to another site has therefore become 
a necessity. The choice of a new site for such work 
in the south of England appears limited to a few 
regions in Devonshire. 

The report concludes with the statement that 
proposals for the removal of the whole of the astro- 
nomical work from Greenwich and of the magnetic 
work from Abi to new and more favourable sites 
are under SEE AEE 


Historical Survey of Mycology" 


the treatment of flowering plants, so far 
as Linnwus was concerned, the subject of 
mycology had scarcely begun before his time. It is true 
that many fungi were mentioned by the classical 
writers but most of the interest in them was derived 
solely from their gastronomio effects. Their 
certain writers who regarded them as the 
result of the fermentation of the earth; truffles, on 
the other hand, were to be due to the 
action of lightning. Herbals were based on classical 
authority : 
that fungi were not plants and were spontaneously 


Towards the end of the sixteenth century, Porta 
recognised the spores of such dark-spored forms as 
Coprinus and possibly of the mycetozoan Fuligo 
septioa ; but he thought they were seeds. 

The arrival of the microseope was necessary before 
any progress in logy could be made ; but even 
Sind poeta wun low: Hooke, in his “Micrographia”, 
devoted two sections to fungi, and his description of 
the rose blight, P. ‘was accompanied by 


hragmidium, 
„an illustration whioh is the first known diagram of a 


mi fungus. Hooke’s views on fungi were thus 
: “Fimt, that Moulds and Mushrooms 
require no seminal property, but the former may be 
produc’d at any time from any kind of putrifying 
Animal, or Vagetable Substance, as flesh, otc., kept 
moist and warm. ... Next, that as Mushrooms may 
be generated without seed, so does it not appear that 
they have any such thing as soed in any part of 
them ; for having considered several kinds of them, 
I could never find any thing in them that I could with 
any probability guess to be the seed of it, ao that it 
does not yet appear (that I know of) that Mushrooms 
may be generated from a seed, but they rather seem 
ee eee 


the Presidential] Addrese deltrare’ to a peas 
ot Lone by Dee Remebottom, 0.5.B., on May 24 


e ` 


in 1503 Oæalpino wrote suggesting ` 


the matter out of which they are made, and a oon- 
currence of either natural or artificial beat.” In 
apite of accumulation of knowledge, similar ideas on tha 
fungi extended over the following century and a half. 
Malpighi, writing during 1675-79, described certain 
fungi in which he interpreted the sporangiophore as 
an inflorescence and the spores as florets. Thus, 
Hooke favoured the spontaneous origin of fungi, 
whereas Malpighi favoured the origin from seed. 
Apart from Leeuwenhoek’s observations on yeast 
in 1680, the next step was the recognition of the 
mycelium or spawn of mushrooms. Tournefort, in 
1707, gave the first account of mushroom-growing, 
and described the mycelium. Still further i 
theories of the origin of fungi appeared, until In 1729 
P. A. Micheli published what may be considered as 
the first real step in cur knowledge of the fungi. He 
made many morphological observations of first 
pecan a but was actually still looking for flowers 
seeds in the fungi examined. He also proved 
ee oe ee ee 
fungi similar to the planta which they were 
mae rig He ag Ty ute pooh laa 
pa st fungi as hopeless, and even Linnæus in 
osophia Botanica” of 1751 wrote: ‘The 
order of Fungi is tl Chao, a soandal to at, no 
botanist knowing what a species and what a 
variety.” 
Misled by the observations of Baron O. RF, 


saima a op vom. 10 Diago the oder 
Covance “g. ” contained various 
us was rightly named, and thus 

ete ee ee 
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Linneus on-the subject, carried out a series of 
abeervations and finally convinced himself that the 
spores of fungi, like seeds of flowering plants, were 
unrelated to-the animalouls which appeared when 
shey were placed in water. But others, incuding Sir 
John Hill, persisted with Munckhausen’s theory. 
Necker, in 1783, published & treatise expounding 
the view that fungi were like planta in their method of 
outrition, development and growth, but that they 
differed in origin. He therefore regarded them as & 
asw kingdom between minerals and animals and 
proposed fôr it the name Regnum mesymale—the 
intermediate kingdom. Villement also proposed & 
new class for them, namely, pair ilar š 
Discusion on the origin of fungi wbich bad 
rifo ended in 1783, and the conception of spontaneous 
generation was finally exploded by Pasteur, whose 
forerunners in this fleld of thought were Redi and 


In 1784, Hedwig published his classio work on 


NATURE 


993 


eryptogams, in which he proposed the use of the 

name ‘spore’ for the reproductive structures of these ’ 
plants. In 1887, Léveillé announced that spores are 

essentially different from seeds since they do not 

contain embryos. Hedwig’s work was incorporated 

in the general mycological structure by Persoon, to 

whom was due perhaps more than to anyone else the 

foundation of systematic mycology. During 1815-74, 

the ized authority on the classification of 
the fungi was Elias Fries. 

The highly complex pleomorphy of the rust fungi 
took e long time to unravel, although hetercecism was 
much to the fore because of the damage caused by the 
rust of wheat. Hetercaciam wes proved conclusively in 
wheat by.de Bary in 1865, while Oersted, in the same 
year, independently proved heteræcism in Gymno- 
sporangium on junipers and pears. 

The important part played by fungi in causing 
diseases of planta was obvious so soon as it was 
realized that mildews, eto., were fungi. 


Training of Teachers 


DETERMINATION that teachers, as a body, 
should not be inferior to other professions m 
respect of their education and trainmg led the 
National Union of Teachers to undertake two years 
ago an investigation of the whole question of the 
training of teachers and the grants available for the 
. The mvestigating committee, composed of Bix 
members of the Union’s executive and six representa- 
tives of university training d ta, of training 
collegea and of secondary schools, completed its 
work last February, and the report* has been 
published in the form of a book of eae ecg eE 
a T of the principal conclusions form 
in 95 articles. Phebe range over a wide field, including 
recruitment and placing as well as training. Although 
e number of the recommendations concern the con- 
tent of training courses, the committees regarded 
such things as internal matters for the training 
institutions. In a preliminary chapter a strong case 
ig made out for requiring some actual experience of 
teaching practice before admission to a training 
institution, this baing desirable leas for ita intrinsic 
value than as a test of aptitude for the career of a 
teacher, for it is notorious that many recipients of 
grants for training have no such aptitude nor even 
any serious desire to take up teaching as & profession. 
It is proposed to make an officer of the local eduoa- 


and that residence in & co 
should be compulsory for all and that sbould 
be provided for ensuring that hostels are run on the 


and Grants to 


right lines as recommended by the University Granta 
Committee in its last quinquennial review. 

Above all; the committee was concerned to press 
on towards the ideal of ‘a unified profession to serve 
8 unified system of education”, umplymg for the 
teacher trained in a training college & status equiva- 
lent to that of the university graduate. To this end 
it is proposed to develop the connexion between 
training isa ia and universities so that the former 
may even y become integral parts of the latter. 
On the crucial question of the staffing of training 
colleges the report observes that salaries are inade- 
quate and p of promotion relatively small 
but leaves it at that, the additional grants it proposes 
for training colleges being in ed to enable them 
to reduce the fees payable by students, not to make 

ible a higher standard of qualification and status 
‘or the staffs. It quotes with approval a jon 
that the staffs might be strengthened by the addition 
of two or three experencoed practising teachers 
seconded for a definite period of years. 

The report concludes with a paragraph on the need 
for immediate investigation by the Board of Educa- 
tion. Should such an investigation be made, it is to 
be hoped that the fundamental importance in this 
connexion of the progress of science will be recognized. 
The progress of science and its application has brought 
about changes which should affect the training of 
teachers both in respect of science ing and as 
calling for a in the attitude of all teachers 
towards science. is so rapid that science 
teaching in schools is bound to lag hopelesaly behind 
and be abide pra aA ineffective unless it is kept 
constantly review by competent observers, and 
modified and readjusted whenever necessary, and 
unleas examining bodies are compelled to take 
cognizance of such changes. On the other hand, tho 
social and economic transformations resulting from 
it are so sweeping that it is of the first importance 
that science should form an imtegral part of the 
curriculum of the primary as well as the post-primary 
school and that all teachers should grasp the relations 
of science teachmg to the teaching of other subjecta. 
The question is discussed in Prof. Bernal’g recent 
book on “The Social Function of Science”. 
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Science News a Century Ago 


Heating and Ventilation of Public Buildings 


A OBSNTURY ago much attention was being paid to 
the heating of both domestic and public buildings, 
and stoves of many kinds were being placed on the 
market. Patents for steam-heating apparatus had 
been taken out in the eighteenth century, and at the 
same time the hot-water heating system had been 
adopted for various purpoges. At a meeting of the 
Institution of Civil Engineers on June 11, 1839, the 
subject was dealt with by Charles Hood in a paper 
entitled “On Warming and Ventilating Public 
Buildings and ta, with an account of the 
methods which have been most successfully employed 
in inguring & healthy state of the Atmosphere”. In 
this paper he described the constitution of the 

here, the artificial changes produced in it and 
the effect of those changes upon annual economy. 
He pointed out the of heating by very 
hot iron surfaces, or by a ‘hot air cockle’, and said 
that the systems of Mr. Bernharat and Dr. Arnolt 
were open to the same objections. Referring to the 
use of the more moderate heat of steam or hot water 
m pipes, he said the latter was the more economical 
and Faas i plan. The amount of heating surface 
on the building, but.an approximate rule 
for a able building was ita cubic contenta divided 
by 200 to give the square feet necessary to maintain 
a tem of 55° to 58° in the coldest weather in 
Great Britain. When speaking of ventilation, he said 
that the amount of air to be changed was 34 cubic 
feet per minute per person. Natural ventilation 
through openings im the ceiling was the best for 
ordinary purposes, but in all extraordinary cases 
ventilation by mechanical means was the only 
efficacious method. 


Trigonometrical Survey of India S 


Oxa of the papers read at the Astronomical Society 
on June 14, 1839, was entitled ‘Same sccount of the 
progress of the Trigonometrical Survey now carrying 
on in India, extracted from the Correspondence of 
Colonel Everest”. During the earliest operations 
the stations were the highest pointa of the mountains 
or hilly land; but a new district was about to be 
traversed where such advantages did not exist. This 
district, described as the Doab, was a country devoid 
of all natural elevations, but having mounds which 
appear to ‘have been raised by the native inhabitants. 
For the ions in the Doab, Col. Everest con- 
trived masts 70 ft. high, from the top of which by 
caus of a bamboo etal an (gaited bior lighi wes 
raised still 20 ft. higher. The alte he chose for a 
base line was at Dhera Dun, near Sisee Bara on the 
verge of the Asan River. He had a complete set of 
compensation rods like those used by 
Colonel Colby in Ireland. _his observations 
he bad encountered some phenomena 
of refraction; in many instances the distant helio- 
scope, instead of exhibiting a round diak, a in 
the forti of a tall-colunm. His possession of the 
oo ion bars had induced him to re-measure 
the lme at Seronge which he had measured in 
1825 with a steel chain, and his experiences led him 
to the opinion that it would be necessary to revise 
the whole of Colonel Lambton’s work before it could 
be joined on to the series of triangles recently com- 
pleted with the new instruments. 
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Societies and Academies 
Paris 
Academy of Sciences (C.R., 208, 1257-1368, April 24m 
1939). 


M. Moniranp : New researches on the productio 
of tubercles on potato in an aseptio medium. 

H. Devaux: Remarkable relation between cellula: 
constitution and ‘wettability’ of mosses. 

O. ExpusMann : Topology of simple closed groupe 

H. Horr: Topology o BF loss Lie „groupe anc 
their ions. 

P. Hapzonr: Linear differential equations in ı 
ring of certam continued matrices (hyperbolic 
matrices) and their applications to certain integro 
differential equations. 

N. Oppncskorr: Zeros of some polynomials. 

J. Manonrxrewicz: Interpolation of operations 

L. Buns: An integral representation of biharmonis 
functions in domains possessing an observable 
boundary surface. 

P. Coupmso: Luminous aureoles of novm. 

O. Sitosawu and H. MoConmiox: New methoo 
for the determination of the surface tension om 
liquids, based on the weight of falling drops. 

. BAUMGARDT : Measurement of certain adiabatic 
elastio constants of crystals, by the ultrasonic 
method. 

Mura. A. Dammann: Analysis of musical sounds. 
Sounds of different instruments have been recorded= 
by & cathode ray oscillograph; the results have 
analysed by a Coradi harmonic 

M. Panopi: A phenomenon of the propagation of 
waves. Application to thermodynamics. 

O. Ts-Tomao and H. La Borrzux: Coefficient of 
absorption of small ions by neutral particles sus- 
pended in air. 

M. Rovavtr: Fourier analysis of the diffractions 
of electrons by free molecules. 

0. S. Praw: Absorption spectra of salicylic acidi 
and of its alkaline salts in aqueous solutions. , 

P. ROUARD: A phase change of 2x in [optical] 
metallic reflection. 

8. 8. Lu, ©. Huwa-Cst and L. Ta-Yuaw: In- 
fluence of pressure on photographic sensibility to 
X-rays. 

G. Dupouy and ©. Fuer: Magnetio rotatory 
power of heavy water. Dispersion and variation with 
heat. 

Miia. O. Camas: Grouping of atoms of radio- 
colloids. 

T. San-Tatana : Groups of protons emitted during 
bombardment of hydrogenous substances by a- 
rays. ° 
V. Kosromanorr : Influence of ‘chemical tensions’ 
and sizo of grain on the magnetic properties of a 
pure iron and of a silioon-iron. 

Murs. S. Vari: Introduction of further solutes 
into aqueous potassium iodide, and electrostatic 
effects. 

E. Danwors and Miia. M. To#oporssco: Raman 
spectrum of neutral molybdates, in the crystalline 
state and in us solution. 

M. BALLAY : perties of some aluminium bronzes 


with e 

-Lucas : Structure and absorp- 
tion of hydroxylated oolouring matters derived 
from triphenylmethane ; existence of two coloured 
isomeric forms of phenolsulphophthaleins and of 


phenol phthaleins. 
e : 
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D. Bopzovux and R. THomassun : Some derivatives 
«f ortho- and pora-cyclohexylphenols. 

R. Quar and J. Ducassa: Chloroalcoholation 
of para-propylanisol ; application to the synthesis of 
some derivatives. 

R. Paur: Action of Raney nickel on aloohols ; 

poeri of combination of the catalyst with 
rcg receptors. 
R. Lomsanp : Contribution to the study of pyro- 
mabietic acids. 
Z.-O. Guacwr: Condensing reductions [in organic 
«ohemistry].° 

J. H. BRUNN : New observations on the south-west 

border of the Albano-Thessalian fold in Greece. 

J. Luawon: An integrating altimeter for aero- 
logical sounding. 

A. AnNuULF, R. Beawanp, D. Cavassrias and G. 
DÉJ4RDIN : New description of the spectrum of the 
night aky in the ultra-violet region. 

G. Durtanpes: The ‘stephanoliths’, representa- 
tives of a new type of coccoliths of the Upper 
Jurassic. 

P. DANGEARD : Some new marine algw of western 
Morocco. 

Miia. M. Fouroroy: Non-continuity of the 
internal ing zone of young roots. 

R. 80 : Embryogeny of the Polemoniacers ; 
development of the embryo in Polemonium corul- 
oum L. 

R. GAUTHERET: Measurement of the growth of 
tissues of carrot cultivated in vitro. 

Q. Gurrrommmav and MLLE. 8. Haas: A Sporo- 
trickum agent of normal maturation of certain 
cheeses. 

M. Ranae and P. pa Travaess: Urinary 
glycuronio acid and urochrome. 

L. DAUTRHBANDE : An anti-gas filtering cannister 
Gt Rig a a Cape eee 
exigencies of respiratory physiology. 

R. CATALA: Acceleration by shock of the meta- 
morphosis of caterpillars of Chrysiridia madagas- 
coriensis Cram. (Uraniids). 

A. VANDEL: ‘Researches on the genetics of 
Armadillidium vulgare (Latr.) in relation to mono- 

y. 
ar Parson : Homologies between the oes 
vesicles of the human ovum and those of the eno- 
genetic embryomes. 

J. LOIHLUR : Mechanism of the action of diastases 
of the c 

J. ENE Mum. F. Lasongy: Definition 
of the coefficient of action of magnesium for Asper- 
gillus niger ; ite variations with the composition of 
the medium. 

R. Dusonmaxy end J. Jmannanat: Obtaining 
natural amino acids, starting from the racemic forms, 
by means of the d-amino-acid oxidase. 

Mira. 8. VILLENEUVE-BRACHON : Division and 
formation of the of Lienophora (L. Chattoni 
n.sp.) [Cillates, Heterotrichs]. 

MLLE. G. Corne : Adsorption of aphthous virus 

p bone charcoal and tricalcium phosphate ; applice- 
ion to immunization of the guinee pig. 

M. Pery, J.-F. Manro, J. Eweecwa and O. 
PasommRa : Experimental study of the biological 
influence of a prolonged stay at an altitude; pul- 
monary modifications. Geese and rabbits were kept at 
the Jungfraujoch station for six months ; hearts of the 
former show no lesions ; of the- latter, variable 
lesions. Lungs are all congested, the iron oentent 
being greatest with much congestion. r é 


NATURE 


Dublin 
Royal Irish Academy, May 8. 


Kansra O. Baumy: Retardation of chemical 
reactions. (9) Choice of retarders in liquid phase 
oxidations. The results of nearly two hundred 
investigations of oxidations in the liquid phase have 
been summarized in tabular form, and the cases in 
which particular groups of retarders have been found 
to be successful or unsucceasful have been noted. 
No substance is known to retard all types of liquid 
phase oxidation. Deductions have been made as to 
the retarders likely to be helpful for particular groups 
of oxidizable compounds, and samples are given of 
retarders which, having been found of value in 
certain cases, would repay further investigation. 


Rome 


National Academy of the Lincei (Atti, 28, 288-880, 
1938). 


E. Bompiani: Projective geometry of a homo- 
geneous linear partial differential equation. (1) 
Classification of the quasi-asymptotics. (2) In- 
variant systems associated with a system of quasi- 


ga tae 
M. Vura: Quasi-asymptotic curves (2). 

T. Viota: Limits of an integral in the ordinary 
form depending on equal and uniform Lipschitsz 
functions with firat derivatives. 

G. Soornza Dragonr: Criterion of existence for a 
problem of limiting values. 

L. GULANHLLA: Heterochromatic photometry 
and colour index of the planeta Neptune and Vesta. 


Tokyo 
Imperial Academy (15, No. 8, 69-100, March 
1939). 


Ryrosrt Samata: A problem concerning trans- 
formations of polyhedra to spherical surfaces. 

Yuxryost Kawapa: Characters of linear groups. 

Korrt Konpo: A proof of Toeplitz of the normal 
matrix. 

Axrroms Imamura: Land deformations and 
seismic activity in the Mutu-Dewa district. 

Suicaurko Suaasawa, KOTI Saxvurnar and Nozio 
Suamoto: Synthesis of some 1,2-polymethylene- 
tetrahydro-iso-quinolmes. Analyses were executed 
by Miss K. Serikawa. 

Hisaxatsu Yass and Tosmo Suaiyama: Dis- 
covery of a Mesozoic hexacoral in a green schistose 
rock of the Kamuikotan system of Hokkaids. 

Hazvo Kmwosra: Electrodialytic ‘washing’ of 
Paramecium. Unlike most living cells, by this 
method, Paramecium can be repeatedly washed in 
distilled water practically indefinitely, provided that 
the water is free from oligodynamic impurities. 

Tapao Yoxorama: Circulation of blood in the 
silk worm. The generally accepted circulatory course 
of the blood is disproved. 

East Fuxussmaa: Acenaphthene as a poly- 
ploidixing agency. Young archesporial cells are 
affected by acenaphthene and produce polyploid 
pollen grains. The polyploidixing value on late 
arch ial cells and cells in the meiotic stage is 
much 
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 APPITOATIONS are invited for the following appointments, on or 
before the dates mentioned : 
Asm OI 


Amerin DF GEOGRAPHY m the Untversity of Sheffield 
—The Registrar (Juno 12). 
WOMAN LABORATORY Amupraw? at the Horton Malaria Laboratory, 


Harton The r of Hetabliahments, Ministry 
of Health, London, 8.W.1 (June 13). 

DEMONETEATOR (man Women) If THE DIPAETONT ¥ ZOOLOGY 
a Agri Collage for Women: London, NWIT Bearetary 
Ts t 


Oollege—Direstor Guildhall, Swansea (June 16). 
JUNIOR LECTURER IN CIVIL- HEGINEERING in Queen's University, 
Secretary (Juno 17). 


LECTURER IN DEPARTMENT OF PAYEIS, University Co: ot 
Walks, i beæysiwy ish Registrar (June 17. Tege 


the County Teomioal Gulldford—Tho Principai (June 17). 
Lıverroor O¥momr in the of Agrioulturo and Fiaheries— 
Fe Besrstary: of the Mastery, 10 Place, London, 8.W1 
u 

METALLURGY in the College, 


OFricmns (Farm Management and Agrionltural 

Moonomics Research Institute, Oxford— 
The Searetary of Committee for Rural Beonomy, Sobool of Rural 
Heoonamy, Parks Road, Oxford (July 1). 

Rena AROR OF METANLUREY at the Tmpenal College 
of Sarno and Academic Registrar, Untveemty of 
London, Senate House, W 0.1 (Jan. 31, 1940). 

AmuTinr Hea 5731) for the Malayan Public Works 
Service and an AssieTayr VEU Aen ie Drema and 
Malaya—Crown Agents for the 

4 London, 8.W.1 À 

PROFESSOR OF MINING HWGINMERING and PROFESSOR OF ORE DZESS- 

Da in Laval Untversrty, Quebeo Orty, Oanade-—The Secretary, Faculty 





Reports and other Publications 


(not included in the monthly Deeks Supplement) 


Meteorological Oommurttes and prepared in the of the 
Se Oion uder, the suparrieion ot Oapt. I A. Brooke 
Senrth. 0. .) Pp. 10. 35in. x 24m (London: HIL 
Office.) 7s. Od. net. PM 
to Bantsh Fever. By Willem Gilbert Orr. 22. 
am. ima S Tii 1s. [185 
itches yr ea a E erak N S a Fetih 
Museum, 0: ear is 
London: HUM. i Office.) 4d. net. [185 
Britdsh Trost fi . Fifth Report, Spring 19890. 36. 
i Pritish Trost for logy, c/o Zoological a 
King's ollege Dove Manme. Labaratory. Report for the Year 
J 1038. (Third Series, No. 6.) Pp. 45. (Oullercoats: 
e ane Caboentory) Be. me ele 
The Sesentific Journal of the Royal College Balanco: IE 


ED, 149 platen. 7 annas ; Sd. (Lahore. Punjab Irngaton Research 


Biter Uftey Surrey, 2 Food consumed by the Brosh ey 
Sahne Linn) in Add and Alkaline Water. Wifred J 
Boction B 0.18: Lary 


Austin E 


Mitteliomgen dec Natorforschanden Geeselischatt 
Jahre 1938, Pp. Hx+178. (Bem: Paul Haupt.) 


[ 

Apera Annual Report the Forest Administration of N 
for Your 1087. Pp. 40. (Lagos: Government Printer 5 Levies: 
Orown Agents for the Colonies.) 4s. [2s 
Pubäoation, Vol 


Neth Pot 11+4 4 Research Pubboataon 
annas ; 
Vols Naa. ims of the Hisctrical Analogy to Problemi 
of Water m with to the at 
Wars and By Ham and Dr. V. L V. 
4 Reasearch 


On the 
Obanan Singh, 


Geoney,, Kalmontology, 


Poppe.) 
Units for Vacuum or Pressure. (fob. 1.) Pp. & 
and Co.) 


W. 
Daanan mpd Ortageschiohto: “Genealogie und Heraldic. 
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Discipline 


HE three lectures whioh Lord Baldwin 
delivered at Toronto in April last, inaugura- 
ting the lectureship founded in memory of Sir 
Robert Falooner, have distinct claims on the 
attention of scientific workers. His analysis of the 
ideals and dangera of democracy and of the 
opposing forces at the present time both clarifies 
the fundamental issues and sounds a call to service 
to which men of acience will not wish to be 
indifferent. 

The supreme task, Lord Baldwin asserted, is 
that of oombining freedom and discipline; in 
these lectures he adds one more voice to the many 
that have summoned scientific workers and their 
fellows to the defence of freedom of thought and 
speech and to the neceasity of self-discipline and 
spontaneous service in order to enable the survival. 
of our ideals. Lord Baldwin also insists on the 
necessity for having regard to the trends of our 
modern industrial system, for a wide perspective 
and not partial or biased views, and for imaginative 
handling of the possibilities which physiological 
knowledge and medical science offer us of elim- 
inating some of the fundamental causes of industrial 
unrest by minimizing the gtrain or strees due to 
speed or monotony. i 

Here indeed is scope for further investigation, 
and not even the immediate exigencies of national 
defence ahould be allowed to stand in the way of 


“smareased effort in such fields as those in which the 


ational Institute of Industrial Psychology and 
the Industrial Health Research Board are working. 
The work of the latter Board, it should be re- 
membered, owes its origin to endeavours to safe- 
guard the health of munition workers and increase 
their’ efficiency. A national defence policy must 
have full regard to the health of those who answer 
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in Freedom 


the call to national service, whether in working 
or in leisure hours. Tho careless destruction of 
amenities may have serious consequences to the 
national efficiency or morale in more ways than 
one. The protesta against the proposal to ereot a 
steel works in the- Edale district find strong 
justification in the threat the proposal may well 
involve to the health of the industrial populations 
which have benefited so much from the availability 
of that district for recreation. 

This is indeed 5 particular aspect of the problem 
of maintaining standards, which Lord Baldwin 
reminds us is an ever-present danger in a 
democracy. The coalition of paganism and 
machinery which makes the situation grave to-day 
challenges-almost every one of the essential values 
cherished in a democracy—human personality, 
freedom and truth. Universities have their spocial 
responsibilities in maintaining those standards, and 
above all in supplying leaders who will be loyal to 
them and adamant in their service. The pursuit 
of intellectual truth is the chief object of university 
training, as the advancement of knowledge is one 
of the chief functions of a university. 

The logical sequel to the pursuit of intellectual 
truth in the university is that the community is 
entitled to expect those leaving a university to have 
trained minds able to give dispassionate considera- 
tion to varied problems. This point was made by 
Sir Robert Pickard, vice-chancellor of the Univer- 
sity of London, in addressing the new graduates at 
the annual degree-giving ceremony last month. He 
warned them that their academic distinctions were 
based mainly upon book learning, and gave them 
no claim to special consideration, except in so far 
as their training had taught them to develop un- 
prejudiced minds able to weigh evidence. Such. 
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critical interest in world affairs is indeed the plain 
duty of all thoughtful men. 

Sir Robert Pickard also referred to the attacks 
which have been made in recent years upon mental 
freedom. A constant desire for truth, a hunger for 
knowledge, a balanced judgment and earnest con- 
sideration for the views of others who might not 
share their views on different problems, these are 
the hall-marks of a truly educated man. This 
attitude can only be achieved in an atmosphere of 
academic freedom, wherein the mind can follow the 
pursuit of knowledge untrammelled by the dictates 
of State or other institutions. Without mental free- 
dom, Sir Robert rightly said, humanity and 
civilization must surely perish. It is a precious 
gift, which ‘all who cherish learning would wish to 
hand on undiminished in value to succeeding 
generations. . - 

Nevertheless, the path to knowledge, as Sir David 
Munro pointed out in his rectorial address at St. 
Andrews, is s disciplined path. The freedom we still 
‘possess in Great Britain to think for ourselves, to 
study the particular fields of knowledge that 
interest us, to act fearlesaly on the dictates of our 
opinions and ideals involves discipline of the mind 
as well as of the body. Leck of self-discipline, Sir 
David Munro asserted, is what most endangers 
freedom. 

The discipline and freedom of our schools and 
universities are not always enough to develop 
innate qualities of leadership.- Sir David Munro 
pointed out that sometimes neither school nor 
college life fosters the eagerness and zest for life 
without which freedom is an empty gift and there 
is little worth disciplining. Such failure does not 
always lie in missed opportunities or in the bio- 
logical make-up of the individual. What is lack- 
ing is interest or desire, in default of which faculties 
He dormant and the tide of life runs low. Zest, he, 
contended, is what matters ; but without discipline 
it is unbridled, and without freedom it is stifled. 

Nor is this reminder one for youth alone. It 
may be that youth has ita special advantages and 
opportunities to be experimental One of 
democracy’s greatest needs to-day is for creative 
minds, willing and able to experiment wisely and 
constructively. A root cause of our failure to 
develop the new technique of social control which 
Lord Baldwin desiderated is this lack of zest and 
lack of interest in the social consequences of 
scientifico discovery on~the part of scientiflo workers 
themselves. That indifference is passing, but until 

. disciplined enthusiasm in such matters is char- 
(d 
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_ acteristic of the overwhelming majority of scientific 


workers, we can scarcely hope to progress at the 
rate desired. , 

What we have yet to tako account of is the 
changed condition of the struggle. New social 
techniques are available for directing mass be- 
haviour in obedience to one man’s will; new 
economic techniques for the industrial regimenta- 
tion of the workers ; new financial tecHniques for 
the ruthleas taxation of rich and poor, for the 


_ plunder of aliens and the enemy*within the gates. 


Plans can be prepared in secret and applied over- 
night for the enslavement of a whole nation and 
for the swift incarceration of ita leaders by the 
hundred or by the thousand as required. 

Conditions such as these impose on all democra- 
cies the necessity of attaining new levels of technical 
efficiency for self-defence and in co-operation. 
Moreover, there must be a devotion to the ideals 
of social justice and individual freedom inspired . 
by a passion and zest for life which more than 
match the idolatrous worship of the State and 
brute force in the totalitarian countries. Grave 
as may be the threat which the menace of war 
offers to the world at the moment, if those in 
whose hands the defence of truth and freedom 
still remains are inspired, not by academic loyalty, 
but by a passionate rest for life, the danger may yet 
be averted, and advances in the standards of life 
for multitudes which social and scientific progress 
have made possible may be realized. 

This is above all a question of leadership. It is 
not to be achieved by the pursuit of academio 
freedom as a thing apart from life, but by ynflinch- 
ing devotion to whatever that. service and quest 
may involve in the social and political world, no 
less than within the walls of a university or 
laboratory. It demands that scientific workers 
themselves be willing to seek out and deal with 
all that restricts the full freedom of investigation 
or exposition and interpretation, or retards the 
application of the resulta of their work in the 
service of mankind. It means in practice the close 
study or investigation of many problems or even 
whole fields as yet largely unexplored. It means 
the acceptance of responsibilities for leaderahip and 
service and the development of such ‘capacities, 
no less than of technical or scientific qualifica- 
tions. But it involves above all an enthusiasm, a 
zest for life, a vision and sense of values and 
loyalty to ideals implicit alike in real leadership 
and in that moral disarmament for which the call 
was issued with the appeal for national service. 
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Cylinder Seals 


mCylinder Seals 
A Documentary Essay on the Art and Religion of 
«ho Ancient Near East. By Prof. H. Frankfort. 
Pp. xlvii+328+47 plates. (London: Macmillan 
& Co. Ltd., 1939.) 42s. net. 


EE oylinder seal is the typical product of the 
civilization Sf those countries and periods 
where cuneiform writing was employed, as is the 
scarab in Egypt or the com on Roman sites. 


Invented at some period well before 3000 3.0.,° 


at the end of what is now called the Uruk period, 
in the land of Sumer, by men who had already 
begun to write, it spread wherever writing on 
clay with impressed signs was adopted. During 
the long ages which preceded its final disappearance, 
when Alexander conquered the East, roughly 
some three thousand years, this type of seal was 
employed at different times in Elam and Persia, 
in Anatolia, Syria and Palestine, in Cyprus and 
the Aegean islands. In Egypt, too, the shape was 
common at an early date, and it has long been 
a subject of debate whether ita use there was 
borrowed from Mesopotamia or independently 
invented ; Prof. Frankfort is now able to show, in 
his fourth chapter, that some oylinders from 
Egypt actually must have been importations from 
Sumer in the Jamdat Nasr period, which followed 
the invention of the type in Sumer, and that those 
Egyptian seals which show no trace of foreign 
influence, when placed beside those that do, point 
to the way in which a foreign idea can be borrowed 
and developed independently. Later, the cylinder 
seal lost ita popularity in Egypt, perhaps owing to 
the praotice of writing on papyrus, and ocours only 
sporadically, though occasionally examples of 
true Babylonian cylinders, imported, occur. 

The classification of such a quantity of material, 
for there are many thousands of these seals in 
European and American museums, has been the 
subject of large catalogues of public and private 
“collections. Much still remains to be done in this 
essential ground-work. What Prof. Frankfort 
supplies in this book is a brilliant, comprehensive 
apergu which serves as & most readable introduction 
to the subject and will also give the necessary 
background for the cataloguing which has still to 
be done. 

The purpose of the easay is correctly described 
in the sub-title. Questions of form are mentioned, 
but discussed only briefly ; little emphasis is placed 
on the materials employed and cutting is scarcely 
described apart from an account of the. tools 
employed and mention of cases where drill holeg 


are left conspicuous. Yet these matters are 
peculiarly relevant when considering any individual 
seal, and even for whole olasses. It is not unimpor- 
tant to note, for example, that the statement that 
“the Kassites favoured chalcedony or agate” is 
not accurate, for these stones by no means pre- 
dominate in collections of Kassite cylinders ; 
mottled stones, chosen presumably for the magical 
virtues of the colours, and so to reimforoe the 
simple designs common on this type, are in fact 
more usual. As to technique, it should have been 
olearly pointed out that impressions do not always, 
or necessarily, indicate the real depth of outting, 
and that no judgment should be passed until the 
original seal has been closely examined. 

The detailed studies of the designs are written 
from the point of view of a trained historian of 
art, and form a masterly analysis of the possibilities 
of such design and the actual achievement of the 
different periods. In disposing their space, the 
seal-cutters could adopt diverse treatments ; they 
might arrange continuous bands, divide up the 
area between groups capable of repetition, secure 
symmetry around a central theme, such as the 
inscription giving the owner’s name, or secure 
variety by dividing into two registers. Some 
covered all the surface, others depicted a single 
animal bombinans in vacuo. Geometrical patterns 
were used in many periods side by side with seals 
showing complicated, sometimes dramatic, repre- 
sentations of divine and human figures. 

Prof. Frankfort is an excellent guide through this 
maze ; he uses dated material to classify undated 
with admirable discretion, and applies sound general 
principles as the basis of his arrangement. That is 
not to say that the author will escape criticism, 
for sometimes & general principle is deduced from 
too limited & set of ascertained facts. It may be 
true, for example, that in Prof. Frankfort’s own 
excavations seals representing mythological scenes 
were found only in buildings belonging to the 
time of the Agade dynasty. It does not necessarily 
follow that all seals with such scenes must belong 
to that period. That is an old error in the typolog- 
ical argument, and has, the reviewer thinks, led to 
the wrong dating of the famous seal in the British 
Museum representing the sunrise, Plate XIX a; 
style, cutting and detail point to a later date. 
Sometimes the author commits himself to 
aesthetic judgments not necessarily right. To 
speak of “decline” in the Jamdat Nasr period is 
surely arbitrary, for it was a time of most fruitful 
experiment which, at least in the opinion of some, 
produced some excellent, and some good work. ° 


1000 . 


Again, in discussing the designs of Sargonid seals, 
the author has lost sight of an important fact, 
that these seals, like the early Sumerian, have 
to perform their function of producing a design 
to cover not a given, but any length; he is 
peremptory in deciding where a design begins and 
ends, but the user of the seal was not, and these 
well-spaced groups do in fact allow of repetition, 
as do the endless bands. Indeed the learned will 
no doubt spend much ink controverting details 
in this book, but the main lines will undoubtedly 
stand, a pleasant general introduction which will 
also be of great use to the student. 

The other subject fully dealt with—the religious 
significance of the subjecta—requires and receives 
very different treatment. The purpose of these 
designs was, in general, prophylactic; sometimes 
the seals merely served as amulets. The author 
very rightly stresses the connexion of many 
soenes with myth and ritual. His object in this 
matter has been to make fruitful suggestions and 
to advanoe the study of ancient religion even at 
the risk of error. For this effort the right-minded 
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will be thankful. Once again, criticism will come 
in no small measure. The author does not, fo» 
example, fully expound the curious duality which 
attached to all the composite creatures of Mesopot- 
amian fantesy, their sometimes good, sometimes 
evil, character; his argument on pp. 200-201, 
though it refera to this duality, fails to apply it 
to the shedy and lamassu—typical examples, as 
are other creatures mentioned. Similarly, in hie 
discussion of the scenes which depict a light-god, 
he finds no place for the moon-god and thinks 
only of the sun; when a light-god is in a boat, 
he must always be Shamash, though Sin had a 
boat too and some of the symbols olearly refer to 


‘the night sky, not the underworld. So controversy 


could be conducted over much of the ground covered 
in what is-said about religion. It is more pleasant 
to end on a note of praise for a stimulating and in 
many ways pioneering contribution to learning. 

The book is well printed, misprints are few, the 
format convenient and the plates excellent. The 
publishers deserve the thanks of scholars for 
producing such an admirable work. 


1938 Recorded 


Encyclopedia Britannica of the Year 1939 
Being a Survey of the Principal Persons, Events 
and Developments in Various Spheres of Know- 
ledge and Affairs during the Year 1938. Pp. 
xvi+760. (London: Enoyolopsedia Britannica 
Co., Ltd., 1939.) 458. . A 
Tae is the second of a series of yearbooks 

projected as annual supplements to the 
“Encyclopmdia Britannica”. The first of the 
series was reviewed in Naruns of June 25, 1938, 
p. 1120, when the reviewer regarded it as a step 
towards the realization of the World Enoyclopeedia 
of Mr. H. G. Wells. This second volume is 4 
further step towards that ideal, for all branches 
of knowledge and culture and all political and 
social problems—national and international—are 
dealt with.in an objective and dispassionate 
manner. - 

To the editors and contributors, the work must 
have been prodigious, especially. in. keeping to the 
objective policy throughout; but it is a wise 
policy since the value of such an important work 
lies in ita being not only a source of information 
for present-day readers but also a true and well- 
balanced review of past events for the benefit of 
future. readers. . 

Events have moved very quickly recently, not 
* only in international relations but also in science 


and other branches of culture. Consequence and 
fulfilment have trod so closely on the heels of 
cause and prophecy that the editors must have 
found it a diffloult task to make this volume a 
contemporary survey of men and affairs during 
the year 1938. But they have persisted in this 
well-chosen policy, for since the volume is one of 
a series it is the only safe policy to adopt. We 
already know the consequences and sequels of 
many incidents of last year (especially in inter- 
national polities); but here “the closing scenes 
[of 1938] especially are depicted, not in retrospect 
and with foreknowledge of what was to come, but 
as they appeared at the time to the audience ‘then 
witnessing the performance”. Reading many of the 
topics so far into 1939 thus makes them all the 
more interesting and intriguing. On the other 
hand—and this applies especially to oertain 
branches of scientific activity—progress over such 
e short period as one year is so slow that in each 
volume is to be given a summary of the develop- 
ments for a period of several years. 

It is noticeable that nuclear studies are still 
claiming the attention of many leading physicists 
throughout the world. Nearly three-quarters 
of. the section devoted to physics is taken up 
by. a review of progress in research in nuclear 
physics and,cosmic rays. The rest is devoted to 
gtudies of liquid helium, properties of thin filma, 


No. 3633, JUNE 17, 1939 


and mass spectrography. In accordance with the, 


wise policy adopted, the work on uranium, which 
has excited the whole of the world of physics 
during the first half of the current year, is not 
mentioned, and the oyclotrons, some of which are 
now at work, are described as “being constructed” 
or “not yet complete”. In a similar way, all 
branches of science are treated. In spite of very 
careful scrutiny, no omission of importance has 
been detedted ; but it is interesting to the present- 
day reader with the results of current scientific 
work freah in his mind to see how events of 1938 
have inevitably led up to what he knows now but 
oould not even prophecy then. That point of view 
may not strike the reader of several years henoe 
šo forcibly ; but he will be able to deem himself 
fortunate in having at hand such an authoritative 
survey of events from year to year. 

Scientific personalities are treated in a way 
similar to that accorded to the subjects them- 
selves. Although a man of science may have 4 
comparatively full biographical sketch of himself 
in the “Encyclopedia”, if his achievements since 
the publication of the last edition (1929) warrant 
it, he appears again here, and sometimes accom- 
panied by an up-to-date portrait. For example, 
Bohr’s more recent work on atomic structure is 
given in a biographical sketch, together with 
reference to his award in 1938 of the Copley Medal. 
For very obvious reasons, too, Sir William Bragg 
appears again. The same may also be said of such 
goientifio worthies as Sir James Frazer, the British 
anthropologist, philosopher and student of oom- 
parative religions; Sir James Crichton-Browne, 
the Britiah physician; Prof. Samuel Alexander, 
the British philosopher ; Dr. George E. Hale, the 


Distillation and 


The Elements of Fractional Distillation 

By Prof. Clark Shove Robinson and Prof. Edwin 
Richard Gilliland. (International Chemical Series.) 
Third edition. Pp. xii+ 267. (New York and 
London : McGraw-Hill Book Co., Ino., 1939.) 188. 


"ee expression, ‘fractional distillation’ inevit- 
_ ably recalls the name of Young to the older 
generation, but his book was written before the 
days when the art was of industrial significance 
and viewed the subject almost entirely from the 
laboratory bench. Of recent years the use of 
modern and often very complex types of distilla- 
tion apparatus is growing apace,.and though there 
have been foreign works on the subject, due 
largely to the fact that the imoeption of sugh 
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American astronomer (the last three of whom died 
last year) ; and several others. What portraita are 
inserted are strikingly good. 

In the review of the publishing world, an inform- 
ative table is given of all olasses of literature 
published in Great Britain and Eire as new books, 
translations, pamphlets, and new editions. The 
totals of these are compared with those of 1937. 
It is interesting to note that not only science but 
also most other branches of knowledge and oul- 
ture had decreased, with the exception of philo- 
sophy, which remained constant, and sociology, 
law, philology, business and literature, which 
showed alight increases. Science showed a de- 
crease from 758 to 701 and other decreases of 
interest were: history (131), medicine (86), 
education (45), technology (28), agriculture and 
horticulture (22) and geography (30). These 
figures were, no doubt, asign of the times, though 
probably little was lost by the decreases, at any 
tate where science and related subjects are oon- 
cerned. 

Only a few topics, of interest even to the most 
exclusive men of science, have been chosen for 
comment; but sufficient has been told to em- 
phasize the value and interest of this newoomer 
to the world of yearbooks. Not a page lacks 
interest; in fact, this, like the “Enoyolopædia” 
itself, makes the inquiring man of acience realize 
suddenly (and sometimes inoonveniently) how 
interested he can be in such diverse subjects as 
musio and jazz, ballet and boxing, navies and 
armies, stock exchanges and communism. Thus 
does the present volume maintain the very high 
standard set by its predecessor and achieved by 
the ‘Enoyolopædia” itself. 


the Phase Rule 


plant was on the Continent, there was no work 
available in English for the use of engineers and 
operators until the first edition in 1920 of this 
book, of which the third edition is now in our 
hands. ; 

As experienoe has progressed, many changes in 
method and design of distillation plant have been 
made; the present treatment is believed to 
represant the best general practice in distillation 
design, but it is an introduction to, and not a 
complete treatise on, the subject of distillation. 

Fractional distillation if a very ancient art 
which has developed by the gradual accumulation 
of empirical knowledge : it has from the beginning 
been associated with alooholic beveragey ; indeed 
it is well known that H.M. Excise still find ite 
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difficult to divorce the word ‘still’ from ita contact 
with alcohol. 

The art haa become a science as the result of 
the application of the phase rule, which enables 
the prediction of the conditions under which all 
systems of equilibrium can exist. The authors 
begin with the phase rule m Chapter i and, pro- 
ceeding from’ simple one-component to complex 
systems, clear the ground for the study of specific 
problems-of technical import best indicated by 
their chapter headings, namely, ammonia, benz- 
dlized wash oil, methyl and ethyl alcohol. So far 
the text is relatively simple, but we come to real 

Ips with the subject in long chapters on the 
rectification of binary mixtures and of complex 
multicomponent mixtures. A lot of mathematica 
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is introduced with useful phase diagrams’ ‘and 
tables, and the treatment is advanoed and essen- 
tially for the specialist. 

The subsequent sections deal with the theary of 
topping stills and continuous distillation, and give 
data for the performance af columns and oon- 

; 


The book is essentially one for the specialist, 
who will undoubtedly find it of great value, but 
it must be hard reading for the engfheers and 
operators mentioned in the preface. This does 
give us the opportunity to pay tribute to the skill 
of the operator of a modern petroleum still ;. at 
first gight it seems quite impossible that one man 
working in front of a complex instrument board 
can exercise the control he does. 


The Cytological Approach to Inheritance 


An Introduction to Modern Genetics 

By Dr. C. H. Waddington. Pp. 441+ 5 plates. 
(London: George Allen and Unwin, Ltd., 1939.) 
188. net. 


Je is ourious and unfortunate that an experi- 

mental embryologist should write a genetical 
book which represents the extreme mechanistic 
branch of genetical opinion. It would seem that 
Dr. Waddington has missed a golden opportunity 
of bridging the gap between genetics and botany 
and zoology as taught in British universities. 
Instead he has accentuated the importance of 
chromosome twists and genio acrobatics at the 
expense of morphological and physiological 
genetics. Sufficient accounts of the rélationship 
between genetics and oytology and between 
genetics and mathematics are now available 
elsewhere, but there is little text-book writing 
which combines a knowledgeable appreciation of 
genetics with physiology, morphology and sys- 
tematios. There is a large amount of information 
on these latter subjects in research papers which 
is comparatively unknown in text-books. 

In the encyclopedic survey of genetics and 
-allied subjects, the author has presented a oon- 
densed text full of precise and annotated data on 
many subjects which are of interest to those with 
oytological and mathematical tendencies. This is 
done by dividing the book into five sections: 
formal genetics, genetics and development, genetics 
and evolution, genetics and human affairs, the 
nature of the gene. Within these sections space 
-has been.found for plant and animal breeding, 
the ramifications of chiasma formation and the 
. mechanics of the chromosome, the genetics of 


man, the genetics of pattern, and many other 
problems. 

It is obvious that an ‘introductory’ treatment of 
this vast body of data is not-poesible in 450 pages. 
Indeed the book has an unfortunate title, since it 
is neither mtroductory in form nor does it contain 
a balanced statement of modern genetics. 

For those who require a book which contains 
an extended survey of current topics, resulta and 
theories of the subjects allied to genetics in the 
form of an’ encyclopedic reference book, this 
volume can be recommended. But no non- 
geneticist or student should be permitted to 
visualize genetics as exhibited by this book. The 
general reader will find that some chapters are 
rather perplexing iv: construction and specialists 
may cavil at the attitude, and phraseology used 
on their own subject. The reviewer, for example, 
dislikes the chapters on sex-determination, chrom- 
atid segregation and evolution mainly for the’ 
essential features which are omitted. This is 
highly regrettable, since the material which is 
presented has been carefully described and the 
author has kept a critical hold on himself when 
discussing rival cytological theories. 

There are a useful index and a bibliography - 
which has been well designed; but the illustra- 
tions are poorly reproduced. Further, the acknow- 
Iedgments to the borrowed figures are vague 
and unsatisfactory. The author has spent much 
time and peinstaking effort in compiling a heavily 
packed but readable text ranging in subject from 
chromosome hysteresis to artificial insemination 
in man. It is not, however, an introduction ‘to 
modern genetics as understood by the reviewer. 

F. W. Sanson. 
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Weed Plates Series 3, Plates 61-90 

By Prof. Dr. E. Koramo. 840m. x 640m. With Text- 
book of 140 pp. (Leipzig: Koehler and Volckmar 
A. G. and Co.)° 22 gold marks. 


HE third set of Prof. Koramo’s weed plates 
completes a series of ninety plates which are 
unequalled by any previous publication anywhere in 
the world. They are bold, colourful and easily under- 
stood by the most elementary student, but only o 
trained - hotanist can appreciate the accuracy of 
delineation and the skill with which the salient pointa 
have been selected. The illustrations of each weed 
provide an epitome of the life-history from seed to 
seed. Germination, seedling stages, mature planta, 
methods of propagation and seed dispersal all find 
their place. 

Unusual details which frequently eacape observa- 
tion often throw light on the ecological behaviour of 
various species. In Cardamine pratensts, for example, 
rooting from the base of the leaflets of the lower leaves 
provides for new plantlets and continuous propaga- 
tion. In Quscuta the process of attachment of the 
young seedling to the host, and the withdrawal of 
the dodder from the soil explains the apparent 
mystery of how such a total parasite spreads by 
means of seeds. Examples might be multiplied to 
show the great value of these charta for teaching 
purposes. Their usefulness is enhanced by the 
booklet of explanatory notes published in various 
languages, with direct reference to the drawings. 

Prof. Korsmo is to be congratulated on a valuable 
piece of work brought to a successful conclusion with 
the co-operation of an able staff of draughtamen, who 
achieved the difficult task of combining scientific 
accuracy with true pictorial representation of the 
living plant. 


Reports of the Progress of Applied Chemistry 
Issued by the Society of Chemical Industry. Vol. 
23, 1988. Pp. 861. (London: Society of Chemical 
Industry, 1939.) 7s. 6d.; to non-members, 12s. 6d. 

T is, perbaps, scarcely neceasary to remark that, 

although these excellent annual reports are 
written by chemists and chemical engineers, they 
find many readers beyond the confines of the pro- 
feesion. While much of the information which they 
contain is admittedly of purely chemical interest and 
value, one cannot easily divorce chemistry from 
physics, engineering, or biology, and there is much 
which cannot fail to interest medical men, economists, 
and indeed all who have a lively concern in the 
more important phases of scientific industry. Any one 
volume is much the same in form as its predecessor, 
but considerable variations in substance in fact arise 
from such changes in authorship as occur from time 
to time. 

In the report for 1988 there are twenty-seven 
chapters, including & report on explosives covering 
the period 1987—1988, and one on plastics. Of these, 
comparison with the previous report shows that in 
seven cases there has been a complete change of 
author, whilst in several others the responsibility 
has been differently shared among joint authors. I 
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the present volume, plant and machinery are dis- 
cussed by 8. G. M. Ure and F. J. Bailey; pulp and 
paper by T. T. Potts ; iron and steal by 8. J. Kennett ; 
soils and fertilizers by G. V. Jacks; sugar by H.C. 5. 
de Whalley; fine chemicals, medicinal substances, 
and essential oils by T. M. Sharp and W. Solomon ; 
photographio materials and processes by C. Waller ; 
and explosives by J. Weir. A.A. E. 


The Annual Register 

A Review of Public Events at Home and Abroad for 
the Year 1938. Edited by Dr. M. Epstein. Pp. 
xii+498. (London, New York and Toronto: Long- 
mans, Green and Co., Ltd., 1939.) 30s. net. 


GAIN this volume gives a survey of the year’s 
history. In spite of a troubled year, crowded 
with events of great signifloance, the volume main- 
tains ita usual compass and departa in no respect 
from the customary allocation of space. Home, 
Imperial and foreign history again occupy rather 
more than half the volume, and much akill has 
evidently been exercised in the narrative of European 
events. No fault can be found with the factual 
record ; every event of significance is mentioned, and 
in the mam the survey is objective, though here and 
there a party point of view is manifest. The second 
part begins with a chronicle of events and is followed 
by a retrospect of literature, art and science in 1938. 
The section on sciende, though short, is | most 
comprehensive survey of work and publications of 
the year. Finally, there are the usual résumés of 
finance, commerce and law and obituaries of eminent 
persons. The public documents printed in full are 
of unusual interest smoe they include the Anglo- 
Italian Agreement of April 1938 and the famous 
Munich Agreement of September last. 


Observation and Protocol Statement 
By Dr. Bent Schultzer. Pp. ix+161. 
Levin and Munksgaard; London: 
Norgate, Ltd., 1988.) 7s. 6d. net. 


Poe E discussions about our know- 
ledge of the external world have drifted more 
and more towards linguistic considerations. This is 
mainly the case with logical positivism, which asserts 
the importance of the logic and language of science 
at the expense of metaphysics. In this line of thought, 
Dr. Schultser asks himself the question, How can an 
observation be validly registered in language? A 
close analysis of the condition of observation and of 
the content and structure of the so-called ‘protocol 
statements’? (elementary propositions about direct 
observations) shows him that the only possible way 
of answering it correctly i is by stating explicitly the 
presuppositions of a valid lmguistic formulation of 
observations tacitly recognized by every empirical 
observer. It is the discussion of these presuppositions 
which forms the object of this book., Even if the 
results obtained are not final, Dr. Schultzer’s treat- 
ment of the problem, especially when he proposes 
alternatives to the narrow orthodoxy of the Vienna 
circle, is both refreshing and useful. ” T.Q. 


(Copenhagen : 
Wiliams and 
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Fauna and Flora of the Inner and Outer Hebrides 
_ King’s College (University of Durham) Biological Expeditions 
By Prof. J. W. Heslop Harrison, F.R.S. i 


S° long ago as 1934, the idea of exploring the 
Hebrides with the view of writing’ a oom- 
prehensive Flora of the Inner and- Outer Isles was 
conceived by the Department of Botany, King’s 
College, University of Durham, and with it, as a 
corollary, the notion of studying the evolution 
of local races in the same area. At the same time, 


ee we Few 


i 





VOLOANIO VANT WITH BROOHEL CASTLE, ste or Raasay; 
OLIFTS AT SCRRAPADAL BHHIND. 


too, thé whole of the plans necessary for bring- 
ing our project to a successful conclusion were 


formulated. 

In consequence, since our first visit to Raasay 
in 1934, a yearly average of eleven weeks, spread 
over various parts of the year, has been spent 
in working the islands. Thus, in 1935 we visited 
Skye, Raasay, Scalpay, Longay, Mull, Coll, Tiree, 
Barra, South Uist, Canna and Sanday; in 1936 
Skye, Raasay, Scalpay, South Rona, Eigg, Canna 
and Sanday ; in 1937, Skyo, Soay, Raasay, Pabbay, 
Coll, Rhum, Eigg, Canna, Safiday, Barra, Berneray 
and Mingulay ; and, finally, in 1938, Rhum, Eigg, 
Muck, Eilean nan Each, Hyskeir, Lewis, Harris, 
Taransay, North Uist, Baleshare, the Monach 
Islands, South Uist and Eriskay. From this it 
will be seen that our investigations, although 
incomplete, have covered most of the area to be 
‘explored, and that we are in a position to take 


stock of our present results, and to assess the 
value of our work. ' 

Almost at the very commencement. of our 
researches, we encountered a *remarkable and 

oliff flora growing upon the precipitous 
cliffs, towering a thousand feet above the sea, 
along the east coast of Raasay. This included 
not only plants of alpine predilections such as 
Arabis petraea, Silene acaulis, Dryas octopetala, 
Oxyria digyna, Polygonum viviparum, but, in 
addition, commoner plants such as Geum urbanum, 
Lychnis dioica, Geranium lucidum, Calamagrostis 
Epigeios, so rare and local in, or formerly oon- 
sidered absent from, the islands. There, too, 
jutting out from the cliffs, the rare shrub Sorbus 
ruptcola flourished. Moreover, elsewhere in 
Raasay, we encountered unexpected species in the 
form of Juncus pygmaeus, J. capitatus and Cicendia 
pusilla, the first-named hitherto only recorded in 
Britain from the Lizard, the second from the 
same district and Anglesey, and O. puswla from 
the Channel Islands. 

These discoveries naturally invited speculation 
as to the causes of the peculiar and discontinuous 
distribution of the plants concerned., At once, it 
was forced upon us that the problem and ite 
solution depended upon the Pleistocene and early 
Holocene history and geography of the Hebrides. 
Similarly, the resemblance between the positions 
of the plants on Raasay and those so brilliantly 
studied by Fernald in Newfoundland and in the 
Gaspé Peninsula, Quebec, was too striking to be 
disregarded. Naturally, we concluded that the 
circumstances explaining the situation in one case 
acoounted for it in the other. These, in Fernald’s 
opinion, and in ours, lay in the view that many, 
if not all, of the species involved, had escaped, by 
virtue of their positions, or by the local failure of 
glaciation, the wholesale extermination due to ice 
action so often pictured for us by those of extreme 
views. 

Thus we were compelled to add to the original 
items of our programme a study of the influence 
of Pleistocene glaciations upon the composition 
and distribution of the Hebridean flora and fauna. 
To aid in this, a new line of attack, involving 
tedious examination of the pollen contents of 
the various peat deposita available, was of necessity 


developed. 
Later, as we passed from island to island, these 
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onvictions have been progressively strengthened. 
‘be Isles of Eigg and Canna, with the flora of 
Mheir magnificent western cliffs, reproduce on a 
maller scale the conditions of Raasay, whilst the 
sle of Rhum, with its rugged mountain masses, 
fields much more weighty evidence. On the 
-tter island, the American grass, Festuca prolifera, 
eported by Fernald from Newfoundland, Anticosti, 
Jaspé and New Hampshire, turned up. Further, 
he Alpine penny ress, Thlaspi calaminare, 
—~ormerly supposed to be restricted in Britain to 
mOerbyshire, was odllected freely on Fionchra and 
m the seaward cliffs of Bloodstone Hill. In the 
ame way, the southern mountain massif produced 
she Norwegian sandwort, Arenaria norvegica, once 
misted a occurring with us only in the Shetlands 
and in Sutherland. Other significant plante 
secured on the Isle of Rhum included Carex 
Hrofusca, Deschampsia alpina, Juncus capitatus, 
= tlago gallica and many others, generally possessing 
alpine habitats. 

When we passed to the Outer Islands, the same 
Walo was continued. There the plant novelties 
Bbelonged more particularly to two groups: (1) 
ehose of western or south-western tendencies ; 
<2) those of arctio or alpine preferences. The 
-former are exemplified by Carum verticillatum and 
Victa Orobws and the latter by Alopeowrus alpinus, 
Festuca prolifera, Carex Halleri, O. rariflora, O. 
rupesiris, eto. Haere, more especially in the case 
-f South Uist, the case for glacial survival becomes 
much more powerful, for the Heola-Beinn Mhor 
mountain group reveals considerable areas free from 
evidences of glaciation. The presence of Alopecurus 
alpinus adds a fact of vital importance, for the 
grass does not appear on the continent of Europe 
at all, 

On the animal side, although few groups have 
been ignored, our chief interests have lain in the 
Mollusca, Insecta and Arachnida—circumstances 
determined by the personnel of the various expedi- 
tions. Among the molluses, our principal dis- 
coveries were the detection of the American 
species Planorbts dilataita on Raasay, and of 
Claustlia cravenensis on North Uist and ‘Harris, 
both again suggesting that the species are glacial 
relict. 

In the Insecta our most striking captures have 
been among the aquatio Coleoptera. These 
included Hydroporus foveolatus, hitherto only 
known from high mountain lakes in the Alps and 
Pyrenees, and now taken in similar localities im- 
the central mountains of Rhum, Deronectes 
canariensis, a Canary Island species, now recorded 
from Barra, and the Mediterranean Aulonogyrus 
striatus from Raasay. Again, tha a a of the 
evidence seams unmistakable. 


Among the Lepidoptera, although some of 
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our additions to the Hebridean lista were to be 
expected, others stand out conspicuously ; these 
are species like Omphaloscelts lunosa, Pachnobia 
leucographa, Miana expolita, Selidosema ericataria, 
Zygaena achilleae and Z. purpuralis. At this stage, 
one of our special questa, Nyssa zonaria, a moth 
possessing apterous females, needs strong emphasis. 
In the form of the local race atlantica (Heslop 
Harrison), we took it on Canna, Sanday, Rhum, 
Muck, Coll, Tiree, Harris, North and South Uist, 
Baleshare, Taransay, Monach Islands, Eriskay, 
Barra and Mingulay—a very significant and 
informative series of islande 

The Hymenoptera, likewise, have their quota of 
evidence to supply. In this connexion we would 





Isıæ or SoaLPay, WITH 


WATAĦRFALL ON ALLT 
Osmenda regalis (ROYAL FHRN). 


single out as specially instructive the two Bombi, 
Bombus emithianus and B. jonellus var. hebridensis. 
The former we encountered on the same islands 
as Nyssia zonaria, with Eigg, Hyskeir, Berneray, 
and Raasay, in addition, whilst the latter was 
captured on every member of the Outer Island 
group examined. 

On the other hand, in the case of the Hemiptera, 
although they provided unexpectedly long lista, 
only one species needs comment and that is 
Anthocoris ptlosus Jak., beaten from trees on 
Scalpay ; it is new to the British Fauna. 

The Arachnida simply continue the indications 
of the other arthropods ; in particular, the southern 
element represented .by the spiders Drassodes 
pubescens, Zelotes latreillii, Z. apricorum and 
Xysticus pins deserves mention. 

It is impossible within the limits of the present 
article to set out the whole of the results, or the . 
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deductions to be made from them ; that remains 
for our final reports. Nevertheless, a few facta 
may be offered now, and a few deductions men- 
tioned without providing full details of the argu- 
ments leading up to them. In the first place, 
referring to our original task of producing a 
Flora and Fauna of the Inner and Outer Hebrides, 
it can be reported that we collected no fewer than 
639 forms of flowering plants and their closest 





East ooast oF Raasay, INNER HEBRIDES. 


allies from the islands lying to the north of Skye, 
651 from the Rhum, Eigg, Canna group to the 
south thereof, and approximately 600 from the 
Outer Islands. Of these at least 150 are new 
county records. We see little scope for adding 
further to these lists in the case of Wateonian 
Vioe-county 104, but we are certain that, judging 
from our last year’s results in the Outer Hebrides, 
our 1939 work will add substantially to those from 
Vioe-county 110. 

Our results in the insect groups discussed above 
and in others, as well as in the mollusca, arachnids, 
birds, mammals, eto., are of the same order. 

Now let us consider the remaining aspects of 
our work. As will have been made abundantly 


°- clear from various remarks made above, we have 
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concluded that at least some of the plants observe 
have survived the Ice Age, both in the Inner an 
Outer Islands, in habitats in, or near, thoee wher 
they now exist. 

Further, taking due cognizance of the whole o 
the animals and plants, we have been forced ix 
admit that present geographical divisions do nom 
harmonize with those based in biogeographica! 
facte. From the faunistio and floristic pointe o> 
view, Skye, Raasay, Scalpay, South 
Rone and Soay belong undoubtedly 
to the mainland? no form is more 
emphatic in deciding this than the 
endemic rose, Rosa Sherardi var. 
glabrata (Ley) Heslop Harrison.” On 
the other hand, in the same re- 
spects, Canna, Sanday, Rhum, Eigg, 
Muck, Hyskeir, Tiree and Coll, just 
as emphatioally line up with the 
Outer Isles. 

In turn, this points to a long- 
continued separation of the islands 
just named from the mainland, and 
their more or leas recent connexion 
with the ‘Long’ Island. In leading to 
this conclusion, no evidence has been 
of greater value than the distribu- 
tion of Nyssia zonaria var. atlantica 
and Bombus emithianus, coupled 
with the indications of the Hyskeir 
reef pests, as well as of the ocour- 
rence of the bluebell, tormentil, eto., 
of the common blue butterfly, Poly- 
ommatus icarus, and of the amall 
dragonfly Ischnura elegans on the 
same islet. Both the Hyskeir peat, 
and its present flora and fauna, sug- 
gost very recent oscillations and 
subsidences indeed, as do the sub- 
marine pests west of Uist. 

At this point also, we should make 
it clear that we have been driven to 
conclude that such forms as Nyssia ronaria var. 
atlanitca and Bombus smithianus, which display a 
so-called fringing distribution, do not supply, as is 
generally supposed, the extreme western limita of 
species driven in that direction by invaders from the 
east. On the contrary, we regard them as the pres- 
ent limits of species falling back eastward as the 
land (the ‘“Tir-fo-thonn’’ of Gaelic legend) sank be- 
neath the waves, or was fretted away by Atlantic 
storms. In these cases we believe that they survived 
the glacial period in lands far to the west of the 
limita of to-day. Link this up with the presence of 
the same insecta in the western islands of Ireland, 
and it will be sean that the land connexion between 
Ireland and Sootland, and the date of ita severance, 
become part of the same problem, and that its 
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solution is assisted by the presence of the moths 
Zygaena is and Miana expolita in the 
west of Ireland, and in Rhum. Moreover, the 
distribution of the two bees Bombus smiihianus 
and B. jonellus var. hebridensis hinta that the 
Shetland Islands cannot be neglected in the same 

In our evolutionary studies, we have been 
struck by, the unusual facies presented by many 
island species of animals and plants when they 
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are studied alongside representatives of ordinary 
English populations, and we have already described 
well-marked island races, for example, an Outer 
Island honeysuckle Lonicera Periclymenum var. 
Clarki, a new race of Nyssia ronaria and so on, 
the whole emphasizing the importanoe both of the 
local race, and of isolation, in evolution. From 
the very nature of this work, obeervation must be 
backed by experimental work, and this, in the 
case of some forms, is well in hand. 


“Photochemical Reactions in the Gaseous, Liquid and Solid States* 
By Dr. C. F. Goodeve, University College, London 


HOTOCHEMISTRY is concerned with processes 
in which light quanta are absorbed and 
chemical changes result. A molecular species is 
characterized by a certain spatial arrangement of 
atoms governed by forces due to electrons. The 
oscillating electric field of a light quantum aots on 
a binding electron and raises it to an energy-level 
where the bond is either loosened or broken. This 
permits the spatial rearrangements to take place 
which we observe as chemical change. 

The photochemical process may be divided into 
two stages: the primary process which occurs 
more, or leas simultaneously with the absorption 
process, and the secondary process which occurs 
consequent to the first. These two processes can 
be studied separately and by different methods, 
the first by a study of the absorption spectrum 
and the second by the methods of reaction kinetics. 


PHOTOSENSITIVITY 
The dual nature of photochemistry is emphasized 
by a consideration of the velocity of photochemical 
reactions. This velocity generally follows the 
equation 


an 
ae ae Iv (1) 
where » represents the number of molecules of 
absorbing species present at any moment, nA 


their rate of decrease with time, and I, the absorbed 
light intensity in quanta per second. y is the 
quanium efficiency defined as 

No. of molecules changed 4 


No. of quanta absorbed ` 
* Taken from a course of lectures given af the 
Institution, February 16, Z8, Marah 2. Red oes to, and 
details of, most of Mc deesrinad haro thay be found in pers 
the thid Report on Photo- 
y Bowen, 
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If a beam of monochromatio light of intensity I 
quanta per second falls on a thin layer of absorb- 
ing substance the concentration of which is #/v 
molecules per 0.0., the fraction of the light absorbed 
is proportional to the concentration and to the 
thickness, and is given by 

I, n 


Ta tz l (2) 
The constant of proportionality « is the molecular 
extinction coefficient and has a value usually 
between 10 and 10 am.*. It is the ‘target area’ 
that a molecule presenta to the light beam, that 
is, the chance of it absorbing light. 
We can combine equations (1) and (2) to give 
us the final equation for the rate of a photochemical 


(3) 


where I/A is the intensity per unit area. This is 
the simplest equation for the rate of a photo- 
chemical reaction, and it is to be noted that the 
rate-determining constant is the product æy. This 
combined quantity is obviously the photosensitivity. 

We see therefore that the sensitivity of a sub- 
stance to light is governed by two quantities : the 
chance of the substance absorbing & light quantum, 
and the efficiency of the process per quantum 
absorbed. For example, the well-known reaction 
which takes place when a mixture of chlorine and 
hydrogen is illuminated is a very fast one. The 
extinction coefficient of chlorine is comparatively 
low—about 10"! om.*. This low extinction is, 
however, counterbalanced by the fact that the 
quantum efficiency in the reaction with hydrogen 
is very high, between 10* and 10'. The photo- 
sensitivity therefore has values from 10-" to 
10-** om." per quantum absorbed. It follows from 


equation (3) that in bright daylight, the blue light . 
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of which has a value of I/A of about 101: quanta 
per seo. per om.*, chlorine reacts at a rate of about 
10 per cent per second. 

As another example, a very light-sensitive sub- 
stance called visual purple can be extracted from 
the retinæ of the eyes of animals which have been 
adapted to darkness before being killed. It has 
recently been shown that the high sensitivity of 
this substance arises from the fact that the ex- 
tinction coefficient is high, while the quantum 
efficiency has a value of about unity; ita photo- 
sensitivity is about 10-* om.*. On the other 
hand, for reactions such as the photodecomposition 
of aliphatio nitroso compounds, the quantum 
efficiency is unity and the extinction coefficient 
very low, the value of the photosensitivity being 
less than 10! am.’. 
compound is exposed side by side with a solution 
of visual purple, it decomposes at a rate 1,000 
times slower than the visual purple, although its 
quantum efficiency is about the same. In a further 
. class, there exist many dyestuffs of a very high 
extinction but of a low photosensitivity arising 
from the fact that their quantum efficiencies are 
extremely small. The photosensitivity of a reaction 
varies greatly with wave-length, largely due to the 
variation in the extinction coefficient a. 

Here, as in thermal reactions, it is more con- 
venient to make observations on the number of 


molecules present after certain intervals of time. 


rather than to measure the rate at any instant, 
and we therefore use an integrated form of equa- 
tion (3). For a layer of any thickness we arrive at 


the equation, 
L 
logu y — 7 





ATE S 
aS eY gg a T + constant, (4) 
where J, is the light transmitted by a substance at 
the time ¢. In practice, ooloured producta may be 
produced, impurities may be present, reactions 
independent of light may proceed, eto. Equations 
may be set up for all these types of photochemical 
change and in them the photosensitivity æy is the 
major rate-determining constant, similar to the 
‘velocity constant’ appearing in equations for first- 
and second-order reactions. The photosensitivity 
may be conveniently determined by plotting the 
logarithmic function against the time, when a 
straight line should be obtained the slope of which 
is equal to the photosensitivity times the light 
intensity, IJA. This analytical method has been 
called “tho method of photometric curves”. 


THe Primary Process 


The absorption spectra of molecules in the 
gaseous state are of two principal typea—dis- 
«continuous (band) and continuous. The first type 
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If a solution of a nitroso: 
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oan be further divided according as the bands can 
or cannot be resolved into lines by high dispersion 
instruments. The presence of bands indicates that 
the molecule on absorption of a quantum has 
vibration frequencies characteristio of the excited 
state, and indeed these frequencies can be deter- 
mined from the intervals between the bands. The 
excited state must therefore be one that oan 
vibrate—it must be a complete molecule although 
the valence bonds may be weakened. : 
Cases where the bands cannot be resolved have 
been interpreted as meaning that*the molecule has 
a short life in the excited state—something of the 
order of 10-"* seo. ‘This has been called pre- 
dissociation. Conclusions in these cases, howevèr, 
are not so reliable as in the others, as lack of 
resolution may arise from a number of causes. 
If, on the other hand, there are no bands and 
the spectrum is continuous, there can be`no char- 
aoteristio frequency for the excited state and at 
least one. of the bonds is broken. The primary 
process in this case yields atoms or free radicals. 


SECONDARY PROCESSES 


Secondary processes following discontinuous 
absorption usually consist of one or other of the 
following : 

(a) The molecule may fluoresce, that is, give | 
out most of its excess energy as light and return 
more or leas to its original state. 

(6). The molecule may suffer a collision in which 
its excess energy is converted into thermal energy. 
It is thus deactivated and cannot fluoresce or 
undergo photochemical change. Usually a mole- 
cule of the same species is particularly effective 
in quenching fluorescence. This arises from the 
fact that it is attracted to an excited molecule. 

(c) The collision may lead to a chemical change. 
In any system there is usually competition between 
these possibilities. Most molecules will fluoresce 
unless they are deactivated or undergo chemical 
change within 10> seo. : 

Considerable advance has recently been made 
in our knowledge of the mechanism of chemical 
changes occurring on collision. This advance has 
been based on a consideration of the potential 
energy of the system as a function of the distances 
between the atoms. For each chemical state, de- 
fined by the existence of chemical bonds between 
certain atoms, there is a ‘multi-dimenaional 
potential energy surface’ which describes this 
functional relation. A change over from one state 
to the other only occurs at an intersection of 
these surfaces, as it is only here that the energy, 
position and momentum of each of the particles 
can beat be conserved. We now know that these 
quantities need only be conserved within the limits 
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set by the ‘uncertainty principle’ of quantum 
mechanios, and that change can take place with 
decreasing probability a short distance on either 
side of the intersection. In addition, however, 
the spins of the electrons need to be conserved. 

Secondary processes following continuous ab- 
sorption oan also be considered according to the 
methods of reaction kinetics. The atoms or free 
radicals, produced by the primary process, are very 
reactive as they have free valencies. The chance 
of their reacting depends on the chance of their 
suffering a oolligion with a species with which 
they could reast, and on the chance of their having 
sufficient energy, #,, to overcome any repelling 
force that may be present. This latter chance is 
given by the simple exponential expression, oe /BT. 


EXAMPLES IN GASES 


Iodine and oxygen absorb discontinuously in 
certain parts of the spectrum ; iodine has been 
found to fluoresce at very low pressures. The 
excited molecules formed by the primary (light 
absorption) process collide and react with normal 
molecules, forming I, + 1(*Psj:) and O, + OCD) 
respectively in conformity with the conservation 
rules of the previous section. I, is, however, un- 
stable, but ozone is produced with an efficiency 


of nearly two molecules per quantum abeorbed— ` 


the second coming from a reaction between the 
oxygen atom and an oxygen molecule. 

The bands of formaldehyde are unresolvable 
below 280 mu. It is easily shown that the potential 
energy surface of the excited molecule intersects 
that of a different state of chemical combination 
of the four atoms—H, + CO. A path therefore 
exists via which the formaldehyde molecule, on 


quantum efficiency of unity. ` 

Hydrogen iodide abeorbs continually and there- 
fore dissociates into two atoms. Energy oonsidera- 
tions indicate that the hydrogen atom reacts on 
ite first collision with an HI molecule to produce 
H, +I. On the other hand, a reaction between 
I + HI would be endothermic by 35 koal. The 
value of Æ, is therefore at least as great as this 
and of e-¥-/RT lesa than 10. This reaction is 
therefore negligible and the iodine atoms acoumu- 
late until they oan collide and combine together. 
A quantum efficiency of two molecules of HI de- 
composed per quantum absorbed is therefore to be 
expected and is found experimentally over. s wide 
range of pressure and temperature. . ” 
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Although the chlorine-hydrogen reaction has 
bean known for nearly a hundred years, it has 
only recently been understood Most of the qaanta 
responsible for photochemical change are absorbed 
in the continuous part of the spectrum and. there- 
fore the primary process is the production of 
chlorine atoms. Each atom suffers frequent 
collisions with hydrogen molecules, and from 
independent experiments it is found that about 
one collision in 10,000 is effective in producing & 
hydrogen chloride molecule and a hydrogen atom. 
The hydrogen atom reacts readily with a chlorine 
molecule, producing hydrogen chloride and 6 
chlorine atom, which in turn repeats the cycle. 
Tn other words, a ‘chain’ is set up which can carry 
on indefinitely unleas something happens to stop 
it. Most of the disagreeing results obtained by 
different investigators are now attributed to vary- 
ing effecta of chain-stoppers such a8 oxygen mole- 
cules or the walls of the container. With poisoned 
walls, and gases free from inhibitors, quantum 
efficiencies of 10* have bean obtained. 


REACTIONS IN LIQUIDS 


In passing now to examples in the liquid state, 
wo have first to consider how far our conclusions 
with regard to the primary process, as judged from 
absorption spectra, can apply. Molecules in the 
liquid are in a continual state of collision. As a 
consequence of this there is a general smoothing 
out of the absorption spectrum, and it is impossible 
to resolve the bands into fine lines, as in the case 
of discontinuous absorption in gases. However, 
a continuous absorption band of a molecule in 
the gaseous phase is characterized by the fact that 
it has a smooth rounded maximum and that ite 
threshold on the long-wave side has a gentle slope. 
These two characteristics are retained in the liquid 
state, and in fact whenever we find, in liquids, 
absorption bands with rounded tops and gentle 
sloping thresholds, we find that photodecomposi- 
tion takes place. For example, the absorption 
spectra of nitroso-compounds and diazonium salts 
are of this type. On the other hand, the spectra 
of most dyes, such as the cyanine dyes, have sharp 
maxima and steep thresholds. The primary process 
undoubtedly leaves the molecule intact and in an 
excited state. In the case of most dyes we find that 
the secondary process is one of fluorescence or de- 
activation, but sometimes the substances react with 
imorganio ions. The mechanism of the nitroso-com- 
pounds is not fully understood, but apparently free 
radicals are produced which react with the solvent. 

A large amount of work has recently been 
done on the photodecomposition of aldehydes and 
ketones. Gaseous acetone decomposes with a, 
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apparently proceeds by the following mechanism : 


CH,COCH, + Av — CH,CO + CH,, 
CH,CO -> CH, + CO, 
2CH, > O,H,. 


Pure liquid acetone, however, is completely in- 
active to light. Apparently on absorption of light 
the electronic energy is degraded to heat very 
quickly. We have already noted that molecules 
of the same species have a very powerfal effect 
in deactivating one another. 

Even in dilute. solutions, however, this reaction, 
particularly with higher ketones, is largely sup- 
pressed. This is apparently due to the fact that the 
free radicals produced in the primary process, being 
caged around by solvent, very readily recombine 
with one another, thus reducing the quantum 
efficiency. This is a common type of phenomenon 
in photochemistry, and is due simply to the fact 
that the movement of molecules, or their parta, 


is restricted by the surrounding molecules. We 


could not get a permanent chemical change unless 
the parts of the molecules could stay apart long 
enough to enter into some other state of combina- 
tion. Given sufficient thermal energy, however, they 
may react at once with caging solvent molecules. 
On the other hand, the higher ketones decom- 


pose partially in another way. 


The process is æ curious one. Light absorption 
takes place without a doubt by an electron 
associated with the carbonyl group. This excita- 
tion energy by some means or other is able to 
move along the molecule and break it at a position 
several carbon atoms away (a similar process ocours 
in crystals). The products are not free radicals, 
but normal molecules, and even if they are caged 
around by other molecules, they should have no 
tendency to recombine. We should not expect the 
rate of this process to be different in solution from 
what it is in the gaseous phase, and in fact no 
difference is found. 

Finally, there is an interesting olass of photo- 
reactions in solution involving changes of the 
charge on an ion. On the face of it, these reactions 
should not involve movement of nuclei. For 
example, to change an iodide ion into an iodine 
atom requires only the removal of an electron. 
The same is true for the conversion of ferrous into 
ferric ion. These changes of charge, however, are 
socompanied by changes in the arrangement of the 


solvent alfeath around the ions. 


NATURE 


quantum efficiency of about 0-3, and the reaction 


JUNE 17, 1939, vor. 143 


REACTIONS IN SOLIDS 


So far we have seen that modern theories of 
photochemistry give a fairly satisfactory treat- 
ment of gaseous reactions, and, to some extent, of 
reactions in liquids. With solids, however, the 
theories are only in’a very early stage of develop- 
ment. The chief difficulty is that, whereas in gases 
and in liquids we can deduce something about the 
primary process from the absorption spectra, 
parallel deductions with solids can only Be made in- 
exceptional cases. We know, of course, that the 
movement of an electron is involved, but we can- 
not deduce how far an electron acta alone and 
how far its movement is coupled with that of the 
nuclei. However, we should expect to find mere 
deactivation and greater restriction to spatial 
rearrangement in solids. For example, trans- 
azobenzene on absorption of a light quantum 
changes over quantitatively into ots-azobenzene, 
and the latter on absorption is reconverted back 
into the trans form. Both theée reactions involve, 
a large spatial rearrangement of nuclei, a re- 
arrangement which could not take place inside a 
crystal lattice. In fact, in the solid state, these 
substances are quite stable to light, the energy 
of the light being degraded into heat. Similarly, 
the quantum efficiency of the decomposition of 
ethyl iodide is reduced in the solid state. 

On the other hand, we have reactions of the 

type such, as the conversion of o-nitrobenzaldehyde 
into o-nitrosobenzoio acid. This reaction proceeds 
in solution with a quantum efficiency of about 
unity. It involves only an internal rearrangement 
of the position of an oxygen atom, & movement in 
no way obstructed in the orystalline state. The 
conversion is found to proceed in the solid at 
exactly the same rate as in solution. There are 
many phototropic effecta in organic chemistry 
which are of this type. 
. Apparently the only well-established case where 
atoms may be rearranged inside an ionico crystal 
is that of the dissociation of potassium hydride 
dissolved in potassium bromide. Here hydrogen 
and potassium atoms are produced by the action 
of light; these at low temperatures simply 
recombine. At room or higher temperatures, 
however, the hydrogen atoms have sufficient 
thermal energy to escape from their lattice 
points, the remaining potassium atoms producing 
a blue colour in the crystal. 

While spatial rearrangements are restricted 
inside a crystal, they are much less so on the sur- 
face. However, the quanta absorbed by the surface 
layer of a crystal are generally few compared with 
the totel number absorbed by the crystal itself, 
and could not account for most of the photo- 
chemical reactions occurring with solids. It is 
therefore believed that a quantum may be absorbed 
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in the interior of a crystal and its energy passed | 
on, more or leas as a complete unit, to the 
surface 


There are two possible mechanisms by which 
this transfer might take place. The first is based 
on the fact that there is little restriction from a 
spatial point of view to the movement of electrons 
through a crystal lattice. Normally, m non- 
conducting inorganio crystals the most loosely 
pound elestrons are attached to the negative ions. 
They cannot move about very much at ordinary 
temperatures, bepause more energy than is usually 
available at this temperature is required to move 
them from their position. At higher temperatures, 
ofcourse, most crystals become conducting. When 
a quantum of light is absorbed by a bromide ion 
in silver bromide, the electron may be torn from 
ita position and sent to another part of the crystal. 
There it settles on a silver ion, producing & silver 
atom. Very little energy is now required to move 
it from one silver to another, and in an electrio 
‘field such a movement may readily take place, 
giving rise to the phenomenon of photoconduc- 
tivity. : 

When the electron is removed from the bromide 
ion, it leaves it as a bromine atom. An electron 
. from a neighbouring bromide ion can readily take 
the place of the original one, leaving in turn & 
bromine atom. In other words, the position of 
the bromine atom can move about through the 
orystal lattice. If it by chance comes to the sur- 
face it can, in the case of the photographic plate, 
readily oxidize an adsorbed gelatine molecule. 
The silver atom is then stabilized and its postion 
moves about until it meets another silver atom, 


Obituary 


: . Prof. S. L, Loney 
San LUXTON LONEY, whose death at the 
age of seventy-nine years occurred on May 16, 
belonged to the older generation of Cambridge 
mathematicians, whose training was broad as well ss 
specialized, and his position as third Wrangler in the 
then undivided Tripos justifled the high opinion 
formed of his abilities at Tonbridge School by his 
teacher, Mr. Hilary, one of the most remarkable 
mathematioal teachers of his generation. 

On leaving Sidney Sussex College, Cambridge, 
Loney was faced with the choice which so often 
confronta the -ablest young graduates—the choice 
between the advancement of specialized learning 
by research, or the advancement and diffusion of 
sound knowledge by direct teaching. His exceptional 
gifta of clear exposition and fertility of illustra- 
tion led him towards teaching, and he- devoted 


NATURE 


1011 


preferably at a surface, where it starts the nucleus 
of a orystal. This forms the latent image of the 
photographic plate which, on development, is 
increased about ten millionfold. Crystals not 
already having nuclei of silver do not develop m 
the period of time in which the plate is immersed 
in a reducing solution. The whole question of the 
action of a photographio plate is much more com- 
plicated than this, but the above mechanism pro- 
vides a good working hypothesis. 

The second important mechanism for the transfer 
of energy through a crystal does not require even 
the movement of an electron. Aocording to this, 
the primary process of light absorption results (as 
usual) in an electron with a higher amount of 
vibrational energy, but moving more or leas in its 
original mean position. Such a vibrating electron 
produces an oscillating electric field which in- 
fluences neighbouring electrons, and the energy of 
the electron, the ‘exciton’, is passed on from one 
electron to another as a complete unit. In this 
way the exciton ‘diffuses’ about until it reaches 
a surface where it may cause a chemical change, 
or until it reaches a potential radiator where it 
may result in fluorescence. 

There are many examples similar to the photo- 
graphio plate in which light abeorbed in the interior 
of a orystal leads to a reaction on the surface. 
Most inorganic oxides, such as zino, titanium and 
antimony, which absorb in the near ultra-violet, 
can cause a photochemical change with oertain 
organic compounds adsorbed on their surface. In 
no case as yet has it been established whether the 
transfer occurs by free electron diffusion or by 
exciton diffusion. 


Notices 


himself wholeheartedly to his chosen profession, 
as professor of mathematics at Royal Holloway 
College, London. Before the establishment of the 
internal mde of the University of London, many 
students of Holloway College took the Final Honour 
Schools of the University of Oxford, and the mathe- 
matical class lista of the years 1891-1907 afford 
evidence of the high standard of mathematics at the 
College at that time. After the College became one 
of the internal colleges of the University of London, 
& correspondingly high standard was maintained in 
the London honours lista, and this tradition has been 
continued under his successors, Prof. Jolliffe and 
Prof. Bevan Baker. 

It was during his tenure of the College professor- 
ship of mathematics that Loney’s text-books on 
applied and pure mathematica were written ; and 
for nearly fifty years they have been established as 


1012 


standard text-books, well known throughout the 
educational world. In addition to thee books, he 
also actually wrote a popular “Arithmetic’’, although 
he himself considered that he knew no Arithmetio’’. 

Besides being a first-rate teacher, Prof. Loney was 
an excellent man of business, with a genius for 
committee work; and for many years he was one 
of the most influential members of the Senate of the 
University of London. His capacity for strenuous 
work, his thorough grasp of business, and his intuitive 
knowledge of men and women, were given full scope 
during the Great War, when for a considerable time 
he carried out many of the duties of Principal Officer 
of the University in addition to his other work. As 
chairman of Convocation since 1923, and deputy 
chairman of the Court since 1920, he rendered greatly 
appreciated services. These services were all the 
more valuable because of his dual position in the 
University. As a former professor in one of the 
internal colleges, he was @ warm supporter of the 
teaching side; on the other hand, he was also an 
active and enthusiastic representative of the external 
side; and he was strongly of opinion that there was 
ample room for both internal and external sides in a 
great Imperial university, and that harmonious co- 

i was the desirable ideal. Now, thanks 
largely to his efforta and those of other like-minded 
members of the Senate, this ideal has been to a large 
extent realized. 

After retirmg in 1920 from his profeeaorship at 
Royal Holloway College, Prof. Loney ocontmued to 
render valuable services as governor and trustee ; 
and he had the satisfaction of seeing the College, 
with which he had been so long and honourably 
connected, established in ita present position in the 
University and in the educational world. 

E. C. Hiaemss. 


Dr. J. G. Lipman 

Wu regret to announce the death, after a brief 
illneæ, of Dr. Jacob Goodale Lipman, the well-known 
director of the New Jersey Experiment Station, New 
Brunswick, N.J. Dr. Lipman was born in Friedrich- 
stadt, Russia (now in Latvia), on November 18, 1874, 
and received his early education first in Moscow and 
later in the gymnasium of Orenburg. In 1888 his 
family emigrated to the United States and soon 
settled on a farm at Woodbine, New Jersey. Here 
he became interested in agriculture and the scientific 
principles underlying it, and when in 1894 he entered 
Rutgers College, he came under the inftuence of Prof. 
E. Y. Voorhees, one of the earlier American leaders 
in research on soils and fertilizers. He proceeded to 
Cornell University for advanced training in chemistry 
and bacteriology, and in 1001 was appointed to the 
Agricultural Experiment Station at New Jersey in 
charge of the Departament of Soil Obamistry and 
Bacteriology. Shortly afterwards he was appointed, 
first instructor and afterwards professor, in agricul- 
tural chemistry at the neighbouring Rutgers College. 
His whole life was spent between the two institutions, 
and in 1911 he became director of the Experiment 
Station. , 
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Lipman was ons of the leaders in soil bacteriology and 
the study of fertilizers in the United States, and hia 
writings did much to direct the attention of the public 
to the need for providing adequate support for studies 
of these subjects. Among his well-known publica- 
tions were many reports of considerable technical 
interest, and in 1908 he published his book ‘Bacteria 


in Relation to Country Life”. 


Lipman was a great organizer and will long be 
remembered by all who took part in the First Inter- 
national Congress of Soil Science, held in 1927 in 
Washington, D.O., followed by a spesial scientific 
excursion throughout the United tates and Canada. 
The whole Congreas was a brilliant success, a model 
of what such functions should be. ` 

Lipman was also editor of Sotl Soisnos, a journal 
which first appeared in January 1916 and owes much 
of ita success to his enthusiastic and devoted labours. 
He was a man of unbounded kindness and geniality, 
wise in counsel, and a delightful host; he attracted 
and kept together a brilliant band of scientiflo 
workers and he made the New Jersey Experiment 
Station one of the leading agricultural institutions 
in the world. His death removes a great figure from 
among us. E. J. R. 


Mr. H. E. Wroot 


Ws regret to announce the death of Mr. H. E. 
Wroot at the age of seventy-one years. 

Herbert E. Wroot went to Yorkshire from St. 
Albans in 1890 to join the staff of the Bradford 
Observer, with which he was associated for thirty 
years. He then jomed the staff of the Yorkshire Pos 
and later became an assistant editor and, until Jtnces 
overtook him in 1938, he was of great assistance to 
natural history workers by hia knowledge and facile 
pen; the extent of this work is only known to those 
who were in touch with him. ab this time. He joined 
the Bradford Scientific Society, acting on the council, 
and as secretary and president. 

Mr. Wroot was.a member of the executive of the 
Yorkshire Naturalista’ Union, prealdent of ita Geo- 
logical Section and president of the Union in 1929. 
His addreas from the chair on ‘The Pennines in 
History” (Naturalist, 45-80, 105-115 ; 1980) is proof 
of his knowledge and interest in the county of his 
adoption. As a member of the council of the Thoreaby 
Society he contributed a study of J. M. W. Turner's 
wanderings in Yorkshire. He did much work for the 
Yorkshire Dialecta Society and the Brontë Society. 

Mr. Wroot will be best remembered for his work 
in connexion with Prof. P. F. Kendall, ‘The Geology 
of Yorkshire’. This work illustrates how a trained 
journelist, interested m the subject, can place in 
the reader’s hands the knowledge and insight of the 
seientiflo worker with whom he collaborates. His 
reports of the meetings of Yorkshire naturalista and 
geologists were valued and always eagerly awaited. 
He enlisted a body of naturalista to aid him in a 
weekly column of Nature notes, and in these ways his 
pen greatly helped “the local societies and increased 
their membership and usefulness. 
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Mr. Frank Corner > 
died in London on April 22, at the, age of seventy- 
seven years. Although he contributed little to the 
printed proceedings of antiquarian and natural 
history societies of London and of the home counties, 
yet his unfailing presence at their meetings and his 
enthusiasm helped greatly to their welfare. He 
succeeded to his father’s extensive medical practice 
in the East End of London in the early nineties of 
“lest century after qualifying from the London 
Hospital, and his burly figure and warm heart made 
him hosts of friehds in Poplar. 

. Mr. Corner had as a near neighbour at that time 
Sir Arthur Keith, who was teachmg anatomy at 
tit» London Hospital. Although immersed in 
practioe, Mr. Corner waa then making a large rather 
than discriminative collection of foasils and stone im- 
plaments of the Pleistocene period of south England. 
Among the specimens he succeeded in acquiring 
were the much-discuased fossil skull and skeleton of 
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the Galley Hill man. This he placed at the disposal 
of Bir Arthur Keith for examination, and afterwards 
gave it on loan to the British Museum (Natural 
History): His collection of Pleistocene animal remains 
was also freely accessible to the expert. 

The case of acromegaly whioh Mr. Corner presented 
to the Museum of the Royal College of Burgeons in 
1910 is one of the most instructive as well as one 
of the best worked out cases on record. 


Wa regret to announce the following deaths : 


Prof. Edwin Linton, formerly professor of biology 
and geology in Washington and Jefferson College, 
Pennsytvanisa, an authority on helmimthology, on 
June 4, aged eighty-four years. 

Prof. David Todd, formerly professor of astronomy 
and navigation and director of the observatory in 
Amherst Oollege, Maasachusetia, aged eighty-four 
years. i 


News and Views 


King’s Birthday Honours 
Tae following names of men of science and others 
sasociated with scientific work appear in the King’s 
Birthday Honours List: Baronet : Dr. R. Hutchison, 
president of the Royal College of Physicians ; K.B.B. : 
Prof. W. B. Benham, emeritus professor of biology, 
University of Otago, Dominion of New Zealand ; 
Prof. T. A. Hunter, profeasor of philosophy and 
psychology, Victoria College, University of New 
Zealand; the Hon. P. H. Rogers, judge of the 
Supreme Court, and chancellor of the University of 
Sydney. Knighte Bachelor: Dr. E. J. Butler, 
secretary to the Committee of the Privy Council for 
Agricultural Research and secretary to the Agri- 
cultural Research Council; Mr. F. Carnegie, chief 
superintendent of Ordnanoa Factories, War Office ; 
Dr. R. E. Kelly, profeasor of surgery, University of 
Liverpool; Prof. J. Graham Kerr, M.P. for the 
Scottish Universities since June 1935, formerly 
_Tegius professor of zoology in the University of 
Glasgow ; Prof. O. W. Richardson, Yarrow research 
profeasor of the Royal Society, University of Landon ; 
Prof. J. F. Thorpe, chairman of the Smoke Sub- 
Committee, Chemical Defence Committee, War Office, 
emeritus professor of organio chemistry in the Uni- 
versity of London, and in the Imperial College. 


OTE.: Mr. 0. E. O. Cox, chief conservator of 
forests, Oentral Provinces and Barar; Mr. H. R. 
Stewart, director of agriculture, Punjab; Mr. E. A. 
Smythies, chief conservator of foresta, United 
Provinces; Mr. W. J. Jenkins, officiating director 
of agriculture, Bombay. O.B.B,: Mr. A. S. Cox, 
assistant comptroller, Patent Office, Board of Trade ; 
Mr. Seton Gordon, for services to literature and 


natural history ; Mr. 0. E. Legat, for services to the 
Empire Forestry Association; Mr. G. M. Mathews, 
& prominent ornithologist, for services to the Com- 
monweelth of Australia; Mr. J. P. Mead, director of 
forestry, Straita Settlamenta, and adviser on forestry, 
Malay Statee ; Prof. E. J. Salisbury, Quain professor 
of Botany, University of London; Mr. R. J. L. V. 
Bukuna, district commissioner and chief assistant, 
Native Lands Commission, Fiji. 


OBH.: Mr. E. J. Braan, livestock expert to 
the Government of Bombay; Dr. G. P. Douglas, 
assistant superintendent (research), Royal Air- 
craft Establishment, Farnborough; Dr. W. B. 
Fisher, principal, Wolverhampton Technical Col- 
lege; Prof. W. G. R. Peterson, principal and 
professor of agriculture, Weat of Scotland Agri- 
cultural College, Glasgow; Mr. H. F. Mooney, 
forest offer, astern Btates Agency, India; Mr. 
J. Simolair, for servioea to agriculture in the Nyasa- 
land Protectorate; Mr. A. A. Topp, manager of 
the Government Explosives Factory, Maribyrnong, 
Commonwealth of Australia; Mr. J. Turner, forestry 
officer, Department of Natural Resources, New- 
foundland. M.B.E.: Mr. B. M. Cameron, manager, 
Government Stock Farm and Agricultural Station, 
Acre, Palestine; Mr. A. P. Dodd, chief entomologist 
to the Prickly Pear Board, Commonwealth of 
Australia; Mr. W. M. Findlay, superintendent of 
experiments and lecturer in seed testing, North of 
Sootland College of Agriculture ; Miss E. A. Leighton, 
acoountant, Building Research Station, Department 
of Scientific and Industrial Research; Mr. A. F. 
MacCulloch, advisory chemist, Medical Store Depot, 
Madres: Mr. T. K. Mirchandani, officiating deputy 
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conservator of forests, Bombay; Mies U. F. M. 
Morton, principal, Women's Medical School, Agra, 
United Provinces ; Mr. K. R. N. Pillai, extra 
assistant conservator of forests, Jubbulpore, Central 
Provinces and Berar; Mr. H. G. Smith, statistician, 
Agricultural Department, Uganda Protectorate. 
I.S.0.: Mr. J. M. Dunbar, aasistant and office supe- 


intendent, Department of iia Gold Coast. 


Dr. George Senter 

Ds. GEORGA Saree, a teal op nian Goa: 
University of London, since 1918, retires at the end 
of the current session. He became head of the 
Department of Chemistry at the College in 1914 and 
retained that position until 1982. His principalship 
has been a memorable one. In 1920 the College was 
recognized as a school of the University of London 
and in 1928 a Royal Charter was granted. The 
Qollege thereby realized an ambition which existed 
so far back as 1868, when courses of instruction for 
University of London examinations were instituted. 
Further, Principal Senter has played a major part 
in the elaboration of the scheme for new buildings 
which are to be erected on the University site at 
Bloomsbury. His sound judgment and wide ad- 
ministrative’ experience have been of the greatest 
value in University affairs. Principal Senter first 
became a member of the Senate in 1912, was for 


_ many years chairman of the University Extension 


and Tutorial Classes Council and chairman of the 
University Scholarships Committee, and held the office 
of deputy vice-chancellor in 1983-34. To this record 
of distinguished service must be added the profound 
influence which Dr. Senter has exerted as investi- 
gator, teacher and writer in the realm of chemistry. 
He has contributed many important communications 
to scientific journals on physico-chemical and bio- 
chemical subjects and his “Outlines of Physical 
Ohemistry” (17th Edition, 1933) and “Text Book of 
Inorganic Chemistry” (14th Edition, 1984) bear 
witness to his distinction as a writer and teacher. 
Recently the staff of Birkbeck Oollege made a 
presentation to Principal Senter, which in the wards 
of Prof. Dame Helen Gwynne-Vaughan, the chairman 
on that occasion, “will be a frequent reminder of the 
affectionate regard—the enduring respect—of those 
with whom he has worked so long”. 


The late Prof. E. B. Wilson, For.Mem.R.S. 


RayERBinG to Prof. E. W. MacBride’s obituary 
article on Prof. E. B. Wilson in Naruzs of April 1 
“a gracious appreciation of the work of an eminent 
fellow biologist”, Prof. G. N. Calkins and Prof. J. H. 
MoGregor write that the statement that “His il- 
health and subsequent death were due to a tragic 
accident which befell him when he was conducting a 
body of studenta, men and women, on & cruise up 
the Paciflo coast of Canada” is incorrect. On the 
return journey the boat struck a rock and foundered. 
They write that they were members of the Columbia 
University party referred to and have been closely 
associated with Prof. Wilson ever since until his 
death. It4s true that the ship struck a submerged 
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rock and sank, but no one suffered the _slightest 
physical injury and no one was in the water. The 
sea, was calm, there was no panic, the transfer of 
Passengers and crew to the lifeboats was conducted 
in an orderly manner and more than two hours 
elapeed after striking the rook before the ship finally 
disappeared. This occurred on August 5, 1897. By far 
the greater part of Wilson’s cytological research and 
much of his work in experimental embryology were 
done after the shipwreck. His last contribution to 
cellular biology was published in 1987, wham he was , 
eighty years of age, and his last visit to the laboratory 


Colonial Administration and Progress, 1938-39 

Ir a certain complacensy noted by critics was ngt 
indeed entirely absent from Mr. Maloolm MacDonald’s 
review of the year’s activities in the debate in the 
House of Commons on June-7 on the estimates for 
Colonial and Middle Eastern Services, '1989, he no 
doubt derived justification from the substantial pro- 
greas made. Further, the moréased interest and 
understanding of Oolonial problems on the part of. 
the public warranted a certain optimism in forecasting 
increased activity on the part of the administrative 
authorities in applying the resources of scientific 
research to the solution of the varied problems which 
have arigen, especially in Africa, fram the contact 
of backward peoples with the, to them, new standards 
of a more advanced civilization. Among the more 
notable features, indeed, of a statement which as a 
whole can in truth be described as gratifying, was 
Mr. MacDonald’s announcement of the consideration 
being given, both by the local administrative 
authorities and the Colonid] Office in London, to the 
reconnmendations of Lord Hailey’s “African Survey” 
and of Lord Bledisloe’s Rhodesia-Nyasaland Com- 
Mission, and especially'to the manner in which effect 
can be given to the main proposal of the former for 
the development and co-ordination of research. In 
dealing with the varied range of problems with which 
research in Africe is now concerned, Mr. MacDonald 
was able to speak only in most general terms; but 
this was of less moment as the annual report was 
already available (“The Oolanial Empire: Statement 
relating to the Period Ist April, 1988 to 31st March, 
1989, to accompany the Estimates for Colonial and 
Middle Eastern Services, 1939". H.M. Stationery 
Office. Pp. iv+97. 1s. 6d. net), in which the activities 
of administration are set out in detail under headings 
such as “Research”, ‘Social Progress”, ‘“Develop- 
ment of Natural Resources” and the like. 


Ix opening his statement, Mr. MacDonald 
emphasized the responsibility of British democracy 
in government of the Oolonial Empire—a field, as he . 
said, of every kind of variety in which “we were 
still to a greater or leas degree the trustees, the 
guardians, and the tutors of the various peoples”. 
As was said by Bir Edward Grigg on another occasion 
a few days later, criticism of our ability to make the 
best for all men of the vast territories under our 
control is a moral challenge which is by far the most 
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aserious we have to repel. In Africa, which at present 
mis our gravest responsibility, the touchstone of our 
policy, whatever efforts may be expended in social 
or economic advancement, must be the opportunities 
afforded the native by our administrative system to 
train himself towards adjustment with the changed 
conditions which must result inevitably from the 
impact on tribal institutions of a system and civiliza- 
tion in which personal responsibility and personal 
liberty of thought and action, with certain recognized 
and admitted limitations due to the rights of others, 
are tha corner-stone. Under the present administra- 
tion of the Colonial Office, faith is implicit in indirect 
rule, or local government by traditional chiefs and 
native councils. The report records with a note of 
enthusiasm that while local government is regarded 
as a great experiment, “the year under review affords 
encouragement for continuing that experiment in 
high hope of succese”. The number of local adminis- 
trations has been increased in several of the African 
colonies; but is there a subdued note of cynicism 
in the remark of one of them, that under its adminis- 
tration, extensions ‘tend rather towards improving 
the native tribunals than towards setting up native 
treasuries’ ? 


Down House 

. Ir is just ten years ago since the British Association 
threw open to the public Down House, Charles 
Darwin’s home, at Downe in Kent, which had been 
presented to it by Sir Buckston Browne as a memorial 
to be held in custody for the nation. The memorial 
rooms and the grounds are open without charge 
throughout the year except on Christmas Day, and 
the number of visitors during the past year is stated 
to have been 7,362. This figure is very close to the 
average annual attendance of 7,300 during the ten 
years since the opening, and since the village of 
Downe, four miles from 4 railway station and on an 
infrequent omnibus service, ia probably less easily 
accessible than almost any other place within the 
radius of twenty milea from London, it cannot be 
felt that the number of those who make the pilgrimage 
to Darwin’s house is unworthy of his memory. It 
has, in fact, always exceeded the expectations of 
those: who are responsible for the maintenance of the 
house. The collection of Darwinian relics, remark- 
ably complete from the first, is still receiving additions 
from time to time. The British Association, by means 
ofan appeal to its members and others, is now 
acquiring the nucleus of a collection of books, magazine 
articles, and other studies and critiques of Darwin’s 
views, such as appeared in large numbers especially 
after the publication of the “Origin of Species’? in 
1859. The Association will gratefully acknowledge 
any appropriate gifta to the collection. 


An Oxford Expedition to Peru 

THREE members of the Geology Department of the 
University of Oxford, Dr. J. V. Harrison (Christ 
Church), Mr. J. D. Weir (University College), and 
Mr. O. H. Kearny (Queen’s College) and Mr. M. H. 
Donald are leaving on June 17 for Peru to study 
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and map the geology of a part of the Central Andes 
of Peru, a triangular area the apices of which are 
Tarma, Cerro de Pasoo, and Canta, the centre being 
about eighty miles north-east of Lima. Besides 
doing the work of mapping and survey, the expedi- 
tion will collect fossils and specimens of rocks from 
this region for the British Musoum. Dr. Harrison 
has a wide knowledge of Peru. Mr. Weir, a Rhodes 
scholar from the University of Saskatoon, has served 
two summers with the Canadian Geological Survey 
and Mr. Kearny, a Rhodes scholar from Princeton, 
has collected archsological material in north-western 
Mexico. Mr. Donald of Cumberland has previously 
collected for the British Museum. How much this 


-expedition will do depends largely upon the weather 


it experiences. In the high altitudes where it will 
be, the weather in August and September is capricious 
and may be very stormy. The plans have been 
approved by the Royal Geographical Society. 
The expedition hopes to return to Oxford m 
October. 


Accessions to the British Museum (Bloomsbury) 

A SERIOUS gap in the archsological material avail- 
able for study m museum collections in Great Britain 
hes been filled by acceasions to the British Museum 
(Bloomsbury) reported at the meeting of the Trustees 
held on June 10. Representative specimens have 
been received of the antiquities found at Mohenjo- 
Daro in the Indus Valley during the years 1925-28 
in the archmological excavations carried out under 
Sir John Marshall, formerly Director of Archsology 
in India. The collection consists of 247 pieces, which 
have been acquired by exchange from the Director 
General of Archmology in India. It is of especial 
value to archmologista not only on account of the 
fact that the Indus Valley aivilization, one of the 
major archmological discoveries of the decade follow- 
ing the Great War, was almost completely unrepre- 
sented previously in English museum collections, but 
also because of the extent to which it throws light on 
the relations between this civilization and that of 
Mesopotamia in the course of the third millennium 
3.0. The list of accessions to the Museum also included 
a remarkable archaic Sumerian figure of a seated 
mountain goat in gold, about 14 inches long, which 
has been given by Mr. J. A. Spranger. It is dated 
approximately at about 2500 B.o. Roughly it is 
contemporary with, though larger than, similar 
objecta found at Ur by Sir Leonard Woolley. From 
Mr. M. E. L. Mallowan’s excavations in northern 
Syria of last year come a group of Cheloolithic pottery 
from the Balikh Valley and antiquities from Brak, 
among which are the remarkable series of amulets, 
seals and necklaces of beads and coloured stones, as 
well as the frieze from the pedestal of the statue 
found in a sanctuary, consisting of rows of different 
coloured stones or artificial material, fixed at top 
and bottom with gold bands and gold nails. It is 
dated approximately at 3000 s.o. A gold figure of 
a weather god of Hittite origin from Anatolia, dating 
from the fourteenth or thirteenth centry. B.O., Was 
acquired by purchase. 
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Early Man in the Somme Valley, France 


A sOMPTIOIsM similar to that to which Mr. J. Reid 
Moir referred in his recent Huxley Memorial Lecture 
in reviewing the evidence for the-existence of man in 
Pliocene times, has appeared among French archmo- 
logista, in attacks on the authenticity of the evidence 
which would associate the Abbevillian industry, 
formerly known as pre-Chellean, with an early type 
of mammalian fauns with Pliocene affinities m the 
Somme valley. The evidence is derived from: the 
observations of Ault du Mesnil on a quaternary site 
at Porte du Bois, Abbeville, between 1875 and 1896. 
He recorded the association there in the lower 
horizons of implementa with a fauna, which included 
Telics of Elephas meridionalis. This site was further 
investigated by Oommont from 1906 onward; but 
although he confirmed the existence of a fauna such 
as Ault du Mesnil had described, with the addition 
of two early types of rhinoceros, no implements were 
found in association. In view of this, doubt has 
been cast on Ault du Mesnil’s testimony. It is said 
that he was misled as to an association, of which, in 
default of a categorical statement, it is assumed that 
he had no direct and personal ocular evidence. It 
is well known that early investigators, including 
Boucher de Perthes, suffered much from fraud on the 
part of workmen. The whole matter is thoroughly 
discussed by the Abbé Breuil in the current issue of 
LD’ Anthropologie (49, 1-2; 1989), where he shows that 
not only was Ault du Meanil too careful an observer 
to make a statement for which he had not good 
ground, but also that the records of the finds occur 
in unpublished memoranda still extant, though many 
of his notes have been destroyed. Further, a 
closely reasoned archwological argument by Breuil 
supports the authenticity of the evidence, as well as 
shows the impossibility that such implements ag 
these could have been introduced from another sourpe 
to be foisted on Ault du Meanil by fraud. Further 
argument is rendered unnecessary by the discovery, 
after this paper was written, by Breuil, acoompanied 
by the chief critic, of implements in the strata im 
which their existence is in dispute. 


Climatic Conditions and Living Things in 1938 

Ta spring of 1988 was remarkable in Britain fora 
long dry period with varied temperature. January and 
the first ten days of February were warm, following a 
December with a temperature about 2:5° F. below 
normal; but a colder spell in late February was 
succeeded by a March which broke all records in a 
warm spell, accompanied by drought, which extended 
into April. The dry spell continued into April and 
May, but then ib was associated by coolness during 
the day and frosts at night (Phenological Report, 
1938, in Quart. J. Roy. Meisor. Soc., 65, 1989). These 
conditions had a marked effect upon vegetation. At 
moet of the recording stations plant life was brought 
forward with a rush, so that by the end of March 
early stations were recording a precedence of 20 days, 
while at the highest station, Braemar in Aberdeen- 
ghire (1100 feet), rather more than 20 days advance 
was noted. This precocity, restrained to some extent 
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by the drought, was eventually checked by the 
weather of April and May, which caused wi 
damage to bloasom and foliage. Insects made an 
early response, as plants did, and suffered the same 
check, the recorders sharing an impression that, over 
all, butterflies and moths were scàrce throughout the 
season. 


Migratina birds œan scarcely be expected to 
regulate their coming by conditions at the end of 
their journey, but although they arrived in season of 
even earlier than usual in the southern areas, this 
earliness was reduced, disappeared or was changed to 
lateness by the time they had reached their northern 
quarters in April-May. The report makes reference 
to the profound effect over an extensive area of the 
invasion of the Norfolk Broads by the sea, which 
destroyed the freshwater fishes and many other 
creatures, but the total results of which have not 
yet been assessed. The Phenological Report is not 
an easy document to read or understand, owing 
largely to the mass of statistics which it summarizes 
and the system of symbols used im the discussion, 
but it is of great interest, and ita band of recorders 
now numbers 446. Additional observers would add 
to the trustworthiness of the conclusions, especially 
in certain areas where records are sparse; for 
example, no insect observation is listed from Scotland. 
Any qualified reader of Naronu may obtain the 
forms necessary for contributing to this team work 
by applying to the Secretary of the Royal Meteoro- 
logical Society, 49 Cromwell Road, London, 8.W.7. 


The Science Museum 

Tx report of the advisory council of the Science 
Museum to the President of the Board of Education 
for the year 1938 opens on rather an ominous note, 


‘for it appears that the suggestion has been made 


that to provide the badly needed farther accommoda- 
tion a building should be erected with “four or more 
floors”. Miniature skyscrapers may be quite suitable 
for officeg and flata, but there will be very general 
agreement with the opinion that it is unwise to ereot 
a museum with several storeys. “The Council,” says 
the report, ‘deem it right to mention that the site 
area they request for the Science Museum in the 
future falls short of the areas now occupied by our 
other major national museums.” As the Boience 
Museum representa the very activities on which our 
national prosperity depends most, it surely is against 
the country’s interest to fetter it by unnecessarily 
limiting ita possibility of serving wide educatianal 
purposes, and we trust the views of the Advisory 
Council will prevail. The various sections of the 
Museum hitherto known as ‘Divisions’ are now 
named ‘Departmenta’. Of these there are now five, 
namely, the Department of Physics and Geophysics, 
the Department of Astronomy, Mathematica, Optica 
and Chemistry, the Department of Civil and 
Mechanical Engineering and Land Transport, the 
Department of Industrial Engmeering, and the 
Department of Air and Water Transport. These 
various titles at once suggest the names of great 
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pioneers, all of whose work is represented in the 
Museum. Recent acquisitions, special exhibitions, 
lectures, attendances, staff are all referred to in the 
report, which contains information also of the 
Library, testimony being paid to the initiative and 
resource of Dr. S. O. Bradford, who last year retired 
after beng in charge of the Library for thirteen 
years. The record of the Museum is one of steady 
progress. ř 
*Vocational’ Education in India 

Awona the many baffling problems confronting the 
authorities resporsible for education in India are the 
prevalence of unemployment among ex-studenta of 
high schools, intermediate colleges and universities, 
amd the scarcity of young people trained for practical 
work in industry. Mr. A. Abbott was invited as an 
expert in vocational education to bring his special 
knowledge to bear on these problems, and delivered 
‘a lecture on the subject at the Royal Society of 
‘Artes (Journal, March 10). His lecture is largely 
based on observations in the Punjab, the United 
Provinces, Delhi, and the States of Hyderabad 
and Baroda. It outlines a scheme providing 
for vocational schools of three grades: the voca- 
tional high school, the technical college and the 
postgraduate stage. The first and, for the time bemg, 
most important would be open to students who had 
completed eight years of ‘general’ education. As 
an exception, prospective artisans of the small-scale 
industries would be admitted to industrial schools if 
qualified in arithmetic, readmg and writing by six 
years of general schooling. These would devote a 
third of their tima in the industrial school to general 
subjecta, including drawing, and spend the remainder 
in workshop exercises. But the keynote of the lecture 
is ‘planning’. The first step must be the establish- 
ment of machinery for effective consultation between 
industry and educational organizations. This would 
take the form of advisory councils, provincial and 
local. The former would in the first instance survey 
the needs of industry and plan a provincial scheme. 
On the local council would devolve the critical 
function of estimating the number of recruits needed 
annually for each calling, a consideration too often 
ignored in the provision of opportunities for advanced 
literary education. Entry to the technical colleges 
would be restricted to students who had not only 
gained the leaving certificate of a higher secondary 
achool with oredits in mathematics and science, 
involving ordinarily eleven years of schooling, but 
also had already a prospect, more or leas assured, of 
finding employment. 


Indian Statistical Conference 

ALTHOUGH the desirability of holdmg an Indian 
Statistical Conference was realized by the Indian 
Government in 1034, it was not possible to hold the 
first meeting until January 1988. The Proceedings 
of the Conference were published in December 
(Calcutta : Statistical Publishing Society ; London : 
- P. 8. King and Son, Ltd., 1988), and contain, besides 
the official speeches, some twenty research papers in 
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fall and abstracta of many others; it will probably 
surprise many English statisticians to learn how 
vigorously the subject is being developed. in India. 
The Conference was divided into four sections dealing 
respectively with theoretical statistics, agricultural 
statistics, medical and public health statistics, and 
economic statistics. There was 8 symposium on 
agricultural field experimente, and a special dis- 
cussion on standardization in industry. The Con- 
ference was presided over by Prof. R. A. Fisher. 
Among the supplements is a biographical sketch of 
Prof. Fisher, pointing out how deeply he hes in- 
fluenced statistical work in India. Other supplements 
give the aixth annual report of the Indian Statistical 
Institute, and an account of the work of the Calcutta 
Statistical Laboratory, with a lst of 128 original 
papers produced there. 


The Art of Pyrometry 

Tue growth of the science of matter at high tom- 
peratures in the last century has been largely deter- 
mined by the perfection of methods of measuring 
high temperatures. Prior to that time manufactures 
at high temperatures were of necessity empirical and 
dependent on the unaided skill and judgment of 
crdftamen. It was impossible to measure furnace 
temperatures much more exactly than in the timo of 
Shadrach, Meshach and Abednego. The progress 
can bo realized by comparing the symposium 
on “Gas Tem Measurement” (J. Inst. Fuel, 
March 1939) with the modest and pioneering classic 
of Le Ohatelier “Les Mesures des Temperatures 
Elevees” published only so recently as 1900. This 
report, with ite discussions, covers more than 100 
quarto pages and forms an excellent summary of the 
art of pyrometry as it exists to-day—an art which 
makes use of almost every branch of physics. In the 
symposium all pyrometric matters were considered, 
but considerable attention was directed to the suction 
pyrometer for measuring temperatures of gasos 
flowing through flues. Dr. G. Naeser described & 
recent introduction to pyrometric technique—a 
colour brightneas pyrometer—which makes use of 
colour instead of the intenmty of radiation. Advan- 
tages are claimed in connexion with the measurement 
of the temperature of melted metal. 


The Ross Institute Industrial Advisory Committee 
Av a meeting of the Ross Institute Industral 
Advisory Committee held on April 21 with Mr. G. H. 
Masefield in the chair, reports were presented upon 
malaria control in Ceylon, and upon housing and 
air-conditioning in the tropics. Sir Maloolm Watson 
spoke on anti-malarial oil for treating water in order 
to destroy mosquito larve. An almost perfect anti- 
malarial mixture has been compounded, but it 18 
very necessary to employ the right kind of ous, 
which are not always available. The conveyance of 
disease by aircraft was another subject discussed, 
particularly by transmiasion of infected mosquitoes, 
and it was mentioned that an apparatus had 
been recently devised for disinfestation during 
flight. : i 
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Directory of British Health Resorts 

Taa British Health Resorts Association, Tavistock 
Square, W.C.1, has just published ite official Hand- 
book entitled “British Health Resorts : Spa, Seaside, 
Inland” (2s. 64d, net). The volume, which is edited 
by Dra. Fortescue Fox and Wyndham Lloyd, is a 
guide to the spas and health resorta, seaside and 
inland, of the British Isles and British Dominions 
and Colonies, giving particulars of their climate and 
rainfall, the characteristics of their baths and waters, 
if any, and indications of the conditions for which 
they are suitable. The Minister of Health contributes 
a foreword, and chapters are inchided on the science 
of waters and baths and on climates, with mape, 
charts and many illustrations. 


Recent Earthquakes 
Tua recently enhanced seismic activity has con- 
tinued. Several strong earthquakes and tremors have 
been experienced in many widely separated places. 
On May 6, violent tremors were felt in Chile, especially 
in the neighbourhood of the epicentre of the de- 
structive shock of January 24. Many buildings 
damaged previously in Chillan, San Oarlos and Parral 
collapsed, but there was no loss of life. Port of Spain, 
Trinidad, experienced a severe tremor on the evening 
of May 7, but no damage was reported and there 
were no casualties. On the morning of May 8, a 
severe: tremor occurred in the neighbourhood of 
Athens but again no damage is reported. The 
strongest shock, however, was on the morning of 
May 8. Provisional readings of the initial pulses 
(P waves) of seismograms and calculated epicentral 
distances are as follows: Kew, lh. 51m. 48a. (com- 
preasional), A, nearly 23°; Paris, lb. 51m. 558., 
A, 2,540 km.; Uoole, lh. 52m. 11s. (compressional), 
A, 2,700 km. ; Th. 52m. 50s, A, 
3,100 km.; De Bilt, 1h. 52m. 2ls., A, about 24-5°. 
The shook was also recorded at West Bromwich, and 
at Selfridges in London the maximum double ampli- 
tude was nearly 6’. These readings point to an 
epicentre in the Arorea at approximately latitude 
37° N., longitude 24° W., with normal depth of focus, 
and initial time approximately lh. 46m. 50s. G.O.T. 
Reporte from Ponta Delgada state that at about this 
time a severe earth tremor lasting about twenty-five 
seconds was experienced on Bao Miguel Island in the 
Azores but no damage was caused. The shock was 
preceded by unusual heat and terrifymg underground 
rumblings. It is known that a definite band of 
əpicentres lies near the Dolphin or North Atlantic 
Divide on which the Azores are situated, although 
earthquakes are not so numerous on this band as 
in the Mediterranean or ciroum-Pacific regions of 
instability. 


Physical Society’s Rutherford Memorial Lecture 
Ir is right and fitting that we should, in due 
season, praise the work of famous men, and no man 
has left the impress of his work and personality more 
f deeply graven on the structure of modern physical 
science has Ernest Rutherford. It has been 
paid with truth that he was on the crest of the wave 
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of scientifle advance; it has been said, with deeper 
truth, that he made the wave. A memorial lecture 
is a useful and appropriate form of homage, which 
has been adopted by the Physical Society, it was 
announced at the summer meeting of the Society 
held at University College, Southampton, on June 9. 
The Society’s Rutherford Memorial Lecture is to be 
given annually between October and Maroh, and to 
be devoted to an address on some topic concerning 
recent advances in atomic and nuclear physics. The 
first lecture will be given in the seasion 1939—49. ° 


International Congress of Biology” 

Taa first International Congress of Biology will be 
held at Brussels on July 9-12 under the presidency 
of Prof. E. Spehl. Discussions have been arranged 
on the role of diet in the output of muscular work, 
introduced by M. Bigwood ; physiology of muscular 
contraction (M. Bouckaert); muscular work and 
circulation of the blood (M. Heymans) ; 
mechanisms during training (M. Brouhs). 
information oan be obtained from the secretariat, 
96 Avenue Paul Janson, Anderlecht, Brussels. 


Physics of Metals 
Tma University of Pittsburgh, Pennsylvania, is 
ing a summer course during July 6-August 11 
on the ‘Physics of Metals”, which will deal with the 
fundamental stracture of metals and other solids. 
An attempt will be made to understand the nature 
of the forcea which make pure metals and alloys hard 
or soft, ductile or brittle, good or bad conductors of 
electricity, etc. The lecturera include: Dr. John O. 
Slater, head of the Department of Physics, Mass- 
achusetta Institute of Technology; Dr. M. F. 
Manning, University of Pittaburgh ; Dr. W. Shockley, 
Bell Telephone Laboratories; Dr. Frederick Beitz, 
University of Pennsylvania ; and Dr. B. U. Condon, 


Prof. E. Hutchisson, University of Pitteburgh. 


French Association for the Advancement of Science 


A PROVISIONAL programme and a list of sectional 
presidente (twenty-two in number) have now been 
issued for the Lidge meeting on July 17-22 of the 
French Association for the Advancement of Science. 
Arising out of the formation at Cambridge of the nsw 
Division for the Social and International Relations 
of Science of the British Association, an exchange of - 
views between the British and French Associations 
was arranged, as a result of which it was decided to 
elect to honorary membership of the Association the 
president, vice-president, secretary, deputy-secretary, 
treasurer and secretary of council of the French 
Association. The latter has now elected to honorary 
membership the president (Sir Albert Seward), general 
treasurer (Prof. P. G. H. Boswell), general secretaries 
(Profs. F. T. Brooks and A. Ferguson) and secretary 
(Dr. O. J. R. Howarth) of the British Association. 
The offices of the French Association are at rue 
Segpernte 28, Paris VI°. 
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International Congress for Experimental Cytology Announcements 


THa sixth International Congress for Experimental 
Oytology will be held at Stockholm during July 25- 
August 1, 1940. A preliminary programme has been 
arranged by the Swedish organization committee 
(President, Prof. John Runnstrém; Seoretary, Dr. 
Sven Horstadius; address: Wenner-Grens Institut, 
Norrtullagatan 16, Stockholm). It has been developed 
from the point of view of cellular physiology. The 
conventional distinctions between physical chemistry, 
biochemistry and cellular physiology have at present 
no sharp borders. Therefore place has been reserved 
for physico-chentical discussions of the behaviour of 
tha components of protoplasm. Opportunities will, 
however, be provided for the arrangement of informal 
afternoon sessions wherein smaller groups may enjoy 
unrestricted discussion. Membership fee for the 
Congress is 25 Swedish crowns. 


Lady Tata Memorial Trust 
Tue Trustees of the Lady Tata Memorial Fund 
‘announce that, on the recommendation of the 
Scientific Advisory Committee, they bave made the 
following awards for research in blood diseases with 
special reference to leukemia, in the academic yeer 
beginning on October 1, 1989. Granta for research 
expenses: Dr. Jørgen Bichel (Aarhus, Denmark) ; 
Dr. Julius Engelbreth-Holm (Oopenbagen); Dr. 
Maurice P. J. Guérim (Paris); Prof. Karl Jármai 
(Budapest); Prof. James MoIntosh (London) ; Prof. 
Eugene L. Opie and Dr. Jacob Furth (New York) ; 
and Dr. Joachim Wienbeck (Breslau). A part-time 
personal grant and grant for research expenses has 
been made to Dr. Werner Jacobson (Cambridge), 
and a whole-time scholarship awarded to Dr. Edoardo 
Storti (Pavia). 


The Colonial Service: Recent Appointments 

Tou folowing appointments and promotions in 
the Colonial Service have been made: F. E. Reid, 
chemist, Institute of Medical Research, Federated 
Malay States; Dr. W. Rintoul, assistant analyst, 
Straits Settlenienta ; A. Huddleston, geologist, Gold 
Coast; L. H. Lester, veterinary officer, Uganda ; 
B. E. Webb, utilisation officer, Forestry Department, 
Tanganyika Territory; Q. K. Q. Campbell (agri- 
cultural officer), botanist, Nigeria; E. F. Martin 
(agricultural officer), senior agricultural officer, 
Uganda; R. O. Williams (chief horticultural officer, 
Palestine), deputy director of agriculture, Trinidad ; 
W. D. MacGregor (conservator of foresta, Nigeria), 
conservator of forests, Sierra Leone ; J. N. Oliphant 
(director of the Imperial Forestry Institute, Oxford, 
and formerly department director of forestry, Malaya), 
chief conservator of forests, Nigeria; Oaptain R. L. 
Creery (veterinary officer), senior veterinary officer, 
Kenya; W. G. Emerson (veterinary officer), senior 
veterinary officer, Kenya; W. Fotheringham (vet- 
erinary officer), senior veterinary research officer, 
Kenya; F. H. Geake (assistant analyst, Straits 
Settlements), chemist, Customs and Excise- Depart- 
ment, Federated Malay States. 


Viscount Nuffield and Mr. John Davison Rocke- 
feller have been elected fellows of the Royal Society 
in accordance with the terms of Statute 12, which 
provides for the election of persons who, in the 
opinion of- the Council, “either have rendered con- 
spicuous service to the cause of science, or are such 
that their election would be of signal service to tbe 


Society”. 


Dr. W. Bowm, formerly chief of the Section of 
Geodesy of the U.S. Coast and Geodetic Survey, has 
been given the first Bowie Medal of the American 
Geophysical Union. The medal was establiahed to 
commemorate his work for geophysical research, and 
Wt be Sreried Spcually: soe Cuenca, Aere 
ment in related work. 


A PORTRAIT of James Watt was unveiled by Sir 
Nigel Gresley at the Institution of Mechanical 
Engineers during the course of a reception held on 
June 9. The portrait represents Watt at fifty-seven 
years of age; it was painted in 1792 by Charles 
Frederick von Breda, and was acquired by the 
Institution from the family of John Rennie in 1936. 
Duying the reception, a formal announcement was 
made of the award of the James Watt International 
Medal to Mr. Henry Ford, and an address was 
delivered by the American Ambassador. 


Tra new laboratories at Mill Hill, London, N.W.7, 
of the Imperial Cancer Research Fund will be opened 
officially on June 27 by Lord Halifax, president of 
the Fund. Sir Frederick Gowland Hopkins will deliver 
an address on “‘Scientific Aspects of Cancer Research”. 


Tam ninth General Conference of Weights and 
Measures will meet in Paris and Sévres early in 
October. 


An International Exhibition against Air Attack 
will be held at Brussels on July 8-29 at the same 
time as the second International Salon of Aeronautica. 
Further information can be obtained from La Ligue 
de Protection Aerienne, 182 rue de la Loi, Brussels. 


THs sixth Pacific Science Congress will be held at 
Berkeley, Stanford and San Francisco during July 24— 
August 12, under the auspices of the U.S. National 
Research Council. Programmes and further informa- 
tion can be obtained from Dr. Roy. E. Clausen, 
Room 205, Hilgard Hall, University of California, 
Berkeley, California. 


Wa are informed by Prof. 0. Daryll Forde that his 
work on the tribal customs in the Obubra Division 
of Southern Nigeria, referred to in NatuEs of May 13, 
p. 815, was carried out while he held a Leverhulme 
Research Fellowship for fleld work in Nigeria, and not, 
as stated in Africa, a Rockefeller research fellowship 
of the International Institute of PE ene 
and Cultures. 
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NOTES ON POINTS IN SOMA OF THIS WEEK'S LETTHRS APPRAR ON P. 1027. e 


~ CORRESPONDENTS ARH INVITED TO ATTACH SIMILAR SUMMARIBS TO THHIR OOMMUNIOCATIONS. ° 


Photo-oxides of Carcinogenic Hydrocarbons 

Suaaustions have sometimes been made that the 
biological action of carcimogenic hydrocarbons is 
preceded by conversion, probably by oxidation, into 
water-soluble derivatives which may more readily be 
conceived as able to exert a direct action on the cells 
which eventually become malignant than the water- 
insoluble parent hydrocarbons. The photo-sensitivity 
of solutions of some of the more potent carcinogenic 
hydrocarbons (namely, 8:4-benspyrene and 20- 
methylcholanthrene) 1s apparent to those accustomed 
to work with them ; ‘moreover, Boyland? found that 
alkalme extracta ‘of photo-oxidixed carcinogenic 
hydrocarbons arrest the activity óf certain enxymes, 
and*Maisin and de Jonghe* observed that light 
accelerates the production of skin tumours in mice 
py 3 : 4benzpyrene. Most of the known carcinogenic 
‘bons are anthracene derivatives and are 
rte related to the group of compounds which 
have been shown by Dufraisse and his collaborators? 
to undergo facile photo-oxidation to oxides which are 


whether oxides of 
this type are involved in the biological action of 
carcinogenic hydrocarbons, we have attempted to 
isolate the photo-oxldesa of some of these hydro- 
carbons. uch photo-oxides would naturally be 
insoluble in water and hence would represent merely 
one stage in the oxidation process envisaged as a 
prelude to biological action. During the earlier 
stages of our work, Vellus‘ reported that no absorp- 
tion of oxygen occurred when solutions of 1 : 2:5: 6- 
dibenxanthracene and 20-methylcholanthrene were, 
exposed to sunlight. We have ourselves been unable 
to obtain photo-oxides from 1: 2:5: 6-dibenzan- 
thracene and 8:4-benzpyrene; in the latter case, 
dark-coloured unidentifled products were obtained. 
With 1:2-benzanthracene we found indications of 
the formation of a photo-oxide ; but contamination 
with dark-coloured by-products hindered ita isolation. 
The most rapidly acting carcinogenic hydrocarbon 
now known is 9: 10-dimethyl-1 : 2-benzanthracene’, 
and the superior meso additive reactivity of this 
hydrocarbon towards maleic anhydride’ suggested 
that a photo-oxide might be more readily formed 
than in the case of the hydrocarbons previously 
ee This has to -be so. Oxygen was 
passed through 500 0.0. of a 0-05 per cent solution of 

9 : 10-dimethyl-1 : 2-benzanthracene in carbon disul- 
hide, exposed to the light of a 200-watt gas-filled 
The solution was t cool by immersion in & 

‘of Tunning water. some four hours, the 

thre fluorescence had and the solvent 
ees ae ae presure, in the dark. 
The resulting photo-oride crystallized from carbon 


deapbide in -colourleas needles, m.p. 198-194°, 
oto-oxides having the melting points given 
parenthesis were also obtained with peace AN D 
Sate a a Som the otg related hydrocarbons: 

: 10-trimethyl-1 : 2-benzanthracene (212-218°), 
4 : 5 : 10-trimethyl-1 : 2-benzanthracene (205-206°), 
5:6:9: 10-tetramethyl-1 : 2-benzanthraocene (228— 
229°), and 9 : 10-dimethyl-1 : 2 : 5 : 6-dibenzan- 
thracene (222-228°). Two of the h ‘bons have 
not been described (6 : 9: caer : 2-benzan.- , 
thracene, m.p. 157-158°, and 5: 6: 9: 10-tetra- 
methyl-1: 2 -benzanthracene, m.p. 182-185) and their 
synthesis, and also full. descriptions of the photo- 
oxides, will be published elsewhere. 

The compounds thus made available should suffice 
to show whether oxides of this nature are inter- 
mediate products in carcinogenesis by the hydro- 
carbons, although the lack of correspondence between 
the carcinogenic activity of a compound and ita 
ability to form a photo-oxide does not support this 
view. 

The ultra-violet absorption spectrum of the photo- 
oxide of 9 : 10-dimethyl-1 : 2-benzanthracene has been 
examined. It is intermediate between a benzene and 
a naphthalene type of absorption as shown by their 
complex derivatives. That is, the bands are similar 
in position to those of a meso-dihydro derivative of 

2 : 5 : 6-dibenzanthracene, but have only about 
half the intensities. On irradiation with the mercury 
arc, a hexane solution of the photo-oxide is decom- 


change in the spectrum leading 
absorption rising towards the region of shorter wave- 
length, and the same change is observed when the 
parent hydrocarbon, 9 : 10-dimethyl-1 : 2-benzan- 
thracene, is similarly treated. The spectrum of 
9 : 10-dihydroxy-9 : 10-dimethyl-9 : 10-dihydro-I’: 2- 
benzanthracene, examined for comparison with that 
of the photo-oxide, shows bands of the same order of 
intensity as the photo-oxide, but shifted about 180 A. 
towards the far ultra-violet. 


. F eg J. W. Coox. 
Research Institute, Be MABT. 
Royal Cancer sero (Free), E. M. F. Row 
e 17. 


1 Boyland, H, NATURE, 130, 274 (1932); Blochem. J., 97, 701 (1933). 
"Malan, J., and de Jonghe, A., O.R. Soo. Biol., 117, 111 (1934). 
* Bee, for example, Dufraisse, O., Bull. Soc, Ohim., (Y) 18, 422 (1930). 
* Valur, D~, 0R, 203, 1514 (1938). 
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Variations in the Inhibitory Power of Carcinogenic 
: Hydrocarbons according to the Solvent 

Paacoor! has noted a difference in the carcino- 
genio power of certain hydrocarbons injected sub- 
cutaneously, according to the solvent used. This 
potency reaches -its maximum in the case of lard or 
olive oil, and its minimum with fata obtained from 
the same species. 

We judged it useful to find whether by varying 
the solvent any difference would be produced in the 
inhibitory action, by carcinogenic com- 
pounds’, on the growth of transplantable tumours. In 
the first tests, made on rat tumours, we used as 
solvent a fat obtained from this species by successive 
extractions with acetone, hot and old alcohol 
and ether. In the final ether solution, small quantities 
of undissolved substances were filtered off. The 
action of the hydrocarbon dissolved in this lipoidal 
mixture was compared with that of the same sub- 
stance dissolved in lard, or in colloidal suspension. 
In a first series of tests, rats in which Walker carcinoma 
had been 4 days earlier were subdivided as 
follows: (a) 14 control rata injected twice with 1 c.o. 
of untreated lard with an interval of one week ; 
. (b) 14 rate injected twice with 8 mgm. of 8:4 
benxpyrene dissolved in 1 0.0. of ret fat, with an 
interval of one week; (c) 14 rats injected twice with 
the same ity of hydrocarbon dissolved in 1 0.0. 
of lard, with an interval of one week. 

In a second series of testa, rata bearing Walker 
carcinoma were treated as follows: (a) 12 control 
rats injected twice with 2 0.0. of untreated lard, with 
an interval of one week; (b) 12 rats injected twice 
with 3 mgm. of 1:2:6:6-dibensanthracene dis- 
solved in 2 0.0. of rat fat, with an interval of one week ; 
(c) 12 rata injected twice with the same quantity of 
h bon dissolved in 2 oc. of lard, with an 
interval of one week. 

Lastly, in a third series, we have compered the 
inhibitory power of 3:4-benxpyrene dissolved in 
lard and injected subcutaneously with that of the 
same substance administered in colloidal suspension 
by intravenous injection (80 rate for each teat). 

The resulta proved that the highest imhibitory 
power was obtained by subcutaneous injection of the 
hydrocarbons in lard. The colloidal solution given 
intravenously showed a leas constant activity. In 
mixtures of homologous lipoids and fats (that is, fate 
obtained extraction from rata‘and injected into 
animals of the same species) there is a total suppression 
fe ey N A © 

istinct diminution for 1: 2:5: 6-dibensanthracens. 

This last fact cannot be easily ascribed to a more 
rapid elimination of the compound due to easier 
abeorption of the solvent. In fact, when the animals 
died on account of the tumour, autopsy showed that 
most of the fat remained at the site of injection, 
where it determines a more rapid and more intense 
inflammatory reaction than is the case with lard. 
A formation of ulcers earlier than in the case of lard 
was also observed (10-15 days). 

Testa are being carried out to explain this anomalous 
behaviour of homologous fat as a solvent of the 
carcinogenic hydrocarbons. 

Istituto Giuliana Ronxoni, E. Mopac. 

Milano. May 14. A. Danar. 
1 Peacock, Proc. Leowwenhoek-V ereeniging 1935. Bee also Book, Brit. 
+ nalddow, Harvad, 188, 868 (198). Morel, Boll, lage Ti, par Is ietie 
contro i 
es a oroe and Internat, 
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Permeability of Corpuscles and Muscle Cells 
to Potassium Ions 


Ax almost ideal method to study the permeability 
of corpuscles-is to introduce into the plasma cations, 
for example, ions of potassium labelled by the 
addition of æ radioactive potassium isotope, to 
separate after the lapse of a certain time the oor- 
puscles, and to determine if and to what extent the 
latter contain radioactive potassium ions. 

49K, which has a half-life time of 12 hours, was 
administered in the form of potassium chloride to 
a rabbit by subcutaneous injection. The active 
potassium was kindly prepared by Dr. J. C. Jacobsen 
and Mr. N. Lassen by means of the cyclotron in 
Prof. Bobr’s institute. Blood samples were taken at 
intervals, the were separated from the 
plasma by centrifuging, washed twice with inactive 
plasma and the activity of both the corpuscles and 
the plasma determmed. After the lapse of twenty- 
four hours the animal was killed, and the activity 
of the different organs was also determined. 

As soen in the acoompanying table, a part of the 
labelled potassium resorbed into the plasma is present 
in the corpuscles ; but, even after the lapse of twenty- 
four hours, the activity of 1 gm. corpuscles amounts 
only to 66 per cent of that of 1 gm. . As 1 gm. 
corpuscles contains about twenty times more potas- 
sium than 1 gm. plasma, the above figure has to be 
divided by 20 to arrive at the representing the 
extent of equipartition of the mdividual potassium 
ions present in the plasma at the start of the experi- 
ment between the plasma and the corpuscles. 

Thus, 8 per cent of all individual potassium ions 
present in the aggregate of the corpuscles at the end of 
the experiment were incorporated in the course of the 
last 24 hours. A part of this 8 per cent is due to the 
formation of new corpuscles, since corpuscles formed 
in an organism containing labelled potassium must 
certainly contain labelled ium; furthermore, 
some of the.**K ions found in the corpuscle fractions 
may have been adsorbed on the surface, some may 
be penstrated mto the corpuscles. From the above 
figures it follows that the ility of corpuscles 
to potassium ions is certainly very minute, or more 
correctly, the bulk of the potassium ions present in 
the corpuscles is not replaced within the life-time of 
the latter. Incidentally, we can conclude that the 
formation of new corpuscles within twenty-four hours 
is restricted to 3 cent of the total corpuscle 
content of the rabbit. 


DIFTRIBUTION or “K. 
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2-0 x 

24 x 10% 
2-7 x 10% 
3-3 x 10° 
30 x 10°? 
3-0 x 10° 
38-0 x 10° 
3-1 x 10° 
2-0 x 10° 
1-0 x 10> 
42x 10° 
4-1 x 10° 
4°7 x 10% 
2:8 x 10% 
3-1 x 10% 
10 x 10% 
23x 10% 
3-3 x 10° 

* When cvaluating the above figures regard was taken of the 
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We also carried out experiments in vitro. Blood 
was shaken with labelled potassium chloride at 87° 
in an O,-00, atmosphere for a few hours ; corpuscles 
and plasma were then separated. The corpuscles of 
rabbit blood were found to contain 85 per cent of 
the activity of the same volume of plagma. Taking 
into account, as above, the much larger potassium 
content of the corpuscles, we obtain 2 per cent as 
the extent of equipertition of the individual potassium 
ions between plasma and corpuscles. 

We found the membrane of muscle cells to be 
somewhat permeable to potassium ions, as shown in 
the table. The ‘K content of 1 gm. muscle tissue 
was found to be 150 per cent of that of 1 gm. plasma. 
Hf we assume, as is generally given, the extracellular 
volume to be 16 per cent of the muscle volume, the 
1K content of the muscle cells after the la; of 
twenty-four hours amounts to 1'6 as much as the **K 
content of the equal weight of plasma. Taking into 
account that the muscle cells contain about twenty 
times as much potassium as plasma of the same 
weight, we can conclude that in the course of twenty-. 
four hours 8 per cent of the K+ of the muscle cells 
exchanged with those sige mi Te piema. 

In an experiment in which labelled potassium 
chloride was injected into the lymph sao of a frog 
kept at 22°, no *"K. of any significance was found in 
the after the lapse of sixteen hours, while 
1 gm. of muscle tissue was found to be 2-4 times as 
active as 1 gm. plasma. 


Institute of Theoretical Physica, 
University, Copenhagen. 
May 9. 


Colour Reactions of Lignin and Tannins 

SyvVRRAL recent observations have led us to the 
view that the Mitchell colour reaction of gallotannins! 
and the chlorine - sodium sulphite reaction of hard- 
wood lignin, which latter has been studied in this 
Laboratory’, are easentially similar. The observa- 
tion that ferric salts are among the oxidixing agents 
which give a magenta coloration with gallic acid in 
the presence of such weak alkalis as sodium bicar- 
bonate, sodium bitet! and Rochelle salt suggosta 
that, in the Mi reaction, there is first oxidation 
of ferrous sulphate to the ferric state and then oxida- 
tion of tannin by the ferric salt. It would appear that 
all the observations of ourselves and others can now 
be explained by ing that these reactions take 
place m stages as shown im the accompanying table. 












(4) The system must be rendered 
weakly alkalno before the char- 
acteristic magenta colour de- 
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In the case of lignin, the importance of the third 
and fourth of the above steps is brought out as 
follows. Urea may be added to destroy exceas of 
chlorine, and the coloration is given when the system 
is rendered alkalitie. When sodium bicarbonate is 
added direct to freshly chlorinated wood, no colour 
is uced, even if uree is added afterwards. Sodium 

te both removes excess chlorine and renders the 
system alkaline ; but even in the oe of this 
reagent the colour is only transient, since it changes to 
brown on to air. That atmospherio oxygen 
has little effect on the substance immediately re- 
sponsible for the coloration when the medium is*acid 
is shown by the observation that chlorinated beech- 
wood, from which exceas chlorme had been removed 
by sulphurous acid, still gave the magenta coloration, 
when alkali was added, after an interval of six days. 

Lastly, we have observed that the colour develops 
when gaseous chlorine is passed into a dilute u8 
solution of gallio acid containing an excess of basic 
lead acetate in suspension. The colour disappears in 
the presence of excess chlorine and does not 
on adding sodium sulphite. On the othar hand, if 
either beechwood or trimethylgallic acid is treated 
in the same way, no colour is developed ; but if, after 


using an excess of chlorine, sodium sulphite is added, ' 


the colour appears as usual. In the first case, a small 
amount of chlorine causes sufficient oxidation for 
the production of the colour in the presence of the 
weakly alkaline basic lead acetate. Then, while the 
liquid is still alkaline, the coloured compound is 
destroyed by further chlorine. In the second case, 
phenol formation is not complete until sufficient 
chlorine has been passed to make the medium acid 
so that the colour is developed by sodium sulphite 
in the usual way. 
W. G. Campney, 
J. O. MoGowax. 
-Seotion of Chemistry, 
Forest Products-Research Laboratory, 
Princes Risborough, 
Aylesbury, Bucks. 
May 10. 


1 Mitobell, O. A., Amalpet, 48, 2 (1933). 

3 Cam) an Bryant, B. A., and Swann, G., Blookem. J., 31. 
' W. G. MoGowan, J. O., and Bryant, B. A, Bicoken. J., 
a nE e a 


1 Boo Giamtons, B., Analyst, bO, 49 (1925) in this connexion. 


Ultra-Violet Chemi-Luminescence 


A BsaanT report by R. Audubert! on ultra-violet 
chemi-luminescence has a good deal of 
discussion on the possible mechanism of the phe- 
nomenon. The phenomenon seams to be identical 
with the mitogenetic radiation", a fact which was 
em: i in the discussion following Audubert’s 
paper’ (8. I. Wawilow, P. i im). In this 
connexion it may be of some mterest to report 
briefly on our recent results, which have a bearing 
on some points raised in the discussion (Polanyi), 
and which suggest an interpretation of the radiation 
occurring in chemical reactions as a kind of sensitized 
fluorescence. A detailed report is in preparation. 

The starting-point of our investigation was 
Frenkenburger’s hypothesis on the origin of mito- 
genetic radiation, from which we quote the following 
extract®; ‘According to that interpretation [that 
of Haber and Willstétter] there may occur as 


e 
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Biby-producta of these reactions [fermentations] inter- 
«ctions between atoms and radicals, in other words, 
Mmighly exothermic processes which may serve as 
sources of an ultra-violet radiation of very short wave- 
The ultra-violet luminescence could here 
mscither be caused directly by recombination of atoms 
with radicals, or indirectly by transferring the energy 
mialance to ‘moleoules capable of radiating’. _ Evidence 
in favour of the latter alternative is 
emission spectra of specifle metabolic processes 
(glycolysis, proteolysis, oxidation, &o.) as found by 
Gurwitech’* (our italjcs). 

The. passage in italics suggests va ee of 
experimental veriflcation, which 1 
biguously itive’ resulta. If one adds to & source 
(S) -of chemi-luminescence of which the emission 
spectrum is known, & substance (K) which does not 
radiate spontaneously, and does not take any part 
in the reaction S, the emission spectrum of the 
mixture contains new bands, which must therefore be 
due to the mere presence, and not to any chemical 
action, of the substance K. 

If radiation from the substance K can be excited 
by other means (for example, by fermentation) the 

in the first case (K + S) and in the second 
{K + ferment) are found to be identical. 

The following case may serve as an example: The 
source S is a 0-5 solution of glycine, which has 
been irradiated mitogenetically (source K,Cr,O,+ 
FeS80,) and continues to emit for several hours. As 
wo have shown elsewhere‘ the process is the excitation 
of a fermentative reaction (desamination of glycine). 
The emission spectrum was examined in repeated 
experiments, and contains only one band at 2290- 
2300 A. After adding 0-1 per cent of glucose, the 
emission trum contains the bands 1900-1905, 
1915-1920, etc., which are typical of glycolysis, in 
addition to the original glycine band’. 
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EMISSION SPECTRA OF THH THREN COMPOUNDS, USING 
YEAST OULTURBS A8 INDIOATORS (OF. RAF. 5). 


The spectra of glycine and of the PO, radiation 
(denoted by ‘P’) were measured with ter precision 
(monochromator band width of 10 A.), the rest of the 
pontra less accura i Gh acacia ase slit of 2 mm., 

to 10 A. for short waves and 45—50 A. 
for longer waves). The PO, as found here is 
identical with of the fermentation of nucleic 
acid ; the latter is also a case in which the phosphate 

radical is set free (of. ref. 5, p. 23). 


We investigated a number of substances, which 
may be divided in two groups, ‘fluorescent’ substances 
and ‘non-fluorescent’ ones. The second group oon- 


tains all the high-molecular compounds we have 80 
far investiga (glycogen, pure albumin, nucleic 
acid). The first gro Sagan several monosac- 


charides (glucose, læ ), sucrose, pep- 
tades, tryptophane phosphate. re ical, the ions of 
sodium and chlorine. For the last two, the fluorescent 
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spectrum was obtained by comparmg the emission 
spectra of the systems glycine plus sodium chloride 
and glycine plus sodium dihydrogen phosphate. The 
accompanying diagram shows that some bands are 
common t both spectra, whereas others occur only 
in one of them. The former belong to the sodium 
ion, whereas the latter must be due to the chlorine ion, 
or to the phosphate ion, respectively. The extension 
of the spectra is, of course, lmited Ly the properties 
of the biological detectors, which, according to 
measurements made by us recently, respond only up 
to waves of about 2800 A. 

A. GuRWITSOH. 

L. GuRWITSOH. 


Institute of Experimental Medicine, 
Leningrad. 


1Trans. Fareday Soc., January 1080. 
A aribat, a eee M1: (1999) Gurwitech, A., 


* Franksnburger, Strahlentherapie, 47, 250 (1033). 

a Gurwitaoh, A. and IL., Ensymotogia, 5, 17 (1938). 
A. and L,“ Taltogénétique 

No. 160. and Oo. 
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Structure of Benzil 


O. O. Caldwell and R. J. W. le Fèvre!, by a com- 
parison of the dipole moments of benni and of 
phenanthraquinone in various solventa, are able to 
suggest that the former molecule has a maximum 


stability when the two Ph — Ċ =O mits lie in 
planes which are mutually perpendicular. 

We have been engaged for some time in an analysis 
of the structure of crystalline benzl, based on com- 
plete X-ray measurements and on & new determina- 
tion of the magnetio anisotropy. Benzil crystallizes 
in tho D$ and D$ (enantiomorphous) space-groupe, 
the unit ocell containing three molecules. Each 
molecule has ẹ dyad axis, normal to the central 
carbon-carbon bond’. Starting with the plane 
trans-configuration, poasible molecular arrangements 
may involve either a rotation of the two Ph — 6-0 
groups about the central single bond, or a sym- 
metrical rotation of the phenyl groups about their 
single bonds, or both of these. Seven main molecular 

are being investigated : 

(1) The plane wans-form: all the atoms must 
then lie in the {1120} planes. An exhaustive com- 
parison of calculated and observed X-ray intensities 
of reflection over & complete range of parameters has 
eliminated this form. 

(2) The plane cts-form: this is ruled out both by 
steric considerations and by the X-ray intensities. 

(8) The form eed Ui K. Banerjee and K. L. 
Sinja’, in which the two phenyl groups are normal 
to tho plane central O = Ò — C = O group, which is 
of the trans-type. This is contradicted by a careful 
comparison with experimental intensities, all para- 
meters being systematically varied. 

(4) A molecular arrangement mtermediate be- 
tween (1) and (8), the phenyl groups being sym- 
metrically rotated out of the plane tirans- configuration 
about their appropriate single bonds. No structure 
based on such & aelodan could be found to givo 
agreement. 

(5) A molecule obtained by rotating the phenyl 
groups symmetrically out of the plane ots-configura- 
tion about their appropriate sinak bonds. This also 
bas been eliminated. . 


1024 - 


(6) A skew molecule in which there has been 


rotation of the Ph — O = O groupe out of the plane 
configuration about the central single bond only, 
each phenyl group being co-planar with the adjacent 
— O = O atoms. ` 

(7) A askew molecule in which, in addition to the 
rotation about the central single bond, there has also 
been i rotation of the phenyl groupe 
The investigation of le crystalline structures 
based on skew mol of types (6) and (7) is, 
unfortunately, both long and tedious, and is not yet 
complete. The elimination of the simpler molecular 
structures shows, however, that the molecule must 
be of such a skew , in which case it can of course 
exist in a right- or & left-handed form. The 
crystals will contain spirals of oxygen atoms some- 
what similar to those found in quartz. The optical 
eri SRE SEE E banal ie oven AED 
than that of quarts. 

L Exim Kyaaas. 


Royal Institution, KATHLENN LONSDALE. 


Albemarle Street, 
London, W.1. ‘ 
May 19. 


1 NATURE, 143, 908 (1989). S 
1 Allen, N. O. B., Phil, Mag., 3, 1037 (1927). 
' Inhan J. Phys., 11, 400 (1037), 


Preparation of Grease-free Polished Surfaces 


PoLwHED surfaces of metals and minerals, com- 
pletely free from grease, are frequently. required for 
Scinnnad: Gerpoace! Adam! has discussed the diffi- 
culties encountered in their preparation, and the 
complications that ensue, for example, in electron 
diffraction work, if there is a surface film of grease. 
Del Giudice% and Wark and Oox%' have discussed 
the matter from another point of view. The four 
main sources of contamination in polishing mineral 
or metal specimens are: (1) the polishing materials, 
that is, the abrasives and the Japs of soft metal or 
cloth ; (2) grease from the fingers used to hold the 
specimen during po or in otherwise 
it; (sy tie ratae onder ah ich the mineral is poli 
and stored before use; and (4) air-borne grease. 

The abrasives can be cleaned by ignition, but the 
polishing cloths present greater difficulties, because 
of a film of grease acquired d weaving. In this 
Laboratory, the cloth is refl with benzene for 
some hours, next boiled for three hours with 4 per 
cant caustic soda solution, and finally boiled in several 
changes of distilled water until the alkal is removed. 
Thereafter the cloth is kept under water. 

To prevent contamination from the fingers, the 
operator should wear surgical rubber gloves or a 
stalls, cleaned thoroughly in a freah chromic 
sulphuric acid mixture. Though contamination from 
the sides of a is rare, because of the lack 
of mobility of most adsorbed films, it is a wise 
precaution to grind, under water, all faces of the 
specimen. After polishi the specimen should bo 
handled, face downwards, by cleaned glass forceps : 
should never be allowed to dry. 

Contamination by air-borne grease is prevented by 
conducting the polishing operations on wet polishing 
cloths, ugng a liberal supply of abrasive. The 
abrasives and finely divided metal or mineral that 
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tend to cling to the specimen (del Giudice’ and Wark’) 
may be removed by wiping the surface with a 

of bead Hail Gar is eed oe AS 
rod. In this Laboratory, aluminium oxide abrasive 
has been used for the final step in polishing: its 
known adsorptive power (upon which depends its use 
in vitamin extraction processes) tends to take care 
of any surface-active contaminants that find their 
way into the system. Freshly ignited magnesium: 
oxide is a more rapid polishing agent, but because of 
its alkalinity it is unsuitable for some purposes. 

A sensitive test for contamination is” available. 
With the polished specimen still undér water, # amall 
bubble of air is brought into juxtgposition with the 
surface and pressed against it for a few minutes. In 
the absence of a grease film, the bubble will not spread, 
and comes away cleanly when it is raised.’ ome 
more stringent test is obtained by yang a 
grease-free benzene or ‘Nujol’ in place of the bubb 
of air. A convenient apparatus for these tests he 
been described by T , Taylor and Ince” and 
by Wark and Cox‘; but if isolated testa only are 
required a simpler form could be used. 

The readiness of contamination by water or the 
atmosphere is obviously dependent upon location. 
Taggart* states that the New York water supply 
contains sufficient iron, and Talmud and Lubman' 
state that the Moscow supply contains sufficient 


- calcium, to alter the surface reactions of quarts. 


Distilled water, while free from dissolved salta, is 
usually found to be leas free from grease. 

The readiness of contamination from the atmosphere 
and/or the water supply is well illustrated by dif- 
culties encountered in this Laboratory following 
severe bush-fires in the catchment area for the 
Melbourne water supply, distant about miles 
from the city. Clean specimens could not be obtained 
for several days. Within a week, the difficulty dis- 
appeared for pyrite and calcite, but it was almost 4 
month before clean i of chaloopyrite were 
consistently obtained. It is possible that the in- 
ability of some Continental in rs to obtain 
clean surfaces—judged by the bubble test—is due 
to their having to work with atmosphere or water 
always contaminated by some local industry. 


Ian W. Warr. 
Flotation Research Laboratory, 
Department of Ohemistry, 
University of Melbourne. 
Burfaces’’ (second 
` Adam, X. Za Tore and Obemistry of ( 


Tia Gaa d. BR. ML, Eng. and Min., 137, 191 (1036). 

* de) godio G. R. IL, Trens. Amer. Inet. Min. end Mat. Hng. 

1 Wark, L W., and Cox, A. B., Eng. end Mia. J., 137, 641 (1036). 

* Wark, L W., “Principles of Flotatson™, (Melbourne, 1988), 74. 

* Taggart, A. F., private commmnication. 

1 Talmud, D., and Lobman, N. M., Koll, Z., 60, 150 (1930). 

ee mn Trane: Aer: TAN: ae Ha Eng: T3, 
308 (19384). ~ £ 


» Ref. 5, p. 299. 
» A. F., Taylor, T. O. and Ince, O. B., Trans, Amer. Ins, 
in ond Mat. Eng., 37, 117 (1080). 


Lamellar Structure of Potash-Soda Felspars 
In an extremely interesting Ito! has 
recently described the results of an -ray examina- 
tion of.a Korean moonstone which he assumes to be 
similar to @ specimen (described by E. Spencer?) 
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containing i ly equal amounts of potash 
felspar and felspar, showing & blue schiller, and 
resembling sanidine in ite glaae-clear appearance and 
in having an abnormally low“optic axial angle. Ito 
concludes that this crystal is an intimate intergrowth 
of a (monoclinic) potash felspar having the sanidine 

-temperature 


structure, and a corresponding 
monockinio form of soda felspar. 

_ We have carried out by X-ray methods a 

general survey of potash-soda Grthodlass 
felspars with microperthitic structures, and (with 
D. L. Stare) have described the resulta of our 
investigation in a paper read before the Mineralogical 
ee ee E 
Mineralogical Magasins of June 1939. 

More recently, we have examined in greater detail 
specimens representing each of the two types of 
structure the existence of which was suggested by 
our previous survey. One of these structures occurs 
when tbe proportion of soda felapar does not exceed 
80 per cent approximately, the other when a greater 
amount of soda felspar is present, and it appears 
that our data are most easily explained on the 
following hypothesis. The low-seda microperthitio 
structure contains (i) a monoclinic potash felspar 
Lee tng and (ii) triclinic soda felepar lamella 

ich are either actually twinned on the pericline 
law or arranged in the same mutual orientation. The 
high-soda structure contains (i) monoclinic potash 
felspar, and (ii) triclinic soda felspar lamellæ twinned 
on the albite law (or arranged in the same mutual 
orientation). It is not yet certain whether the tri- 
clinic lamellw which occur in the low-soda structures 
T structurally identical with those which occur in 

-soda structures, nor is it certain that lamellæ 

sae an identical with ordinary albite, 
structures ‘are very similar if not 

Sorte identical. The experimental evidence on 
which this hypothesis is based, and its implications 
for the theory of microperthitic structures, will be 
discussed elsewhere; but in the meantime we may 
note that there now appears for the first time a fairly 
, definite prospect of obtaining by X-ray methods 
a sructural classification of the mioroperthitio 


pas, 

© have alo examined Spencer’s specimen of 
Korean blue moonstone (from the same locality as 
Ito’s material), and find to our surprise that it is 
stru exactly similar to the low-soda miaro- 
perthites already described, that is, it contains mono- 
clinic potash felspar and triclinio soda felspar twinned 
on the pericline law (or correspondingly oriented). 
The differance between our conclusions and Ito’s with 
regard to the structure of the soda felspar component 
may be due otther to a real differance between Ito’s 
material and ours, or to the fact that our 
structural scheme is adequate to explain at least a 
pert, perhaps the whole, of Ito’s published date. 
(Some of our K-ray photographs are in fact identical 
with some published by Ito.) These points are also 
a ures Ae dee oe Apa te bebsher oie 
where 


E 8. H. Omao. 
W. H. TAYLOB. 
Physics Department, 
College of Technology, 
Manchester. 
May 15 
* Ito, T., S. Kris., 100, 207 (1938). 


Spencer, H., Min. Mag, 9, 291 (1930) ; H, 453 (1937); 6,87 (1048). 
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A New Method for the Conservation of Milk 

Tua conservation of milk without drastic heat 
treatment is perhaps the most important problem 
in the dairy industry. Numerous attempts have 
been made to solve this problem, mostly with only 
partial success and necessitating elaborate and ex- 
pensive apparatus. It has bean found possible to 
conserve milk for about a fortnight by the simple 
process of adjusting the pH to 5:2 and holding at 
a temperature of 86-38° F. During the first week tho 
bacterial count actually decreases but rises abruptly 
in two to threes weeks coincident with ‘going off’. 
The following is a typical experiment : 


Milk adjusted to pH 5-15 


Age in days Oolony count per mL 
0 2,500 
2 460 
7 240 
21 oo 


Milk- requires about 4 ml. normal hydrochloric 
acid per 100 ml. to reduce the pH to 5-2. In 
practice it is sufficiently accurate to titrate a portion 
of the milk with N hydrochloric acid until casoin 

ipitation is observed and then to add 95 per cent 

of this quantity pro rata to the bulk. The acid must 
be added with vigorous stirring and the milk later 
neutralized with an equivalent amount of normal 
caustic soda before use. The only effect on the milk 
is a slight dilution and the production of a very slight 
salty taste, not detectable by casual tasting. The 
micro-organisms ultimately responsible for the de- 
terioration of the milk are coloured cocci and yeasts. 
Milk can be conserved for longer periods by holding 
under ‘ansrobic’ conditions at lower temperatures 
and adjusting to lower pH values. Although casein 
eta hee! at pH values below 5-2, the milk sol can 
reformed on neutralization by prolonged stirring. 

The method would appear to offer possibilities for 
industrial purposes. The chief advantages are that 
no expensive plant is required and that the milk 
retains in full the original fresh milk flavour. Although 
enzymic changes are undoubtedly proceeding under 
these conditions, the rate is so small that they cannot 
be detected by taste. 

J. Q. Davis. 


National Institute for Research in Dairying, 
University of Reading. 
May 12. 


Bacterial Antigens 

THs results of recent work on the nature of certain 
of the bacterial antigens of gram-negative micro- 
S En: ck that these substances are essentially 
po -phospholipin complexes’. A further 
component, however, which contains 10 per oent 
nitrogen, has also been found’. Utilizing preparations 
of antigenic material which had been obtained by 
the trichloracetic acid method of Boivin! or by the 
diethyleneglycol extraction method?, we have suo- 
ceeded in removing the phogspholipm component? 
(N:P, 1:1) from the antigenic complex of B. 
dyseniorie (Shiga) without employing acid, alkaline 
or enzymic hydrolysis. The phospholipm component 
cannot be removed by extracting the complex with 
acetone, ether or ether-aloohol mixture, but is readily 
eliminated on treatment with a strongly polar solvent 
such as formamide (dielectric constant 84 at 20°). 
The antigen diasolves readily in this solvent to give, 
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clear, colourless solutions which oan be used for the 
measurement of ical rotation. 

The phospholipm-free material was found to be 
fully antigenic in rabbits and induced the formation 
of specifi inns and precipitms and ‘Shiga’ 
heterophile immmne-body. It would , there- 
fore, that the phospholipin b o the complex 
is not esential for the manifestation of entiganio 
properties or for the ity of the complex to 
induce the formation of hwmolytic heterophile 
immune-bodys. 

This work is being continued with antigenic 
material that has been isolated from selected strains 
of B. typhosum which are known to contain the 
characteristic ‘O’, ‘Fë, ‘O + Vi’ or 


1 Boivin and Mesrobeanu, 0 Seo, Biol, 76 (1083); Mearo- 
Dear and Calan O'R. Sos. ta, spe bastia 
and Topley, Brit J. Bop. Path, 15, 113 (1984). 

"Morgan, Chem, and Industry, 57, 076 (1938). 

"Morgen, Diechem. J., 31, (1037), 


Binocular Stereoscopic Vision 

Wire reference to a letter of mine in NATURE of 
December 10, 1938, Father William O'Leary, of 
Riverview Oollege Observatory, Riverview, N.S.W., 
wrote to me shortly before his death, and, after 
mentioning that he also for many years past had 
been able to view stereoscopic pictures without a 
stereoscope, says: “The stereoscopic effect is also 
quite easily obtained by reversing the position of 
the pictures, putting the right to left and the left to 
right. If now, instead of focusing the eyes for parallel 
distant vision, we croes the the left eye then 
sees the right-hand picture and the right the left-hand 


picture. For some people this is rather painful, but , 


I find no difficulty. The effect is a combination 
image, seemingly just half-way distant between the 
eyes and the two pictures, in fact, a miniature 
picture, but beautifully sharp in detail.” 

It took some practice before I was able to observe 
the phenomenon thus described by Father O'Leary, 
but I did suoceed, and it has now become fairly easy. 
I hold the reversed stereo pictures in my left hand 
at about 18 inches distance and gaze at the tip of my 
right thumb placed m line with or a little below the 
lower edge of the pictures and about 6 inches from 
the eyes. This causes a squint so that the right eye 
sees mainly the left picture, and the left eye the right 
picture, as described by Father O'Leary. By some 
practice two of the four rather vague images coalesce, 
and the thumb can then be removed. The stereo- 
scopic image is fairly easily held, and will survive 
ahort periods of closure of the eyes as in winking, 
but not much longer ones. 

The most remarkable feature of the phenomenon 
seems to me to be the size of the image. It appears, 
as Father O'Leary says, about half the normal size, 
and, ib is thus quite easy, holding the pictures at 
about the distance of ordinary vision, to see a normal 
size spereasoopic image by the commoner method, 
or an apparently half-size one by the croas-sye 
method. In the latter case, when the stereoscopic 
equilibrium is upset, the pictures appear to revert 
. to their normal gize. 
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Another curious point deserves notice. . While 
observing this stereoscopic effect, I closed one eye, 
to see the resulting two images resume 
their apparent normal dize. There was, however, little 
or no noticeable change; it seemed only to come 
about on reopening the closed eye. This appears to 
involve the rather remarkable conclusion. that an 
object appears to be smaller when seen by one eye 
than when seen by both. Perhaps the binocular image 
is really a little bigger than the monocular image, 
but this does not seem sufficient to account for the 
marked difference in apparent gize between the two 
kinds of stereoscopic image. Since the phenomenon 
is entirely subjective it can scarcely be appreciated 
by those who have not observed it. only one point 
does my observation differ from Father os 
description. To me, by the çroes-eye method (as by 
the other), the stereoscopic image is of the same sige 
as the two adjacent images, and is in the same plane 
with them, not in a plane half way between them 
and the eyes; but here I may be misinterpreting 
Father O'Leary's meaning. 

It follows from what has been said, that stereo- 
scopic pictures can be observed by the cross-eye 
method when considerably separated, if viewed from 
a sufficient distance. At eight feet distance the. 
pictures may be separated by two feet or rather 
more, and in this case the other two imhges fall each 
on the blind-spot of ita receiving eye, so that the 
only image observed is the stereoscopic one. Father 
O'Leary suggesta that stereoscopic pictures, suitably 
pa and projected on a screen, could be observed 

y the cross-eye method, and this seems to be quite 
a practicable proposition, ita only drawback being, 
perhaps, the reduced size of the image. I hope that 
someone will be able to explain this difference in 
apparent size. 


io Chemistry Department, 
University of Glasgow. 
May 9.. 


T. 8. PATTERSON. 


Spectroscopic Power of a Human Eye due to Injury 

WITE reference to Prof. Kerr Grant’s recent com- 
munication on this subject!, I wish to refer to com- 
munications on this subject by myself and others”, 
under the title “Conjunctival Haloe’’. 

In cases of this sort, it is important to note whether 
the centre of the ring-system is light or dark. Thus 
in that described by Mr. Barton? it was light and 
“A very approximate measurement of the red. 
Ting gave its angular diameter as 7°, in fair agreement 
with the value [radius 4° 49] quoted in Mr. Mel- 
more’s letter”. No agreement is possible, for in my 
case the centre of the system was dark. But I 
the ‘grating interval’ equal to 0:0125 mm. an 
à equal to 0:0007 mm., and applying the equation 
appropriate to a bright can system the angular 
diameter works out at 6° 24’. This is in good agree- 
ment with the result of Mr. Barton’s own measure- 
ment. 

The value given by Prof.-Grant for the angular 
radius of the first order red ring accords well with the 
value found by me for a dark-centred system. 

Sripnay MELMORE. 

Acomb, York. 

May 1. 
1 Grant, K., NATURA, 148, 726 (1989). 
s Mamore, B., NATURE, 197, 15 (1931). 
* Barton, A. W.; Parsons, J. H, NATUXE, 187, 308 (1031). 
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Fission of Heavy Nuclei 


Pror. O. Hans has written to me pointing out 
that the translation of a from a paper of Curie 
and Savitch (J. Phys., Sept. 1938) in my recent 
article on “Fission of Heavy Nuclei” (Natura, 
May 27) might possibly be misleading. 

Curie and Savitch wrote: ‘Dans l'ensemble, 
læ propriétés de R3,5h. sont celles du lanthane, dont 
il semble jusqu’ ici qu'on ne puise le séparer que par 
fractionnement.” I omitted the final qualification in 
my translation: “On the whole, the p of 

¢ R3-5h. are those of lanthanum, from which it appears 

` that ‘until now it has not bean separated.” It seemed 
‘to me that the qualification in question (“except by 
fractionation”) was unimportant from the pomt of 
vibw of the proof that R3-5h. was neither an isotope 
of actinium nor a trans-uranic element of the chemical 
t¥pe envisaged by Hahn, Meitner, and Stressmann. 
I did not wish to use the quotation for any other 
purpose than the establishing of these two conclusions. 

N. FEATHER. 
Cavendish Laboratory, 
Cambridge. 
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Darwin's Geological Collection from Tasmania 

A visrror to Darwin’s home, Down House, recently 
puta ion as to the whereabouts of his geological 
collection from Tasmania, made during the voyage 
of the Beagle. (The ifio reference was to 
brachiopods.) We were unable to answer, either 
from records in our possession or after inquiries 
elsewhere. 

It is well known that the Beagle collections, 

logical, botanical, and roological, were widely 
fistributed, and it ia felt by the Down House Com- 
mittee of the British Association that as full a record 
as possible ought to be made of the present locetion 
of all the material which survives, and that the 
Association, as the custodian of Darwin's house, 
should make it. I shall be very grateful to the 
authorities of museums, laboratories, or other 
institutions, for information as to any Darwinian 
collection in their keeping. 

O. J. R. HOWARTE. 


D House (Secretary, Britiah Association), 


Downe, Kent. 


Points from Foregoing Letters 


Ir has been suggested that some of the insoluble 
organic compounds which produce cancer do so after 
they are oxidized to water-soluble derivatives. J. W. 
Cook, R. Martin and E. M. F. Roe have prepared 
photo-oxides of 9: 10-dimethyl-1 : 2-benzanthracene 
“and of related compounds as a step towards testing 
this view. 

E. Morelli and A. Dansi have found that the 
inhibitory power of carcinogenic hydrocarbons on 
transplantable tumours diminishes or disappears 
if they have been inoculated dissolved in fat of 
animals of the same species. 

By using radioactive potassium as an indicator 
L. Hahn, G. Hevesy and O. Rebbe find that the 
bulk of the potassium ions present in the corpuscles 
is not replaced within the life-time of the corpuscles ; 
about 8 per cent of the potassium ions present in the 
muscle cella were replaced within 24 hours by ions 
previously present in the plasma. 

W. G. Oampbell and J. C. McGowan point out the 
similarity between the Mitchell oolour reaction of 
gallotannins on one hand and the chlorine ~ sodium sul- 
phite colour reaction of hardwood lignin on the other. 


A. Gurwitsch and L. Gurwitach report new 
experiments on the spectral distribution of ultra- 
violet radiation emitted during certain chemical 
reactions. It is found that the presence of other 
substances (taking no part in the reaction itself) 
introduces new lines into the spectrum; these are 
presumably due to molecules being excited by the 
energy liberated in the reaction. 


I. E. Knaggs and K. Lonsdale, from an analysis 
.of orystalline bensil based on X-ray and magnetic 
measurements, have deduced that the molecule must 
be of a skew type. This with the recent sug- 
gestion of O. O. Caldwell and R. J. W. le Fèvre, who 
heve measured the dipole moment in various solvents. 


Ian W. Wark describes a method of obtaining 
greaso-free polished surfaces of metals and minerals. 
He also discusses & sensitive test for cleanliness, baged 


upon the fact that the angle of contact between an 
air bubble and a clean solid surface immersed in 
water is zero. 

8. H. Chao and W. H. Taylor report that the 

imental data obtained in an X-ray exemination 
of selected orthoclase-mi ites are most ossily 
explained if it is assumed that in both the observed 
structure types the potash felspar is present as 6 
monoclinic component ; while in the low-soda type 
the soda felspar lamellw are triclinic and twinned on 
the pericline law, in the high-soda type the soda felspar 
lamelle are triclinio and twinned on the albite law. 

J. G. Davis states that it is possible to conserve fresh 
milk for about a fortnight by the simple process of 
adjusting the pH to 6-2 and holding at a temperature 
of 36-88°F. The original fresh-milk flavour is 
retained in full. 

W. T. J. Morgan and 8. M. Partridge have suc- 
ceeded in eliminating the phospholipin component of 
the antigenic complex of B. dysenterio (Shiga) by 
utilizmg the dissociating properties of the strongly 
polar solvent, formamide. The phospholipin-free 
material is fully antigenic in rabbits, thus indicating 
that the phospholipi component is not essential for 
the manifestation of antigenic properties. 

T. S. Patterson points out that stereoscopic effect 
oan be obtained by reversing the position (left for 
right) of ordinary stereoscopic pictures, and viewing 
the left picture by the right eye and vice versa. The 
stereoscopic image thus observed appears, however, 
to be only about half the normal size. 

The centre of the ring-system of interference 
spectre seen in cases of conjunctivitis may be bright 
or dark. 8. Melmore directa attention to the import- 
ance of distinguishing between them and notes that 
Prof. Kerr Grant’s determination of the angular 
radius of the first order red ring is in agreement with 
his own for a dark-centred system. 

The Searetary of the British Association asks for 
information as to the whereabouts ne aie made 
by Darwin during the voyage of the Beagis. 
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Research Items 


Early Man in San Dieguito Valley, California 

Soma unexpected archsological features were 
revealed in an investigation ,carried out by 
Malcolm J. Rogers, chief curator of the San Diego 
Museum, in a fleld ition and excavation in the 
San Dieguito River Valley, of which a brief report is 
given in the Year Book of the Oarnegie Institution 
of Washington for the year 1937-88. A site was 
chosen for examination which seemed to offer the 
deepest accumulation of alluvium available. The 
choice proved to be exceptionally fortunate, as on 
excavation a complete record of post-phrvial river 
history was uncovered. After ing in recent 
flood river sita to a depth of two to three feet, a 
Yuman camp level with a maximum depth of two 
and a half fest was uncovered. This had been built 
on three feet of lateral outwash soil of terrestrial 
origin. Beneath this were a two feet deep band of 
boulders and sand, ited in @ period of flash 
flooding, and a stratum two feet in thickness of 
stream origin, consisting of coarse sands and yellow 
cleyish sand, while the lowest stratum was composed 
of boulders and sand strata, attaining a thickness of 
seven feet at the entrance of the tranch. This 
last formation rested on a Tertiary sandstone, 
into which a Pleistocene channel had been out. 
The lowest stratum was also implementiferous, 
the material consisting of factory debris or trans- 
ported items.- In the upper third was a camp 
level which produced many whole implementa. 
Stream- implementa ocourred down to 
the very base, and in contact with the Tertiary 
surface, probably Phase I or Phase II, San Dieguito 
tools derived from camps up-stream. The camp 
level belongs to Phase III. The main trench section 
showed “‘ id exemples” of solifluxion, probably 
the first to be found in the New World. As & result, 
San Dieguito implements were even found on top of 
the horizon containing the Yuman implementa, a 
result of the lateral outwash. 


Fertility Rates of Scottish Married Women 

Ix a study of the fertility of Scottish married 
women, R. 8. Barclay and W. O. Kermack make a 
further application of their ‘diagonal law’, according 
to which the birth-rates for each age group (excluding 
15-20 years) decline regularly at a rate from year 
to year.which is resed by a diagonal line. It is 
found that ia Binland the sams effect is 
apparent, and in England and Wales predictions 
based on this law are in genaral t with 
fertility retes osloulaiod from oman data. ‘Thi law 
is now applied (Proo. Roy. Soo. Hdinburgh, 59, 62; 
1989) to Norway and is further developed for Soot- 
land. In almost every county, fertility is found to 
be greater in landward districts than in the small 
burghs. Ross and Cromarty has the highest value, 
which progressively declines towards the north, south 
and east. There is no striking deficiency in the 
fertility of large towns compared with rural areas, 
and the burghs are intermediate. The new 
Population (Statistics) Act will shortly provide infor- 
mation on*various points at present uncertain. 
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Vitamin C and Poliomyelitis 
A. B. Rans (J. Exp. Med., 68, 507; 1939) carried 
out experiments on 46 monkeys which showed that 
both natural and synthetic preparations of vitamin O 
had no effect on the course of experimental polio- 
myelitis induced by nasal instillation of the virus. ° 
Administration of vitamin O was begun immediately 
after the instillation of the virus; and if it were’ 
capable of exerting any effect on the virus or the 
tissues it could have done so. before multiplication 
of the virus had Monkeys whose store of 
vitamin O was depleted reacted in the same way &s 
those receiving an adequate diet; 18 out of 25 
monkeys on a scorbutic diet died of spontaneous 
acute infections, chiefly pneumonia and enterocolitis, 
while the monkeys receiving an adequate diet re- 
mained well. The surviving 12 monkeys on the 
scorbutio diet developed the osseous and other 
changes of human scurvy, and vitamin O was shown : 
haat aa ing and calcification in the bones as 
as to check wdema and the hamorrhagic 


“Primary Lung Tumours in Mice 


J. ARGYLL CAMPBELL (Brit. J. Hep. Path., 20, 122 ; 
1939) has tested tarry matters from the following for 
carcinogenic potency, using the simple akin painting. 
technique for mice ; dust from tarred roads, cigarette 
amoke, chimney soot, soot from exhausts of internal 
combustion engines burning heavy oil, and a binding 
material m cardboard. The results were as follows : 
(1) The tarry matter from roads and chimney soot 
contain potent carcinogenic agenta, but in ordinary 
circumstances the effect on the skin of the latter is 
somewhat mitigated by the presence of the carbon of 
the soot, while the effect of the former is aided by 
the presence of organio constituents. (2) Cigarette 
amoke under ordinary conditions gives rise to tarry 
matter which may occasionally produce hyperplasia 
and cancer of the skin after prolonged application. 
(8) Tarry matter fram the motor exhaust soot and 
from the cardboard do not produce cancer. (4) 
Exhaust soot ed in the atmosphere slightly 
increases the incidence of lung tumours in mice, 
while chimney soot does not produce any perceptible 
Increase. The dust from tarry roads appears to be 
the most us source of carcmogenic agenta. 
Here, again, the inorganio constituents of the dust 
such as silica or iron enhance or aid the effect of the 
tar, whereas the carbon of soot tends to mitigate any 
effect of the tar in producing tumours of the lung. 
(5) Although some primary lung tumours in mioce are 
simple adenomata, other tumours show typical 
nal pA with definite production of metastases. ` 


Arsine and Blood 


It an examination of the action of arsine on the 
biood, F. Jung (Naturwiss., 27, 818; 1989) has 
determined the solubility of the gas in water at 
various tam: , In the absence of other gases. 
The solubility in lytes is leas than that m 
water, but solutions of proteins dissolve considerably 
morp of the gas. Fresh blood takes up 0-5-0:8 

Pa . 
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volumes of arsine at 20° in the absence of o: 
In the presence of oxygen, arsenic, methsmoglo 
and hydrogen peroxide are formed. There is also an 
increase in the removable iron in the blood, 
supporting the view of Barkan (Hoppe-Seyler’s Z. 
physiol. Chem., 254, 241; 1938) that in addition to 
methemoglobin another derivative of bæmoglobin 
(‘pseeudohæmoglobin’) is formed in this reaction, 


Relics of the Cave Hyena of the Ice Age 


° Pe ey ee ee ae 
der der Wiassensohafien in Wien, H. Zapfe 
describes some work he has carried out on the 
study of the foæil bone fragments of animale de- 
vowed by the cave hywna of the Ice Age. In order 
to be able to form a satisfactory judgment of such 
ts, an extensive study was mada of the 
feeding habita of the spotted hyama in the Vienna 
Zoo. The animals were fed with the bones of oxen, 
horses and deer. There was found to be a remarkable 
regularity in the manner in which each kind of bone 
was seized, and in the shape of the portions finally 
rejected, Thus, in the case of the humerus, it ia the 
greater tuberculum that is firat attacked. The head 
‘of the joint, after being isolated in this manner, is 
bitten off and the marrow-filled diaphysis 
can then easily be o . This is eaten up to near 
the distal end of the bone; the remaining fragments 
have a characteristic form. On the calcaneus, teeth 
marks are always found dn the tuberosity. In the 
case of the pelvis, the portions round the acetabulum, 
with parts of the ilium and ischiam, are rejected, 
‘On the basis of this information, the fossil bones 
discovered in the Teufelatucken at Eggenburg were 
studied and bones af Tichorhénus antiquitatis showing 
all stages in the hywnaa’ meals were found. Thus, 
in the case of the humeri, there was e continuous 
suooeasion from those showing the initial bites on 
the proximal end to characteristic small fragments 
of the distal ends. It appears from this work that a 
number of remains of rhinoceros which have hitherto 
been as the relioa of io man are 
really relics of hyenas. It seems probable that further 
work on this subject will enable the presence of 
hysanas and other bone-sating animals to be deduced 
from remains of Tertiary mammals in a larger 
number of cases than has hitherto bean possible. 


Study of Xylem in Whole Plant Organs 

Wormme on whole planta of Phylloglosewn 
Drummond“ and on flowers, seedlings and fern 
fronds, Mies E. M. Debenham has devised a modified 
technique for the microscopic examination of the 
xylem of whole planta or plant organs (Ann. Bot., 3, 
New feries, No. 10, 869; April 1989). By this 
method, permanent ions of whole cleared 
plants or organs co be obtained with the course 
and structure of the xylem olearly elucidated by 
staining. Material with abundant food storage 
or a deep pigmentation caused difficulty since 
the period of clearmg exceeded a month, and 
then the lignin was so affected as to take the stain 
either feebly or not at all. Many successful resulta 
were obtained, however, and thees are illustrated by 
photomicrographs. The method involves clearmg in 
70-75 per cent lactic acid at 58-60° O., bleaching in 
-eau de Javelle at 40°C., staining the xylem with 
ammoniacal fuchsin, and mounting in upara, or 
Canada balsam. . 
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_ Effect of Seed X-radiation on Cotton Leaves 


B. N. Singh, R. 8. Choudhri and S. L. Kapoor have 
recently studied the structural abnormalities in 
cotton leavea following exposure of the seed to 
X-radiation (Ann. Bot., 3, New Series, No. 10, 307; 
April 1939). Irradiation of seeds for five minutes 
induced « certain amount of leaf-modification which 
increased with increasing exposure. The effect on 
soaked seeds was greater and that on germinated 
seeds still greater. Petioles of normal leaves are 
cylindrical, those from dry, irradiated seeds were 
thicker and those from irradiated soaked and 
germinated seeds were ved. Heavy irradiation 
induced dorsiventrality in the petioles, of which the 
ee ah Gan a e 
cross-section formed a single crescen 
associated with a greater development of pray 
The lamina from a dry irradiated seed showed no 
modifications, but those from soaked and germinated 
seeds were asymmetrical and variegated and showed 
puckerings and tumour-like structures. The vas- 
cular system was markedly affected and injurious 
effects were more pronounced in the palisade 
tissue. 


*Take-all’ Disease of Wheat 


Tx fourth of s series of papers by S. D. Garrett 
on parasitiam of the ‘take-all’ fungus, Ophiobolus 
graminis, has recently appeared (Ann. App. Biol., 
26, No. 1, 47-55, February 1939). Ascospores of 
this are liberated into the air, but all attempts 
to infect wheat seedlings with such spores on natural 
soils have failed. Inoculation of ascospores in sterile 
soils, however, is invariably successful. It is oon- 
sidered that inhibition of infection in unsterilixed 
soils is due to competition of other micro-organiams, 
rather than their antagonism, for infection can be 
accomplished in unsterilixed sand, where nutrients 
for the micro-flora are practically absent and their 
numbers sre low. The general micro-flora of moat 
soils apparently uses all the available nutrient 
material, and it is only under sterile conditions that 
any such material is available for the ascospores of 
Ophtrobolus. It seems unlikely that the ascospores of 
this fongus play any pert in its natural distribution 
under fleld conditions. 


Intracellular Bodies of Plant Viruses 


Oxserarm types of intracellular inclusions have 
been found in the cells of many virus-infected plants. 
The inclusions to be specific to the disease 
rather than to the host, and they are usually oon- 
sidered to be aggregates of virus particles. Much 
recent work upon the physico-chemical nature of 
these particles has shown that they are proteins of 
high molecular weight, and their relation to inclusion 
bodies is discussed in a peper by F. O. Bawden and 
F. M. L. Sheffield (Ann. App. Biot., 28, No. 1, 102- 
115, February 1939). Insoluble complexes which are 
similar to inclusion bodies have been formed when 
viruses are combined with protamines, histones and 
proteins in vitro. Properties of the virus are oom- 
pared with those of the oo inclusions, and 
possible explanations for the formation and dis- 
appearance of the inclusions within infected plants 
are suggested. Some viruses produce only amorphous 
inclusions in their host cells, but others form crystal- 
line and amorphous bodies. 


» 
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Elastic and Viscous Properties of a Certain Kind of Rock 
Kummi Ima has made e thorough study of this 
roblem, usmg for experimental purposes a pumice 
m the island of Niixima cut into cylinders about 

48 om. in height and 5 om. in diameter (Bull. Barth- 

Res. Inst., Tokyo Imp. Univ., 17, Part 1, 

59-78 ; March 1989). The work was carried out by 

both static and d ic methods, and separate sete 

of resulta obtained. The relationship between the 
properties of the rock and ita water content were 
especially sought. It was found that the velocities 
of waves propagated in the rock and also the solid 
viscosity coefficiente drimmished with imcrease in 
water content. Young’s modulus and the modulus of 
rigidity obtained by statio measurements diminished 
somewhat rapidly with increase in water content, 
whilst Young’s modulus obtained dynamically in- 
creased with increase in water content, the modulus 
of rigidity remaining almost un . These 
resulta are considered by the author to show that in 
ne materials guch as pumice, the skeleton 

lone reacts to torsional vibration, the included water 
being scarcely affected, whilst in the oase of longi- 
tudinal vibration the effecta of the water content are 
very marked. The coefficients of normal solid viscosity 


were found to be greater than those of tangential - Spec 


solid viscosity. The ratio of the viscous cosfficients 
2’/u’ increased with increase in water content, and 
2’/p' is greater than 0. The quantity ri, determined 
by the above in connexion with the ratio of the 
LA A 
Lamé elastic constante by tho relationship- =r 
- diminished with increase in water content. The 
simple relationshipa such as i f 


P EF 2u Yı 2:32 
i XY STA + 3 = 0, ¥; = a 
were found not to hold in the riments. The elastic 


constant of the rook was fo to be of the order of 
10° 0.4.8. units, and the viscosity coefficient of the 
order af 1014 poises. The values of Young’s modulus, 
modulus of rigidity, and Poisson’s ratio obtained 
dynamically all exceeded those obtained statically. 


Water Supplies and River Pollution 


Tum annual report of the Water Pollution Research 
Board for the year ended June 30, 1038, has been 
issued by the De t of Scientific and Industrial 
Research (H.M. tionary Office. ls. net). It has 
bean. found that acids, bases and salts can be removed. 
from solution in water by means of certain synthetio 
resins, and the process has been applied for the 
removal of disolved salts in water, and for the 
removal of metala and of objectionable substances, 
such as fluorides, t in water in low concentra- 
tions. Investigations, in collaboration with the milk 
industry, have been carried out on the treatment 
and disposal of waste waters from dairies and milk 
products factories, which have in the past caused 
serious pollution of streams into which they have 
been discharged. It has been found that these 
liquids, which are diffloult to treat by ordinary 
methods of sewage di ives tas: T 
purified when passed at a controlled rate throug 
two percolating filters in series. The investigation 
on the River Mersey, begun in 1033, has been com- 
pleted. Its object was to determine the effect of the 
discharge of crude sewage into the Estuary on the 
amount ang hardness of the estuarine deposite. This 
work is summarised ir the present report, and it is 
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concluded that the crude sswage discharged into 
the estuary of the River Merssy has no appreciable 
effect on the amount and hardness of the depositas in 
the Estuary. 


Fluorescence of Natural Silicates 


A BLU® fluorescence is obtained when certain 
natural silicates, including some specimens of potash 
felspar, potash soda felspar and datolith (H0aB810,), 
are iltuminated with ultra-violet light. The spectral 
similarity of this fluorescence with that. given by 
specimens of fluorité known to contam small ampunta” 
of europium has led Haberlandt and Kohler (Natur- 
wiss., 27, 275; 19389) to carry out experiments with 
the object of determining whether the fluorescence of 
the ilipates is also due to a tam. Synthetio 
silicates with the composition of the above mi 
were pre with the addition of small quantities 
of europium. When these were exposed to ultra- 
violet light the blue fluorescence was excited. The 
addition of 2:5 x 10+ gm. of europium gram of 
synthetic felapar was sufficient "to in e fluor- 
egoence considerably brighter than that of the mineral 
itself. The europium was added in the form of the 
trivalent oxalate, which itself gives e fluorescence . 
trum consisting of aharp, narrow banda in the 
red. As the fluorescence spectrum of the synthetic 
mineral containing europium consisted of a broad 
band spectrum in the blue, it is considered that the 
trivalent europium was reduced to the divalent form 
during the fusion. It was found possible to give a 
rough estimate of the amount of 6 ium present 
in a mineral by visual comparison of the brightness 
of the filtered fluorescence emission, and by an” 
improved photometric method it is possible to 
determine traces of e ium in a mineral so small 
as 10° gm. per gm. of substance. 


Oscillation Clocks 
Ar a meeting of the British Astronomical Associa- 
tion beld on March 29, G. A. Tomlinson, of the 
National Physical Laboratory, gave an interesting 
lecture on the above subject. The oscillating clock, 
like the synchronous clock driven from the mains, 
depends on the fact that a small synchronous motor, 
driven by an oscillating current, cannot get more 
than 0-1 cycle out of phase without stopping. The 
usual frequency for oscillating clocks is 1,000 cycles 
t twenty times that of the mains 
clocks, and hence the possible lag of the motor of 
about 0-1 oycle is a very small amount. A short 
description was given of the three different oecilletors 
in use, the tuning fork, the quartz crystal and the 
longitudinally vibrating metal bar. Excellent resulta 
have been attained when all possible precautions are 
taken, such as keeping the oscillator in a vacuum, 


-avoiding temperature: and pressure effecta on the 


frequency, and even safeguarding against errors 
from secular effecta. A test in Germany from three 
similar clocks running for more than s year showed. 
maximum variations of only a few milliseconds per 
day. Similar resulta were obtained by tests m the 
National Physical Laboratory, & gain of one clock on’ 
another being about 1 minute in 2,000 years. It seems 
that clocks of this type may run with a precision 
greater than that of the earth, and indeed the Germans 
claim to have detected’ abrupt variations in the earth’s 
rotation by means of these clocks. The possibility of 
thus solving the problem of lack of uniformity m the 
rotation of the earth must not be overlooked. 
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Metabolism and Salt Absorption by Plants 


By Prof. D. R. Hoagland, Division of Plant Nutrition, University of California, U.S.A., and 
Dr. F. C. Steward, Department of Botany, Birkbeck College, University of London 


. SATISFACTORY physical theory of salt 
7 absorption by planta has been long awaited. 
The reader might infer from the communica- 
tion by Lundegårdh! that such is now available, but 
this conclusion should not be drawn without a full 
qonsideration of all the evidence. It is our view that 
Lundegirdh’s explanation of the mechanism of salt 
absorption ts an over-simplification of a 
very complicated problem the ramifications of which 
are only just becoming evident. That this is so is 
shown by extensive investigations to which we shall 
refer 


- Lundegirdh writes as though whole root systems, 
. with their complex anatomy and inter-relations with 
the tissues of the shoot, could be reduced to very 
simple terma—anion-induced respiration and. surfaces 
which in contact with an external solution absorb 
cations and exhibit potential differences. His specu- 
lative references to these ill-defined ‘‘surfaces’’, to 
bio-electric potentials the origin of which is uncertain 
and respiratory components (for example, anion 
respiration) the reality of which is still controversial, 
create an illusion of precision which is dispelled 
when the complexity of the involved is 
adequately appreciated and the results of investiga- 
tions made on a wide range of living cells, tissues and 
organs are contemplated. 

Even when the problem is restricted to single cells, 
or groups of cells identical in their behaviour, it is 
difficult, if not impossible, to segregate those vital 
activities which are causally involved in galt raged 
tion from concomitant metabolic processes. o 
apparently simple and uniform a system as that 
provided by thin disks cut from the interior of 
potato tubere—the surface cells of which canstitute 
a very uniform tissue the behaviour of which can be 
accurately controlled—presents a far more intricate 
piece of metabolic machinery than Lundegårdh 
envisages’. Without ion, one may say that 
ucive to salt absorption, 
such oells carry out all the vital functions and 
metabolic processes (other than photosyntheses !) of 
which parenchyma tissues are capable and that each 
and all of these thus far investigated are affected by the 


flowering planta, light is involved in salt uptake—not 
only because photosynthesis is the source of sugar, 
but also because light tes their capacity to grow 
(especially for leaves of the broad-leaved angiosperms). 
Henoe, although respiration is clearly the most out- 

ing vital process associated with salt uptake, it 
should not be considered to the exclusion of ofhers 
g eae 


with which it is also linked. In potato disks aerobic 
respiration, protein synthesis salt accumulation 
are all linked together in a manner yet to be eluci- 
dated. In barley roots aerobic respiration, organio 
acid metabolism and salt uptake are clearly inter- 
related. ° 

Salt accumulation is pre-eminently a property of 
cells still able to grow, although this relation of 
growth and salt accumulation may be modified in 
the case of the root by the removal of absorbed salts 
to the shoot. From the evidence on disks of potato 
tuber, there is increasing reason to believe that 
protein synthesis is the essential property of growing 
cellg which is involved, and it remains to be seen what 
part, if any, protein synthesis plays in the salt 
accumulation which may occur in roota, previously 
depleted of salt during subsequent brief periods of 
rapid absorption. Be that as it may, o si 
isolated moncotyledon root represents a composite 

ing from cells at the apex active in 
metabolism and absorption to those much less active 
farther back*—and the entire attached, or unattached, 
root system presente still further complexity. 

L envisages & special component of res- 
piration which is associated only with anion absorp- 
tion and by which energy is made available for anion 
accumulation; that is, the movement of anions 
against activity gradients. The experimente of 
Hoagland and Broyer? on barley roots and of Steward* 
and others on disks of storage tissue, have not led 
to a fundamental distinction between cation and 
anion accumulation. These distinct investigations 
are in agreement and indicate that aerobic meta- 
bolism is essential to the accumulation of both 
cations and anions and that a high temperature 
coefficient is characteristic of the accumulation of 


‘either type of ion. 


It might appear from an earlier publication of 
Lundegirdh' that the accumulation of cations 
depends indirectly on energy provided by the postu- 
lated anion respiration. However, on this basis, it 
would be difficult to explain the rapid accumulation 
of potassium from solutions of ium bicarbonate 
which has been observed in the barley root experi- 
ments; since bicarbonate ions do not stimulate, 
they even suppress, the anion respiration of Lunde- 
gårdh 


In experiments on the effects of different salt 
solutions on the respiration of barley roots, the 
largest salt effecte observed were not related speci- 
fically to anion absorption. The cation ammonium 
and the anion nitrate usually produced the most 
marked acceleration of respiration over that occurring 
in distilled water. These resulta of the barley experi- 
ments are not inconsistent with the conclusion 
derived from the storage tissue work that the salt 
effects on respiration are related to, and caused by, 
concomitant effects on nitrogen metaboliam (pro- 
tem synthesis from amino acids). Work on the 
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metabolism of storage tissues has shown that in ita 
Sieh gee to salts the effective ions are the cations, 
ough their effect is modified by. the anions 
present. The inter-relations between organic acid 
eoan and salt uptake of barley roots, already 
referred to, are not explained by the theory of anion 
iration. Further, Lundegirdh’s conclusion that 
a‘ effective aeration is a drawback for intensive 
anion uptake” is not by our i tal 
It is desirable to streas the importance, in absorption 
experiments on roota, of the metabolic status of the 
roots studied and their initial salt oontent. In so 
far a8 comparisons may be made of the resulta of 
at aaa Broyer’ on young barley roots and of 
L on wheat roota of similar age, the 
indication is that the former material was so prepared 
that it had a much greater capacity for rapid salt 
accumulation than the latter, and thus some of the 
factors associated with salt absorption may have 
been more © ly defmed. Items of technique 
assume 00 le importance when general theories 
are proposed. Both in the barley root and potato 
disk attempts were made to control the 
essential variables, biological and otherwise, and so 
to standardize the conditions and the absorbing 
system that clear-cut resulta This pro 
cedure, though laborious, is justified y results. - 
fidence in the principal conclusions is inoreased 
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because they have not only been repeatedly verified 
over @ period of years but also because they apply 
equally to the quite diverse systems which have bean 
investigated. The implications of this, we believe 
impreasive evidence, have not bean y con- 
sidered by Lundegardh. It is, therefore, legitimate 
to suspend judgment concerning the reality of the 
anion respiration cosfficientsa—which purport to be 
characteristic of the anion species—until their 
reality is evident, not merely from the none too con- 
cordant sete of data from which this conos tion was 
originally derived, but also from inv 


certain measurements of aoe eee which ate 
thought to arise between the culture solution and the 


standing of the thermodynamic system involved. It 
has not been proved that the potentials do in fact 


have the origin suggested. 


, Landogizih, H, NATUR, 148, 208 (1080). 


i! 
W 


* Iandegirdh, H., Biochem. ¥., 800, 104 (1937), 


Modern Views on Magnetism 
Conference at Strasbourg 


OONFERENOE on magnetism was held at 

Btrasbo during May 21-25 under the 
auspices of the onal Institute of Intellectual 
Co-operation and of the Service Central de Recherche 
Solentifique de France. The discussions were directed 
by Prof. Pierre Weiss, to whom and to whose ool- 
leagues so much of the progress in the subject is due. 
As well as the members of the Strasbourg laboratories, 
thors: were. Borne- thirty. -Spedialista” -from other 
institutions. 

The conference brought home the contrast between 
the positions of the theories of paramagnetic 
salts on one hand, and ferromagnetism and paramag- 
netiam m metals on the other. P 
stands in rather the same relation to quantum 
theory as astronomy does to Newtonian mechanics, 
in being the field in which resulta in the most detailed 
agreement with i t can be obtained. This 

state of affairs is due mainly to the theoretical 

of Kramers and Van Vleck, and to the experi- 
mental work carried out at Strasbourg, Leyden, 
Madrid and elsewhere. Reports on the present state 
of the subject by Foex, Cabrera and by Van Vleck 
revealed, it is true, a number of unexplained facta, 
but the general atmosphere was one of eron 
between theory and experiment. a De a S 
said of the resulta on magneto-optics presen by 
Beoquerel, Bixette, Rabinovitch and Cotton, and 
Ollivier. 

The discovery of the magnetic cooling method, 
discussed in a report by Simon, has given an 
added importance to of salts and 
suggested new problems for investigation, for 


example, that of paramagnetic relaxation. A report 
on tic relaxation was presented by Gorter 
and Kronig. The question at issue is the time taken 
for the atomio magnets in a paramagnetic crystal to 
get into equilibrium when the field is switched on. 
For nuclear spins this time may possibly be so long 
as to prevent their use for reaching low temperatures. 
For atomic magnets, the authors quoted suggest two 
mechanisms by which the energy of magnetization 
can be dissipated. The actual magnetio interaction 
between the elementary magnets, amall though it is, 
is capable of Ing up some energy, and under 
certain conditions absorb the energy of - 
tization before this energy can be communi to 
the lattice vibrations. The effect of applying a field 
will thus be to lower the tem of the assembly 
of magnets below that of the lattice. If, however, 
the orystel is already m a field of more than about 
2,000 gauss, this cannot happen; an elementary 
magnet can only come into equilibrium by giving up 
ita energy directly to the lattice vibrations. 

In metals, and especially in ferromagnetic metals, 
ee 
equations of BS ee ii mechanics than for paramag- 
netic salta. is because we have here to do with 
exchange interaction between the atoms; since the 
electrons are continually i places, one has to 
treat the whole assembly of electrons in the metal as 
one dynamical system, whereas a paramagnetic ion 
in a crystal can to & very good approximation be 
treated as moving in an electrostatic field. One 
starts from one or other of two models ; the collective 
electron or Bloch model, in which the electrons are 
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treated as running through the lattice as a whole 
independently of each other, and the London-Heitler- 

i model, in which the electrons are supposed 
to be bound to individual atoms and to move only 
by changing places. The relation between these 
models was discussed by Néel, Stoner, Mott and 
others, but remains by no means clear. It may, 


however, be of interest to give the iption of a 
ferromagnetic metal or alloy which from the 
A metal such as nickel must be thought of as a 


*mizture of ions in different states, (3d)*, (8d)* and 
perbabe higher states of ionization. The conduction 
electrons move freely among the ions, and number 
about 0-6 to 0-7 per atam. The elementary ts 
are'the ‘holes’ or vacant places in the nearly completed 
shells of the ions. The holes in the ions are oon- 
tiftually moving about from ion to ion; to this 
motion is ascribed the large electronic specific hests 
obaerved in iron, nickel, dium and platinum at 
helium temperatures. If ions with the configurations 
(8d are present, then pairs of coupled spins with a 
moment of two Bohr magnetons will move through 
the crystal. The possible energy states for these 
holes, or pairs of holes, form bands with an energy 
“spread of about 8 electron volta, as shown by experi- 
ments on soft X-rays (Farmeau, Skinner). However, 
there may well be strong correlation forces which 
prevent more than one elementary magnet from ever 
being in one atom. If this is the case the correct 
model for a ferromagnetic material would seam to be 
of the Hei type, modified to take account of 
the fact that the number of lattice pointe is greater 
han the number of magneta, a fact which allows the 
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free motion of the magnets (holes) already referred to. 
An interesting first step in this direction has been 
taken by Stoner, who has worked out the effect of 
introducing a Weiss intramolecular field into the 
collective electron treatment. 

For nickel and nickel-rich alloys the total number 
of positive holes in the d shells is equal to the satura- 
tion moment in Bohr magnetons ; the report of Néel 
showed very clearly that this cannot be the case for 
iron. Here the ions must be present in a large number 
of different states of ionization, and only some of 
them give a positive exchange integral and thus a 
contribution to the ferro-magnetiam. 

There were interesting discussions on what happens 
to the orbital moment in ferromagnetic materials, 
evidence bei wn from the gyromagnetic effect 
(Suokmnith, Barnett) and from the saturation 
moments of alloys (Forrer). From the theoretical 
pomt of view this problem remains quite obscure. 

Becker, Suckamith and Gerlach gave results 
bearing on the magnetization curves of farromagnetic 
materials. A large number of facts seem to indicate 
that a small piece of material has a high coercive 
force. According to Beoker, e magnetized material 
contains nuclei at which demagnetization can start, 
and such nuclei would not be present in a small 
specimen ; but no explanation could be given of the 
nature of these nuclei. 


cussed by Krishnan, in particular their magnetic 
anisotropy. As pomted out by F. London, the 
‘orbit’ responsible for the diamagnetiam in naph- 
thalene, anthracene and eo on must extend over the 
whole molecule. 


Work of the Discovery Committee 
Fifth Commission of the R.R.S. Discovery II 


HE Discovery Committee’s vessel R.R.S. Dis- 
covery IZ, built in 1929 for oceanographical 
research in the Southern Ocean, returned to London 
from her fifth voyage on May 9. Leaving England 
in October 1937, she spent the southern summer 
circumnnavigeting the antarctic continent, making 
observations along the northern edge of the paak-ice 
south of the Indian, Pacifico and Atlantic Oceans, 
and running lines of stations across the antarctic, 
subantarctio and subtropical regions as she came 
northwards to Australia, New Zealand and the Falk- 
land Islands for fuel. 

In the subtropical and subantarctic regions a full 
station waa worked every day: temperatures were 
measured and water samples taken at a series of 
depths between the surface and the bottam, and neta 
were fished to depths of at least 1,000 metres. In 
the antarctic zone extra neta were fished to obtain 
@ more complete picture of the distribution of the 
small prawn-like krill (Wuphousia superba) on which 
-the whales feed, and a constant look-out was kept 
for whales. Near the ice-edge, and in regions where 
the krill are known to breed, the work was still more 
intensive. 

A qualitative picture of the watar circulation in the 
Southern Ocean and the distribution of factors that 
influence plant and animal growtH had been obtained 
on previous bait and although this latest voyage 
extended the work whenever possible, ita main objpot 


was the collection of data for comparison with 
previous observations, particularly in regard to the 
contrast between summer and winter conditions. 
The circumpolar voyage was completed early in May 
1988, and the remainder of the commission was 
devoted to the syatematio survey, month by month, 
of & limited section of the Southern Ocean. Such 
repeated observations are of great assistance in the 
elucidation of oceanographical problems, and it is 
noteworthy that the International Council for the 
Exploration of the Sea is planning a aimilar though 
more, concentrated survey of the Faroe — Shetland 
region. 

The area chosen was the antarctio sector between 
the Greenwich meridian and 20° E.: this afforded a 
good opportunity for the examination of typical 
antarctic, subantarctico and subtropical conditions, 
and at the same time it allowed a continuous examina- 
tion of the terminal region of the Weddell Sea current, 
& matter of great importance, since the Weddell Sea 
has been found to be by far the greatest centre of 
production of krill. 

After refitting in Simonstown, the Discovery IT 
steamed southwards al the Greenwich meridian 
as far as the ice-edge, after a short cruise away 


‘from the ice to a point some 300 miles to the north- 


ward in 10° E., she returned northwards along 20° E. 
Between July 1, 1038, and March [9, ,1939, thie 
voyage, south and north, was made seven times, and 
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altogether within the last two and & half years the 
0° line has been examined eleven times. 

`> The preliminary examination of the repeated 
observations shows that there are important changes 
from month to month, particularly at the surface ; 
but—and the discovery is a matter for great satis- 
faction—the in the deep water are not large 
enough to invali ® qualitative picture of the 
water circulation drawn from observations made on 
only one or two occasions. It is hoped that a closer 
examination of the repeated observations will give 
reliable quantitative information, and that many 
problems—chiefly those connected with the speeds 
of the water and plankton movementa—will be 
‘brought nearer solution. 

The data and collections obtained, a valuable 
supplement to those of earlier voyages, have been 
_ brought to England, and the scientiflo staff are 

settling down to what it is hoped will be a very 
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The pressure of the scientific work on the fifth 
commission left little time for work, but 
charta have been prepared of the y Islands, 
and of the antarctic coastline between the Greenwich 
meridian and 44°H. Along this part of the coast 
there is a very narrow shelf, and in one place the ice- 
barrier was found to protrude beyond the 1,000- 
fathom line. One bay, however, that was entered 
was found to and in a low ice-shelf 10 feet high with 
_ & sounding of 60 fathoms within & distance of three 
cables; behind the bay snow-covered slopes rose 
gradually to 2,000 ft. The only exposed rock seep 
along the whole coastline was one snow-free beulder, 
and e small expdéeure at the foot of a ahoulder. . 

The ship was commanded by ‘Captain Hill, and 
Mr. Herdman was the senior scientific investigator 
on board. In addition to the Oommittee’s own staff, 
Australian, New Zealand’end South African scientific 
workers were carried for some parts of the com- 
mission. 





Glass Technology at Sheffield 
i New Buildings 


j i Department of Glass Technology in the 
University of Sheffield came into bemg as a 
result of a scientifc advisory committee set up by 
the University of Sheffield in 1914. The Department 
was founded in June 1915 and existed by courtesy 
in various rooms m the University buildings. A 
small building to deal with experimental work was 
erected and occupied without any formality early in 
1917, but growth and the need for returning borrowed 
acoommodation to its rightful owners on the con- 
clusion of the Great War compelled a move to other 
premises some distance from the University buildings 
in 1921. It was always felt that such a move could 
only be temporary, but not until 1985 was a suitable 
aite found to house the Department in a worthy 
manner. This was acquired in 1936, the twenty-first 
anniversary year of the Department, and the appeal 
for funds called forth a most gratifying response. In 
‘addition to the subscriptions of more than £37,000 
to the Glass Delegacy’s fund, the Society of Glass 
Technology has contributed £2,600 towards the cost 
of the lecture theatre and adjacent rooms, and old 
atudenta and staff have furnished the profeasor’s 
room. The Frank Wood Library also was the subject 
of a special fund of some £1,150. 

On Monday, June 12, the new buildings were 
formally opened by the Right Hon. Lord Riverdale 
of Sheffield, chairman of the Advisory Council for 
Scientific and Industrial Research, after dedication 
by the Right Rev. the Lord Bishop of Sheffield. 
` “In his remarke, Lord Riverdale emphasized that 
one of the prime needs of the world to-day is oon- 
fidence. Such confidence in the Glass Department 
has been felt by the industry that theee new buildings 
are the result. What began as a local movement is 
now not only national but also international, for the 
Society of Glass Techno. draws ita members from 
all over the world and in harmony with other 
aimilar bodies abroad. ` = 
’ The actual opening ceremony consisted of the 
drawing &part of curtains woven from glass silk 


hung before the main doorway. Mr. Geoffrey 
Pilkington then unveiled a tablet in the porch 
commemorating the ing, after which a degree 
congregation was held m the Museum for the purpose 
of conferring the degree of LL.D. on Mr. 8. P 
Bagely, the chairman of the Glass Delegacy, and of 
Ph.D. on Mr. B. P. Dudding, who as president of the 
Society of Glass Technology that year launched the 
Sosiety’s Elmfield Fund. The vice-chancellor, Dr. 
Irvine Masson, seid that the building is a monument 
to the good relations between the University and the 
glaæ industry. Its products would be two—new 
knowledge and scientifically trained men. 

The ident of the Society of Glass Technology, 
Dr. 0. J. Peddle, next unveiled in the lecture theatre 
a tablet bearing the names of the donors to the 
Socisty’s fund, and the ceremonies were pleasantly 
concluded by the presentation to Lord and. Lady 
Riverdale of a glass rose bowl by Mrs. W. E. 8. 
Turner, and a speech of thanks by Prof. Turner, to 
whom many tributes were paid during the day’s , 


guesta: It is situated in two and three quarter acres 
of attractive grounds overlooking on either side 
small reservoirs and is about six mimutes'’ walk from 
the main University buildings. The original stone- 
built house has been retained to form an adminis- 
trative section. It contains on the ground floor an 
entrance hall with a pair of stained glass windows 
by Mr. S. M. Scott icting giaas makers at work 
and will house later a tablet with illustrations 
of great achievements by English pae makers 

ing -three centuries and bearing names of 
donors to the Glass Delegasy’s Fund. In the porch is 
a giass-fronted niche containing a glass casket 
which holds historic records. Opening off the entrance 
hall are the conference room, the profeasor’s room 
‘and the visitor’s room. On the first floor is the Frank 
Wood Library, contai a stained glass window in 
memory of Mr. Frank Wood, e librarian’s room, 
a . 
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records room and ladies’ rest rooms, whilst the 
second floor contains a small classroom and various 
store rooms. 

The new building runs on from the house to give 
a total frontage of 151 ft. 6 in., with a mean depth 
of 50 ft. It consists of Section A, separated by a 
gecond entrance hall from Section B. In addition, 
Section C runs off to form the limb of a letter L and 
contains the heavier practical equipment. Section A 
contains on the ground floor a central corridor 
opening into rooms on either side. These comprise 
the followmg: general office, refectory and kitchen, 
in which good use is made of glass for tiling and 
table tope, mechanics’ shop, drawing offloe, and 
laboratories for fhe study of optical radiation and 
X-rey, mechanical and ieee properties, with a 
small dark room. On the same floor, Section B 
cantains studente’ cloakrooms, a general physical 
and a high-temperature laboratory, and store rooms 
for a tus and materials. On the first floor, the 
whole of Section A 1s taken up by a museum 60 ft. 
long and 31 ft. wide on one side, whilst the remaining 
space comprises a small lecture room, museum 
keeper’s store, and a decorative Sret laboratory. 
Outside the museum in Section B is the landing, with 
- office, leading to the lecture theatre and preparation 
room. The theatre seats approximately one hundred 
and has & projection gallery, dimming device, and 
the usual services. On the second floor are the two 
laboratories, students and research, for work of a 
chemical nature, and two smaller rooms which are 


. 
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equipped for special branches of research. There are 
also an office and store rooms and the projection 
room on this floor. A lift connects all floors with the 
basement, where the following are located: meter 
room and pipe duct, boiler room, bettery room, 
dynamo room, and various store rooms. 

Section O, only half of which is at present erected, 
is to have a length of 75 ft. It now consists of three 
rooms, one of which is built over an archway and is 
devoted to raw materials and mixing, whilat of the 
other two, 50 ft. by 36 ft., that on the ground floor 
ia used for the storage, preparation and testing of 
refractories, two small laboratories being partitioned 
off for the latter purpose.- The remaining room on 
the first floor is given over to glass melting and is 
equipped with a variety of furnaces, gas end electric- 
ally heated. Provision has been made for the building 
of large furnaces, and an adjustable stage has been 
built below an opening in the floor to accommodate 
regenerator or recuperator structures without taking 
up too much of the space in the refractories section 
below. 

Throughout the building glass has been used as 
much as possible and Vitrolite, glass bricks, Thermolux 
and armour-plate glass, together with glass silk 
insulation have been effectively employed. Special 
mention may be made of the large glass dome over 
the stairway, the glasa panels in the latter, the 
various stained glass windows, and the window to 
be erected m the mussum depicting ‘‘Glassmaking 
through the Centuries”. 


The Royal Society and the Kaiser Wilhelm Gesellschaft 
Exchange of Visits 


N the autumn of 1938, followmg a suggestion of 
the president of the Kaiser Wilhelm Gesellschaft, 
arrangements were made by the president of the 
Royal Society of London, Sir William Bragg, and 
representatives of the Kaiser Wilhelm Gesellschaft, 
for an exchange of visita between these two bodies. 
The Kaiser Wilbelm Gesellschaft, founded in 1911 at 
the suggestion of the Kaiser Wilhelm I, has as its 
aim the encouragement of the natural and human 
scienoes, primarily by establishing and maintaining 
research institutes for natural science in Germany. 
This exchange of visits was welcomed by the 
Royal Society, which, since ita foundation in 1662, 
has always sought to maintain, irrespective of race 
or politica, the liveliest interest in the work of men 
of science throughout the world. Consequently, 
arrangements were made for two fellows of the 
Society, Prof. F. G. Donnan, emeritus professor of 
chemistry in the University of London, and Prof. 
A. J. Clark, professor of materia medica in the 
University of Edinburgh, to visit Germany in March ; 
at the expreas wish of the Kaiser Wilhelm Gesellschaft 
‘for a lecture on a non-scientific subject, Prof. Dover 
Wilson, the eminent Shak scholar, was 
invited by the Royal Society to visit Berlin to 
lecture. The visita, which took place in March and 
April, were highly successful. The visitors were 
most hospitably entertained by ,their German col- 
leagues and were afforded facilities for ` visiting 


laboratories and research institutes. š 
: a e 


The Royal Society 1 entertaining during this 
month four German men of science. They are 
Freiherr von Verschuer, of the University of Frank- 
fort-on-Main, Prof. R. Kuhn, of the Kaiser Wilhelm 
Institut für Medizinische Forschung, Heidelberg, 
Prof. F. Wever, of the Kaiser~Wilhelm Institut fur 
Eisensforschung Forschung, Disseldorf, and Prof. 
Otto Hahn, of the Kaiser Wilhelm Institut für 
Chemie, Berlm-Dahlem. Freiherr von Verschuer and 
Prof. Kuhn delivered lectures before the Royal 
Society on June 8 and 9 respectively ; Prof. Wever 
will speak at the Royal Society on June 22 at 4.30 
on metallurgical research, and Prof. Hahn at the 
Royal Institution on June 23 at 2.80 on the fission 
of uranium nuclei by neutrons. 


RESEARCH IN TWINS 


The first exo lecture between the Kaiser 
Wilhelm Gesellschaft and the Royal Society was 
given on June 8 by Freiherr von Verschuer, professor 
of human genetics and eugenics at the University of 
Frankfort-on-Main. This institution has devoted 
itaelf especially to the study of twins and the subject 
of the lecture was twin research. 

Prof. Verschuer pointed out that Galton in 1875 
was the first to recognize the importance of the 
study of inheritance in twins, disti i between 
monozygotic or identical, and dixygotic or fraternal, 
twins. The twin method dissociates the parts played 


1036 


by heredity and environment in the development of 
the individual A resemblance di is has been 
established for determining the identity of similar 
sexed twins, and case of identical twins is 
confirmed by identity of the blood groups. Examina- 
tion of the after-birth of many twin births shows that 
identical pairs may have one chorion or two. Hair 
colour and eye colour are useful characters in diagnos- 
ing twing among Loh osm but not among Mon- 
golian or African peo where these features do 
not vary appreciably. Vinten! twins are genetically 
identical persons, so that even skin transplantation 
can take place between them. All differences between 
such twins are.therefore non-hereditary. 
In a considerable study of tuberculous twins, 
over ten years, striking evidence has been 
obtained of the pete Nae of an inherited disposition 
to tuberculosis. In several cases identical twins 
living for many years under very different conditions 
nevertheless sickened and died of the same form of 
the disease at almost the same time. In identical 
twins the number of concordant reactions to tuber- 
culosis is very high compared with that of ordinary 
twins 


Inheritance in relation to numerous other diseases 
is being studied by recording all the twins in a given 
district and period, or by ing the twins 
among all the patients at certain olinios who are 
suffermg from a particular disease. 


CHEMICAL BASES OF THE BIOLOGICAL ACTIONS 
OF LIGHT 


. The second ex lecture was delivered on 

Jube 9 by Prof. R. Kuhn, of the Kaiser Wilhelm 
Institut fir Medizinische Forschung, Heidelberg, and 
penmi of the German Chemical Sooiety. Prof. 

uhn said that the elucidation of the mechanism 
of the many living proceases in which light is con- 
cerned involvea the application of well-esteblished 
photochemical principles and experimental technique. 
As only light which is absorbed can cause a photo- 
obemical change (Grotthus-Draper law) one first looks 
for @ photosensitive substance which absorbs light 
of the active wave-length. The correlation can often 
be confirmed by comparing quantitatively the ‘action’ 
(photosensitivity) curve with the extinction oo- 
efficient curve of the absorbing substance. In many 
caseg the photosensitive substance is present in such 
minute amounts that careful axtraction im the dark 
from a very large bulk of material is necessary in 
order to find it. 

It is possible to make tions as to the 
types of organic structure which will lead to absorp- 
tion in a certain part of the spectrum such as the 
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visible. There are, of course, many examples of these 
typee found in planta and animals. Furthermore, 
associated with these organic structures, there are 
certain types of photochemical change, such as cis- 
trans transformations, shifts of the double-bond 
position, ring breaking, and production of free radicals. 

Tt is a familiar fact that the higher green plants 
grow towards the light. The ‘action’ curve has 
recently been found to carrespond to the abso ui 
curve of carotine. The latter a tly p 
sensitizes the conversion of awxine-a, a oa 
promoting substance, into an inactive lastone com-e 
pound. On the sunny side of a plant the cell growth 
is therefore inhibited, while on thp shady side it is 
not, hence the turnmg towards the light. 

Gametes of Chlamydomomus eugametos in the light 
liberate a substance which sensitizes their copulation. 
This substance is found in high concentration m the 
stigma of Crocus sativus and is called crocin. The 
gametes are extremely sensitive to this substance, 
0-4 mgm. in 104 om.* being sufficient to activate . 
them when their concentration is 2 x 10* om.3, 
As the molecular weight of crocin is 078, this corre- 
sponds to one molecule per gamete. A concentration 
a hundred times stronger is neceasary before fusion 
between males and females takes place, but such a* 
concentration is still far below the limite of detecting 
this highly absorbing substance by means of the eye. 
The specificity for the male and female species has 
bean correlated with the ois and trans forms. 

In fishea, the liberation in the dark of a light- 
sensitive substance, 1,2,3 4,5, 6,8 heptahydroxy, 7- 
ethyl-naphthalene, by ‘the Tipe eggs anemia 
attracts the spermatozoa. 

The photo sok ity of buman skin was studied by 
projectmg the spectrum of a carbon arc on & test 
area for four minutes. The usual erythema maximum 
at 800 mp was found to develop after four hours, but 
a marked browning with maxima at 360, 880 end 
408 mu developed in a much shorter time. The 

at 300 my diss in a few weeks, 
while that at longer wave-lengths persisted for some 
months. In s similar manner the ‘action’ curve of 
the ripening of a green banane akin was studied, 
and it was found to follow closely the absorption 
spectrum of chlorophyll. 

Photosensitive substances, particularly visual 
purple, play a fundamental m vision. The 
action’ curve, that is, the luminosity curve, of 
scotopic vision follows closely the ebsorption rum 
of visual purple. A new colouring Cabane, 
astaxanthin, coupled to a protein, has been isolated 
from hens’ eyes, and certain ooincidences between ita 
behaviour and phenomena occurring with colour 
vision may mean that it is associated with this 
visual process. 


The S.S. British -Queen 


CENTURY ago, ‘no journal displayed more 

interest in. the progress of trans-Atlantic 
steam navigation than the Athen@um; and in ite 
issue of June 22, 1889, it referred at length to the 
British Queen, which was built at the same time as 
the Great Western, but the completion of which had 
been serloysly delayed. In June 1889, the British 


Queen was still in the Clyde, having her machinery 


. the 


fitted by Robert Napier, and the Athenaum said : 
“The completion of this vessel is looked forward to 
with muoh anxiety by all who take an interest in 
vament and extension of steam navigation 
and who desire the peaceful and PAo 
beneficial intercourse of civilised nations 

be most certainly a great experiment, in the theory 
sree nayigation, on many interesting points.” 
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The journal promised to give an account of the 
voyage of the ahip from the Clyde to the Thames, 
and added to ita article some notes from a “Scientific 
Correspondent” who had visited the ship. “Every- 
one admits,” he wrote, ‘that she is a very handsome 
vessel; and haps the greatest proof of her 
symmetry is that ag she reposes ber leviathan bulk 
on the level shore, she does not appear so enormous 
as she really is... . Ib was only when I gained 
the deck of the British Queen that I became thoroughly 
mm with the truth of her enormous size. The 

* deck is a long promenade, and the distance from 
stern to stem is a good rifle shot; her breadth on 
Weck being some sixty feet. Descending to the engine 
room... looking up you perceive the men who 
guitle the whole machinery and regulate and direct 
the combined strength and simultaneous energy of 
800 horses, with greater success than the tyrant 
Philopater and his galley of 3,000 slave power, and 
feel that you are in the presence of one of the noblest 
of human creations. . . .” 

The British Queen was built on the Thames at 
Limehouse by Curling and Young for the British and 
American Steam Navigation Company. This com- 

. pany had been founded through the efforts of the 
American lawyer and business man Junius Smith 
(1780-1858), who had been greatly assisted by 

r Laird (1808-61), the African explorer. She 
was 275 ft. long from figure-head to taffrail, 40 ft. 
6 in. wide between the paddle boxes, and of 1,863 tons, 
being the largest steamship afloat. She had a two- 
cylinder side-lever engine, with cylinders 77} in. in 
diameter and 7 ft. stroke, driving paddle wheels 31 ft. 

“m diameter. 





University Events 


Butrast.—The Senate of Queen’s University has 
decided to confer the following honorary degrees, 
among others: D.So. on Dr. J. H. Smith, until 
recently head of the Department of Engineering in 


the ‘ast Oo of Technology ; Doctor of Laws 
on Prof. F. H. Hummel, until recently professor of 
Civil i in the University; F. W. Ogilvie, 


formerly vice-chancellor of the University and now 
director general of the British Broadcasting Oor- 
poration. 

Campripas.—W. Campbell Smith, kee of 
minerals in the British Museum (Natural Ty), 
has been approved for the degree of So-D. 


Guascow.—The King has been pleased, on the 
recommendation of the Secretary of. State for Soot- 
land, to a ve the appointment of Prof. J. W. 
Cook, profeasor of chemistry in the University of 
London (Royal Oancer Hospital), to be regius pro- 
feasor of chemistry in succession to the late Prof. 
George Barger. 
Houri.—The following appointments and pro- 
motions, to date from October 1, have recently been 
.made: P. G. 'Espinase, to be lecturer (grade A) 
in the Department of Zoology; Dr. W. B. Orr, to 
be lecturer (grade A) in the Department of Ohemistry ; 
Dr. J. Bronowski, to be lecturer (grade B) in the 
t of Mathematics; Dr. G. Tatham, to 
be lecturer (grade B) in the Department of Geography. 


Lonpox.—G.,W. Pickering has been appointed, as 
from October 1, to the University ohair of medicine 
. . e 
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tenable at St. Mary’s Hospital Medical School. Since 
1980 he has worked at University College Hospital, 
being appointed as assistant in the Department of 
Clinical Research and, in 1936, as lecturer in cardio- 
vascular pathology. In 1931 he was appointed a 
member of the permanent scientific staff of the 
Medical Research Council. 


Oxrorp.—The appointment of the first twelve 
fellows of Nuffield College, following on the appoint- 
ment last year of its warden, Dr. H. B. Butler, marks 
the beginning of its corporate existence. The six 
faculty fellows, all of whom are fellows of existing ` 
Oxford colleges, are Mr. R. 0. K. Ensor, Mr. J. Fulton 
and Miss Perham, representing the political 
aide, and Mr. G. D. H. Cole, Mr. R. L. Hall and Mr. 
R. F. Harrod, representing the economic. The six 
visiting fellows, whose task is “to assist those 
engaged in the University in research by giving them 
the fruits of their experience in practical affairs’, 
are Lord Hailey, Lord Cadman, Sir Walter Citrine, 
Sir George Etherton, Mr. Olaude Vickers and Mr. 
A. P. Young. In two years’ time it is hoped that 
the buildings will be up and ita gates open to the 
kind of persons for whom the College was intended. 
Apart from the fellows and the distinguished visitors 
for whom accommodation m the Oollege will be 
provided, there will be forty students, all of whom 
will be reading for the degrees of D.Phil, B.Litt., or 
B.80., or engaged in some approved piece of research. 
These, if men, will be accommodated also in the 
College. It is expected that after 1941, Nuffield 
College will become the centre ın Oxford for all 
those who are concerned with the practical or 
theoretical treatment of social, economic and-political 
problems. - 





Societies and Academies 
London 


Royal Society (Proo., A, 171, No. 945, 187-280, 
May 19, 1939). 


Sœ C. V. Raman and K. 8. VENKATA RAMAN : 
Determination of the adiabatic piezo-optio coefficient 
of liquids. 

R. G. W. Norra and E. F. Brooxman:. The 
mechanism of polymerization reactions. (1) The poly- 
merization of styrene and methyl methacrylate. 

E. V. APPLETON and K. WEEKES: On lunar tides 
in the upper atmosphere. 

K. G. Buppay, J. A. RartoLora and M. YV. 
Wires: Further investigations of very long waves 
reflected from the ionosphere. 

P. 8. H. Huey: Diffusion in absorbing media, 

J. F. Arran and E. Ganz: Influence of pressure 
on the thermal conductivity of liquid He L. 

G. P. Kans: Influence of nitrogen peroxide on 
the two-stage ignition of hydrocarbons. 

H. Feðmurom, W. Herrene and B. Kaun: Devis- 
tion from the Coulomb law for the proton. 


Edinburgh 
Royal Society of Edinburgh, May 1. 


P. M. 8. Buacxerr (Bruce-Preller address): The 
mesotron: the new unstable cosmic ray particle. 
Recent work both theoretical and experimental has 
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ye eee ees 
particle with a mass of about 160 times 
aia athe erie It has further bean shown that 
g diane peradi (eaesobion) la anstahla Eai Gaya 
when at rest with a mean life of about 2 x 10~ seo. 
This instability of the mesotron provides an explana- 
tion of many hitherto unexplained facta, such as the 
failure of the maæ absorption law, and the tem- 
perature effect of coamic rays. The mesotron must 
be produced in the’ here by some incident 
stable partioles, but the mechanism of this is still 
uncertain. 

I. M. H. Erewanmeron: Non-sssociative oom- 
binations. This paper anvisageg an extension of the 
elementary theory of permutations and combinations 
by ing account of the way in which the elements 
ofa ination are associated together. _ 

T. M. MacRopaet: Expressions for generalized 

hypergeometric functions in multiple series. Various 
known formuls for the ordinary hypergeometric 
function are extended to hypergeometric 
functions. This is made possible by the use of 
multiple series. Among the formuls discussed are the 
alternative forms of the h: ic function, 
Saalschiits’s theorem, and Gauss’s formula for well- 

Ian Sanpmman: The molecular spectra of the 
hydrogen isotopes (2). The assumption of a common 
potential function for the isotopio states. An analysis 
of one of the states of the isotopic molecules, h 
deuterium hydride, and deuterium (the last two from 
the measurements of Dieke and Blue), has been 
carried out by the method of Dunham in order to 
teb whether it is posible to represent the spectro- 
scopic date for the three isotopes by an application 
of the ordinary mass-effect theory for molecular 
isotopes. The conclusions are (1) that the inter- 
nuclear distance in the three i ic molecules 
cannot differ very much dnd (2) that the potential 
functions of the three isotopes f 
second implies that the electrio fleld of the deuteron 
differs appreciably from that of the proton. 

N. W. Raprorre: Further contributions to our 
knowledge of the fossil Schizmacem (Senftenberzia). 
Using the transfer -and oxidation methods in an 
analysis of the fructifloations in two Carboniferous 
fern-like compressions of the aa ae FERL ge 
pennaformes, and Dactylotheca 
mechanism is revealed in detail, and oo spores, 


in different developmental stages aro- 


remaining specifloall, 
parison of the sporangia of both lanta with those of 
Senfienbergia plumosa, and of the li Schirsaceous 
type Anewnia, indicates a series in which pro- 
gressive structural changes have occurred in oon- 
nexion with the annulus, and in which spore output 
has diminished. 

F. Yates: Tests for significance in the differ- 
ence between regression coefficients derived from 
two seta of correlated variates. The test of 
significance for the difference between 
coefficients calculated from a sam peat involving one 
set of variates is known. The considers the 
more general case, which also occurs in practice, of 
two sete of variates, and derives the appropriate 
testing formule. The necessary computations ‘are 
reduced to c and easily calculable shape, 
which is illustrated by a worked example. 
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Paris 
Academy of Sciences (C.R., 208, 1869-1444, May 1, 
1989). 

E. BOREL: An interpretation of virtual probabilities. 

J. Draam : Application of the method of Darboux 
to the equations s =f (x,y,s,p,q) : rational invariante. 

J. (mazg: Action of @ circular ring on the peri- 
helion and the node of a planet. 

G. Herusromn: Construction of equations 
8+ eye PAr r) = 0 which have an invariant of me, 
second o. 

M. Eom: A characteristic property of some. 
harmonic and biharmonio functions, 

8. Wiaoms: Peeudo-conformal * transformations 
admitting an invariant boundary point. 

B. Kwai: Equations independent of the theory 
of the photon. 

R. Ravuxros: The linear equation of the Beant 
order and the differential 

L. Hwan and Mus. R. TERMAN : Existence of 
Be re ee ee E BA Ebt 


F. Param: Calculation relative to the eventual 
conditions of chain transformation of uranium. * 

H. vow Harman, son., L. Kowanser and P. 
Bavirox : Simple capture "of thermal neutrons at 
of resonance neutrons by uranium. 

L. Grmavt-Exuae: Theory of differential potantio- 
metrio titration (weak acids and bases). 

J. Lacowra and R. Faaywarn: Study of the 
infra-red absorption spectra by the powder method” 
(acetates, formates, oxalates, acetylacetonates, sul- 
phates). 

H. Jourver and A. Porrsvin: Formation of 
granular structures in the upper transformation 


domain of steels. 
Partial hydrolysis of sulpho- 


R. VOILLAFOSSS : 
acetic dichloride. 

R. Oonnosset and G. Mormra: Probable 
existence of three a-x’-dibenzylcyalohexanones. 

M. Mousesron, R. Gaanase and M. Ronaynoux : 
Constitution of the essential and other oils of Juni- 
perus oxyoedrusa L. 

R. Qaras : A new example of passage of the G, 
oycle to the O, by pinacolio dehydration. 

F. Pearu: Silurian Bryozoans of the Black 

8. Mazitoum: Propagation of some hydrometrio 
components in the basin of the Orontes. 

R. Buamav, M. Dovuausr sod Pu. Wun: 
Radio soundings in Australian seas. Data were 
obtained in February and March (Australian summer 
season) on the altitude and temperature of the 
ke 
G. Dusom and Mus. 'O. Dosow: Micropalmo 
botanical characteristics of a peat in Togoland. 

M. Onapmravp : Active and inactive mitochondrial 
elements in diatoms of the genus Fragiloria. 

J. and Mux. Furpwann; Alternation of genere- 
tions in the Bonnemaisonisoess (Algua). 

M. Soaonpr and M. Gurroassr: Production by 
a-monochloronaphthalene and ¢-monobromonaphtha- , 


lene of effects produced by oolohicine on plant 
mitosed [namely, polyploidy], , 
H. Paar: 8 of the possibilities of submarine 
respiration. 


A. Porac: Interpretation of the Le Grand-Geblewics 
Eepe A large briliant fligkering source of 
, coloured or monochromatic, observed by in- 
t vision, Appears continuots and colourless when 
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the flicker frequency is 40—50 a second. This can be 
explained on the basis of consecutive images. 

Miia. Q. Cousin: A graphical method for the 
analysis of hybridization applied to researches on 
different species of crickets. 

Ming. P. BERTHER : Variation of the coefficient 
of specific magnetization of oxyhsmoglobin in the 
presence of soda and of hydrochloric acid. 

P. Maser: Relation between the concentration 
and colloid-camotic preasure of blood serum. 

M. DOLADILHH : tribution to the problem of 
«he extraction of hæmolysin. 

M. Pury, J. Exseracs, O. Pusonrmea and P. 
Dowson: Experimental study of the biological 
intuens of a prolonged stay at a great altitude 
[Jungfraujoch]: hepatic and muscular modifications. 
In geese, after six months exposure, there is a distinct 
loWering of muscle iron and slight lowering of hepatio 
iron. In rabbita, muscular iron is unaffected and 
hepatic iron increased. 


Cape Town 
Royal Society of South Africa, March 15. 

J. L. B. Suara: A surviving fish of the order 
Actjnistia. The sub-class of fishes Crossopterygii is 
generally sub-divided into three orders, of which two, 
the Rhipidistia and the Actinistia, are generally 
stated to have no surviving members. Of the order 
Actinistia, fishæ of the family Coolacanthidm origin- 
ated in the mid-Palsozoic and became very abundant 
over a wide range, but all were supposed to have 
gecom extinct by the close of the Mesozoic, some 

million years ago. At Hast London there has 
recently been discovered a large living Coslacanthid 
fish, which is closely related to some of the Mesozoic 
forms. A general account, in not too great detail, of 
the specimen, and a figure, are given (see also NATURE 
of May 6, p. 748). 

J. L. B. Samrn: Marine fishes of two families and 
two genera new to South Africe. 

D. D. Nmppam: A hitherto undescribed industry 
from Mfongosi, Zululand. 

F. G. Cawsron: (1) Some observations on the 
alleged succession of teeth in snakes. (2) Some 
observations on the t of teeth in fishes. 

R. Guanxse: A method of correcting an objective 
noise meter for use on composite tones. 

H. B. 8. Cooxm and J. Dasmonp CLARK: New 
fossil elephant remains from the Victorias Falls, 
Northern Rhodesia, and a preliminary note on the 
geology and archmology of the deposit. 


Dublin 
Royal Irish Academy, May 22, 1939. 

T. THompon FLYNN : The ogg of the rare marsupial 
Sarcophitus. Sarcophilus, the “Tasmanian devil’, a 
polyprotodont marsupial, now exceedingly rare, 
agrees with Dasyurus viverrinus, Dideslphys and some 
other marsupials in producing more embryos than can 
be accommodated in the pouch. Twenty-two ova 
were found in the uteri, whereas the pouch has 
accommodation only for four. The egg is very similar 
in ita structure, particularly in the distribution of 
deutoplasm, to that of Phascolaretus, and in this way 
helps to confirm Caldwell’s description of the egg of 
the latter marsupial, a description which has been 
the subject of criticism. ose 
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Vienna 
Academy of Sciences, February 23 


L. Smm and R. Lana: Colouring matter in the 
yellow spots on diseased potato tubere. The oon- 
stituents are identified by their chemical properties 
and absorption spectre: 

L. Soma and ANNEMARIE POLACZAK-WITTEK : 
Diffusion of glycogen in liquid ammonia. Glycogen 
dissolved in liquid ammonia does not pass through 
a cellulose membrane, and must therefore exist as & 
colloidal polysaccharide in this medium. 

K. Gearr: Grey cloud in the region f, o, 103 
Tauri Visual observation of this region reveals a 
grey cloud, while on photographic plates the samo 
cloud appears black. This is probably due to the 
photographio technique commonly employed: tho 
usual hard gradation photographs of the Milky Wey 
certainly do not reveal all the objecta present. 

L. Lisocapmaye: Stadies of underwood. 

H. Zarra: Fossil relics of bone-eating animals, 
particularly the hyena. = : 

G. QÖTZINGEE: Drumlins in the Traun glacier 
region. 


Moscow 
Academy of Sciences (O.R., 21, No. 7; 1938). 


P. A. Cxerunkov: Spatial distribution of visible 
radiation produced by fast electrons. 

J. A. Kavostrxov: Polarization of the green line 
of the luminescence of night sky. 

J. Lastonov, O. V. Novixova-Minase and A. 
SEDIL: Fluorescence and absorption of praseo- 
dymium salt solutions. 

T. Boroviak-RoMaNnova : Effect of sodium, potas- 
sium and lithium salts introduced into the flame 
upon the intensity of the rubidium line. 

A. lespwerzxy: Sugar fermentation of cellulose 
by thermophylic bacteria. 

Y. N. Nær : Lower limit of the bottom fauna 
and ita distribution in the Black Sea. 

M. L. Karp: Influence of intrachromosomal and 
interchromosomal relations upon results of inbreeding 
and crossing. 

E. N. MaxosmmwNa: A new species of wheat, 
Triticum armeniacum (Jacubz.) sp.n. 

K. V. and L. V. ARNOLDI: Some relict elements 
and the coleopteran fauna of the Middle Donets 
region. 

A. A. Worrxewresocs : The question whether or 
not the structure and form variation of plumage 
following thyroidectomy may be regarded an index 
to masculinization. 

L. W. Poumtamw: (1) Hxplantation experiments 
of extremity rudiments. (2) Induction factors of the 
early stages of extremity formation in Amphibia. 


Tokyo 


Imperial Academy (Proc., 15, No. 4, 101-109, April 
1989). 


MATSUSABURO Fousrwana: A problem of dio- 
phantine approximations in the old Japancse 
mathematics. 

Juro Horrott and Taxao Kwan: Mechanism of 
the contact hydrogenation of carbonyl groups in the 
presence of metallic catalysts. . 
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Appointments Vacant 


APPLICATIONS are invited for the following appomtments, on or 
before the dates mentioned : 

HID OF THE DEPARTMENT OF BRGINEERING AND BUILDING In the 
Tete Gonga; ae Prnotpal Sune 17). 
LECTURER Of Mimura in the County Mining and Teohninel 

Sehool, Nuneaton—The Principal (June 17). 
LeOTUREE IF Hiumcrsidal Hey Bwana in the Swindon Technical 
Collage—The Director of Education, Otvie Offices, Swindon (June 21). 


LECTURA IF, ACATEAMEATIOS ini bha a take 3 oE Tipna Durham (Durham 
Divwton)}—The Secretary, Durbam oo, 88 North Balley, 


LeCTURER In Muralivrgr AKD CHmoeTey and LECTURER IN 
MecnantaaL iD BrevCTURAL Hwaurmmerne tn the Oocnstantimes 
Technical CoN gS). Director af Education, Hducatson Offices, 
Middlesbrough 

LECTURILE IN MECHANICAL BWGiNEERING Borough Poly- 
LST eee Ths PHattpal Oise 30) 

LECTURE It PRODUCTION Eorgonominre in the Oounty Technical 
Goleg, ean ‘The Director of Bdnostion, Coraty Hdusation 
‘ord (June 26). 


LECTULER IK Pores in ths Darby Technical College—The Clerk 
to the Governors (June 28). 


University 0 P Durham (Durham arham Division)—The , Durham 
Soe bites, $8 North Bally, Durham (June 29). 

HLD oF THE Hygiene PRODUCTION DEPARTMENT of the 
Northampton Połytoshmio, Bt. John Béreet, London, B.0.1—The 
Procupal (June 30). 

Oruna Torok m THa Somat Scrmmcms in Untvrecty 
College, Hul—The Registrar (June 30). 
‘om (grade 


TI) in the 
Ayr—The Director (July 1). 


RASHLRCH INPTITUTE IM AWWAL e atian 
Callas, Groat Goings Bizet, London, N-W 1- Tho Burm (uly 10 


| Saar rani ag ye rar tia nce gr a pg and 
The Academic 5 aca, 
House, W.0.1 (Jannary 31). 


PROFESSOR OF FORMATRY in the University of Oxford—The Registrar, 
Untvermty Registry, 


pa AUR? Or GEOLOGY In the University of Aberdoon—The Secre- 

À XIcROSCOTDEY, A PHOTOGRAPHER and AN ASSISTAKT TO DIRECTOR 

OF Busmazca to the Printing Printing and Allied Trades Research Association 
The Director of Research, 10 Robin Hood Court, London, 8.0.4. 





Reports and other Publications 
(not tnoludad us the monthly Books Supplement) 
' Great Britain and Ireland 


ee Society of Bootland forthe Year 

ding Sige Maroh 1 +6 plates (Adinburgh: Boo kal 
Annual , for the 

ampe ookin G Pp. u+85. (London: Empire Golon drowing 
Jobn Innes Hortloultural ‘Pwenty-ninth Repart 
for the Year 1938, Pp. t4. (London: John Innes Hortscultural 
Institution.) [285 
Mintsiry and Fisheries: Department of Agnouitare 
for Scotland Aquioultare Ireland Agr- 
oultural Beporta on the Work of Agneultural 
on certain Investagaiions 

in the United Kmgdom, 1085-1036. Pp. ¥+337 (London: HM 


of the Royal Sodety of Seenon 1938-1939. 
Vol 59, 1, No, 8: ee at 
Guapa By Dr. B. A. Robb and T, 81-00. 1s. 
VoL pars LNO Ee Bourees of Varieitzon tn Human eights. 
By Dr. EL P. Pp. 01-108. 1s. 0d. Vol 60, Part No. 10: 
On the Invariance of By Dr. K. Fuchs, 
Pp. 109-121, Is. Robert and Itd; Lon- 
don: WiHams and Norgate, Lid.) (245 


aide : of the ) [245 
Institute Britiah Geagre Pubheations Nos. 9 and 10: 
ap and in South-Hast 

By Dr. 8. W. W and David L. Pp. rvi + 
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Payee’ By Prot Poa io 

Dirac. (James Lecture. 1. 

Se N, Ha A o ia he ator ers G? sie Sam 
i a for 

States. By Dr. Ian Sandeman. . 180-140. 1s. Val. 59, 


u ranoni Pp tilda Oe 
(edinburgh | Robert Grant and Bon, Ltd; Landon: Willams and 

Amguecdidfe 1 : Natonal Moseum 
acid Be Sein a laa; Baniko toa Pompey Ninno, 
Madonai Mascum ot Wales) a. 7 ( [265 


of 

Oyolamen and Broad Mites on By F. Smi Pp. 16. 
5 cents. Publieation No. 850: The W: 

Program under the Pittman-. Act of 1087. By Albert W. 
Dey. Pp. 12 Hag No. 684: Food of Game 
Dacks ta, the iced 19 Oanada- -BY A- O. Mariaana T; M 
Uhler, 7 Plates. cents, : Govern- 
ment Prmting ) (305 
N fi oar odma BOT 1988. Pp 131 +7 plates, 
ow ‘or car une 1v¥+181+7 
(Delt : [30a 


Journal of the Indian Institute of Balanoe. STOL RRA e te 
Reactions of Ohromates ai m Bae 
of Chromium DR patar ana 8. 


Cano and ta Technical Applica- 
tions. By T. B. Bhaskaran, 8,0, Pilla! and V. Subrahman Pp. 127- 
of Baten.oe.. [305 


Hydrograflaka Anstalt. 1! 
hl YVattensthnden vid Rukets Kuster. H. oy 


se ae 
0. 

von D; Koteekts. Ld ees Ber. 
Iwe Hooh 


No. 105: 


a van dio Nauonale Moseum. Deel 1, Btuk 9 
m Roath African Archaeology ; A 
of New South By Dr. Ir. H. O. N. Van 
Hoepm. * Pp. 70-08+plates 3%- (Bloemfontein : 





HETHER as- indicated: by. ‘the support 
accorded to the work of the Society for 

- the’ Protection of Science and Learning, or by the 
care’ taken: of individual refugees in particular 
universities, and the efforts mgdp':to find oppor- 
tunities ‘for men of ‘learning: to. continue their 
teaching and investigations,’ the: universities of 
Great Britain have nobly secepted their respon- 
sibilities and shouldered burdens’ which’ -have 
often involved individuals in real sacrifice: By 
the universities -ab -leest ‘this: practical. task of 
óaring for refugee men'‘of science and learning has 


©Jegs,: Bir John Hope Simpson can -conalude”in ‘his 
‘study of thè refagee-problem* tHat Great Britain’s 
record in the’ admission of refugees is not dis- 
tihguiahed wheh--dompared- with: that' of France, 
Czechoslovakia or‘the United -States ‘of America. 
’ Even in academib circles; however, the problem 
‘has'rarely bean sonsidered: or-wider grounds than 
those ‘of humanitarianism andthe defence. of 
freedom of thought and: learning.. For this reason 
alòne the admirable dispassionate survey of the 
refugee problem as a whole which ‘has been con- 
ducted under the auspices of the Royal Institute of 
International Affairs is weloome. , This carefully 
prepared and lengthy report gives-an exhaustive 
study of the origins and: course of refugee move- 
mente as well as a record -of the methods adopted 
internationally, and. by individual: Governments, 
pad gE the ramen Tro eee esr eee 
philanthropic organizations.” 


l + The Betag Probie Report of a Burey: ‘By Str John Hoye 
Institute ‘of Inter 


Tak 


Telegraphic Address: 
Prom, LESQUARI, Loxnox 


“ Telephone Number t l 


WETALL 8831 - ” 





Peer o. "Population Problems: ‘in! Relation to Refugees 


eae 6 tks aaesep ta aetna to ol 
War mdvements which originated-1n European 
-countties; in’ the Ottoman -Empire ‘and’ in: the 
Rumian ‘Empire; and: refugee: movements arising 
from natural ceuses‘ suck as earthquake or flood 
aré also excluded. For aH these limitations, the 
survey gives -us' the’ essential -background for 
‘assessing the significance of the refugee problem 
and the many factord which are involved in it, as 
well as. the various. solutions proposed and ‘the 
obstacles to such solutions and to the movement 
-or abeorption of refugees. . ' 

Ove of the Great taaria OF thi surrey iw thé 
way in which the problem is presented in ite true 
-pérspective. Endeed it might be true to say that 
the absenee of a-sense of perspective has been one 
of the main factora in creating the refugee problem. 
‘The American quote system, the British immigra- 
tion laws and the-virtual closing to:inhmigration 
of: the’ British Dominions have been >the chief 
factors which iasued in the refugee problem. Sir 
John Simpson makes it abundantly plain how the 
stopping of these safety valves‘has led to-popula- 
tion pressures which have profoundly influenced 
the course of post-Wer history. “Markets. have 
ceased to expand, and labour in the more ‘privileged 
countries is anxious to defend its: standards of 
living against cheap.immigrant competition. The ` 
spread of State control over every aspect of life 
a a cee ase ST 
inflamed. .- i 

. The refugee problem pseelidaly. -cannot be 
detached from population and migration questions 
generally. However strongly we may reprobate 
the immediate political causes-of a particular 
refuges movement, or however justly the conduct 
or policy of a particular ruler or. nation is to be 
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condemned, such causes rarely stand entirely alone. 
The disappearance of the right of asylum and of 
laissez faire liberalism from the policy of Great 
Britam even ten years before the Great War are 
contributory factors which should make us defer 
hasty judgment. 

There are, moreover, various pointa upon which 
further ad hoc scientific inquiry is desirable. 
Information as to the economic effect of refugee 

- immigration is not entirely adequate. Inquiries in 
Holland and Belgium suggest that im these 
countries the advent of refugees has resulted in 
the employment of nationals in numbers greater 
than the refugee influx. In Great Britain the fur 
trade appears to have gained by the transfer of 

Jewish business from Leipzig to London, and it 
has been stated by the Home Secretary in the 
House of Commons that as a result of the settle- 
ment of eleven thousand refugees in Great Britain, 
employment has been given to about fifteen 
thousand Britiah workers who would not otherwise 
have been employed. Sir John Hope Simpson says 
that the number of British workers employed as 
a result of German immigration is at Teast twice 
the number of refugees themselves. 

- Numerous cases are known in which new manu- 
factoring businesses have been initiated by immi- 
grants, but there are many other influences at 
work and the contributions made by refugee 
scholars and men of science are difficult to- assess. 
The question would justify a full investigation. 
Already there is evidencato show that the presump- 
tion that the admission of immigrants is likely asa 
rule to incqreage unemployment is by no means #0 
well-founded as may at first sight appear. The 
element of cansumption has to be taken: into 
account. It is indeed impossible to determine 
whether the admission of immigrants is more likely 
in general to increase or- to diminish unemploy- 
ment, .The answer depends partly upon the par- 
ticular industrial: aptitude of the immigrants and 
partly on the economic circumstances prevailing 
at the time in the country they enter. 

The question has accordingly to be considered, 
not on hard and fast rules, but in relation to the 
general employment and population trends in the 
country admitting the refugees. When reasonably 
active conditions of trade prevail, unemployment 
may he reduced by a freer admission of immigrants 
if these are likely to be suitable for the occupations 
where. the supply of labour is relatively scarce. 
Such a principle must, however, be applied in 
.® generous and not in a narrow-minded spirit. 
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Fairly considerable unemployment figures in a 
particular occupation can easily co-exist with a 
genuine shortage of labour, partly because’ of the 
small margin of workers of low industrial aptitude 
always to be found, partly because distinct types 
of work are often included under the same occupa- 
tional designation, partly because of regional 
differences or seasonal and other temporary fluctua- 
tions. In many countries, even during the recente 
recession of trade, shortage of labour in cértain 
industries connected with the production of arma- 
ments has persisted. A readier admission-*of 
immigrants who would have met the needs of thege 
industries even during this period might have been 
economically advantageous, apart from its bene- 
ficial effect on defence preparations. 

From this point of view, depisions taken under 
the influence of an unsatisfactory state of trade 
msy accordingly prove premature and unwise, . 
apart from all humanitarian considerations. Popu- 
lation , questions generally, however, make long- 
range views and policies even more important. 
The admission of refugees ta Great Britain or any 
other country cannot be wisely considered without 
regard to the imminence of declining population 
and its economio resplts, the consequences of which 
would appear to be almost completely ignored by 
the public and the Government alike. The prob- 
lems of á declining population, with the consequent 
difficulties of economio adjustment, are in urgent 
need. of scientifio investigation and ` treatment. 
Industry, for example, hag largely ignored the 
warnings about the effect of a lower birth-rate on 
the number of those leaving school and on industrial 
recruitment, and has scarcely begun to formulate 
plans to meet a shortage of juvenile labour which 
has been foretold for more than ‘a decade. A 
scientific investigation of guch problems and of the 
contribution which immigration policy might offer 
in minimizing some of the difficulties might well 
lead to a policy towards the admission of refugees 
both more generous and humane and more economic 
and scientific. 

Sir John Simpson’s report leaves no room for 
doubt as to the need for further impartial investiga- 
tion of the questions which are linked up with the 
refugee problem. It may well make some pro- 
feesional associations uncomfortably aware of their 
own neglect or selfishness, or both. There is no 
single or simple solution save that of time, and the 
report should prevent premature or unsound con- 
clusions being drawn from the solution of the prob- 
lep of the Greek and Bulgarian refugees, for 
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example. _ Colonization on a large scale appears 
to be impracticable, but the problem would be. 
reduced if more active stepa were taken to train 
refugees in countries of temporary refuge, instead. 
of maintaining them in idleness, and to pass them 
on to countries of permanent settlement as oppor- 
tunity arises. : 

Tf, however, there are directions in which further 
sinvestigatfon might yield invaluable resulta, the 
immediate problem, Sir John Simpson insists, is 
attion. The machinery for Government action 
was created at Evian in July 1938, and the steps 
that are most urgently required are no longer 
those which can be taken by private organizations. 
The purposeful training of intending immigrants 
under good conditions which maintain their health 
and morale; the provision of capital for opening 
up areas not yet developed and-for the necessary 
institutions of civilization are steps which oan only 
be taken by Governments. Sir John believes that 
if Great Britain and France and some other 
European countries such as Norway, Sweden, 
Denmark, Belgium, Holland and Finland, were to 
agree to take a quarter of the potential refugees 
from Germany at once, and accommodate them 
“if necessary in camps until they could be dispersed 
to countries of ultimate settlement, a substantial 
step would have been taken towards solution of 
the problem. 
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This considered judgment of the report that 
much more than private charity is essential does 
not, of course, imply that there are no longer 
directions in which such assistance should not 
continue to be given. Apart from their share in 
the work of the universities in the relief of refugee 
scholars, scientific workers have particular re- 
sponsibilities in some of the fields of inquiry 
indicated above. They must be responsible for 
the conduct of some of the investigations, and 
pressure from them might well assist to stimulate 
the initiation of such investigations. Moreover, 
the report itself might well stir them to re-examine 
the narrow view of the problem which has 
characterized some of their professional associations. 

Beyond this, scientific workers have the common 
interest of all citizens in the policy of their Govern- 
ment in this matter. The post-War immigration 
policy of Great Britain has been exceedingly 
cautious. It is at least open to argument that a 
more generous policy might prove in the long run 
to be wise and sound from the economic point of 
view, in that it might offer a contribution to the 
solution of the very serioua problems with which 
we are confronted in the immediate future through 
our declining population; while there can be no 
question that the calla of humanity require us to 
do all within our power to alleviate the distress 
inevitably associated with the refugee problem. 


Haldane as Strategist, Educationist and Philosopher 


Haldane, 1915-1938 

The Life of Viscount Haldane of Cloan, K.T., O.M. 
By Major-General Sir Frederick Maurice. Pp. 
xv+200+8 plates. (London: Faber and Faber, 
Ltd., 1939.) 18s. net. 


ALDANE’S epitaph describes him, proudly 
but not unjustly, as “A great servant of 

State who devoted his life to the advancement 
and application of knowledge. Through his work 
in fashioning her army he rendered invaluable aid 
to his country in her time of direst need”. The 
word “fashioning” is peculiar but possibly appro- 
priate. Controversy turns on the use of the Army 
“fashioned” by Haldane. In 1905, when Haldane 
first took office, as Secretary for War, there was 
lack of co-operation between the navy and army 
on strategical questions. In January 1906, the 
question of co-operation with the French Army 
was raised, and Huguet brought back from the 


French War Office two proposals for the British 
Army: (1) étre liée à celle de Parmés française, and 
(2) se faire sentir dès le début des hostilités. Colonel 
Lawrence, the uncrowned King of Arabia, says of 
the French that the only way to deal with them 
is to say “hoota” to them. Sir Henry Wilson, 
who beoame Haldane’s principal adviser on 
strategioal questions, was a franoophile, more dis- 
posed to say this word to the politicians than to 
the French. Sir Edward Grey, on January 15, 
1906, in a letter to Sir F. Bertie, Britiah Ambassador 
in Paris, had said the word in diplomatic language 
—our military contribution “‘won’t save France 
unleas she can save herrelf’. Haldane gave ` 
unflinching support to Wilson’s strategy, not- 
withstanding strong opposition from Fisher and 
the ‘blue water’ school and from Lord Roberts 
and the conscriptionists. “Pussy”, to give Haldane 
his nickname, turned tiger on occasion. Lord 
Riddell states in his diary that Mr. McKenna, 
e 
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-First -Lord of the-Admiralty, declined to provide 
transport for . the, 150,000,.which. Haldane pro- 
Poeed to land. op, the. Continent, and ,records 
McKenna as saying: “Haldgne put me out, but 
the scheme was a mad one and I did what was 
right. We had nothing 'to gain by making France 
the strongest power in Europe”. To-day, as the 
author admits, “many ‘people are of the opinion 
that it Would’ ‘be #' fatal mistake for us to use 
our ‘little Regular Army again to extend the line 
bf'a Continental ally: ‘at the outeet of a War” ; 
bet-refreins from expressing his own opinion on 
the question, -. 

»:Was Haldane’s strategy justified in the War of 
1914-18 ? “It is then certain,” the author writes 
with the qupport of a map, “that if our Ex- 
peditionary Force had not been ready for action 
by at latest the sixteenth day of mobilization 
(August 20) the left of the French line of battle 
would have been ‘completely enveloped, and the 
derman plan för the daféat of the French Armies 
by the fortietlk day of mobilization suoceseful, 
‘with the inevitable concomitant that the Germans 
would have been in possession of the Channel 

”. Surely this is. strategical eaience-atite- 
Bowe! Our-“contemptible little army” was-in 
position as arranged, ‘‘aligned” on the left of the 
French Army. A. fateful. decision! Haldane 
himself may have, had miagiving. Lord Beaver- 
brook in “Politicians and the War” asserta that 
‘Haldane was not in favour of the dispatch of the 
Expeditionary Force to France ; but evidence to 
the contrary is produced in the earlier volume of 
this biography. 

After the War, Haldane was impressed by the 
need for co-operation , between navy,. army and 


air force and’ worked in” this” cause, ‘especially’ 


during his seognd period of office as Lord 
Chancellor. Ramsay’ MacDonald’s first offer 
(December 23, 1923) wa tho Edubation Office. 


in ordér to bécome chairman ‘of the Committee of 
Imperial Defence. In a note written in 1925 he 
states : “I was convinced, and am convinced that 
the military advice given me was right’ and that 
our military problem in 1914 was to send the 
largest possible expeditionary force to support the 
Ffench in the shortest possible time. For that I 
prepared”. In a biography written -by a dis- 
tinguished soldier, we should have expected a full, 
expert, impartial examination of this question. 

So much for Haldane as a strategist. Of his 
later educational work, some information is given. 
Haldane became president of Birkbeck College and 
of the Institute of Adult Education. In 1919, hẹ 
reopened « with the Minister of Education (Mr. 
*Wisher) the ‘question of the Bloomsbury site 
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for the University of London. ‘The -offer of the 
site by the Government was an inept bungle. 
Haldane’s road to the Valhalla of educationiste 
‘was paved with good intentions, especially in rela- 
tion, to_the , University of London. He survived 
to see the site secured for the University by other 
men and methods. A quotation is given from 
Haldane’s address on November 9, 1920, to the 
‘Old Stidents’ Association of the Royal College of 
Science: “From this it will be seen”, the puthof 
comments, “that he‘ conceived of the University 
[of London] ss constituting a union of colleges afd 
of its future as depending. in the. main .or‘the 
development of those colleges”. This maybe true 
of 1920; but was not the conception of the 
University for which Haldane pleaded eloquently 
in supporting the Bill of 1898 re-constituting the 
University a8 & ‘teaching’ university. “Professor 
Huxley was 'a distinguished advocate of ‘the Bill”, 
Haldane said in the House of Commons, “and 
gave’ evidence before’ the Rdyal Commission ir 
which he laid~down a scheme for a university 
whioh is now practically embodied in this Bill’. 
‘Unify without fettering’ was Huxley’s slogan to 
define the relations of the University «to ita 
affiliated. colleges. Supplementing the work of the 
colleges, he. wished to see. appropriate appliances 
for study and, research, supplying London “witlr 
the analogue of the Ecole des hautes: Hiudes and the 
Collège de France and the laboratories with the 
Professor Hztraordinarius and Privat Docenien of 
the German Universities”. 

The author reveals that Haldane was “the prime 
mover in the institution of the University Grants 
Committee which now distributes more than 
£2,000,000 annually to the Universities of Great 
This’ committée, appointed by flat of 
the Chancellor of the Exchequer, is a constitutional 
anomaly, for the Board of Education under ‘the 
Act of 1899" is’ “charged with the stiperintendence 
of matters rélating’ to education in’ England and 
Wales”. In his book ‘‘Politios from Inside”, Sir 
Austen Chamberlain records that Haldane in 1912 
talked to him about the administration of the 
university grants. “He 'is trying ‘to’ ‘got ‘them 
put’ under’ the Board of Education which he says 
has now been reorganised and has án admirable 
University branch through which he says they 
would obtam much larger gran te”. Chamberlain 
strongly opposed í this AAN: “I have always 
feared that the Board of Education would seek 
to impose their views on what ought to be taught 
upon, the Universities and would stereotype the 


was oontent mepely to ascertain that- the work 
curried: on "was of a University standard and that 
oertain other nedeskary financial oonditictis were 


No. 3634, JUNE 24, 1939 


observed”. If, as we are assured, “every university’ 


in the Kingdom should remember him gratefully 
as the prime mover in the institution of the 
University Grants Committee”, we may also be 
assured that every university will be grateful that 
his earlier suggestion of 1912 was not adopted. 

Further, “every research student [should re- 
member Haldane gratefully] as the instigator of 
the system of grants now distributed annually by 
the Department of Scientific and Industrial 
Research”. This, Department, established in 1915 
as a War measure, should have been establiahed 
before the War and Haldane was in a good position 
to,put forward the suggestion. If Haldane was 
concerned with its establishment, the news is not 
surprising and redounds to his credit. ~ 

A few words may be added on Haldane as 
philosopher. Chapter v entitled “The Age of 
Relativity” is devoted largely to this subject. 
Haldane’s first philosophical work was entitled 
“The Pathway to Reality’. In May 1921, his 
“Raign of Relativity” was published, three 
editions being required in ten weeks, apart from 
translations into German, French and Russian. 
This book went far beyond the physical theory 
of relativity. The third book of the trilogy, “The 
Philosophy of Humanism”, was based on his 
Donaldeon Lectures at Trinity College, Dublin. 


Malayan 


A Dictionary of Malayan Medicine 

By Jobn D. Gimlette. Edited and completed by 
H. W. Thomson. Pp. xvi + 260. (London, New 
York and Toronto: Oxford University Press, 


1939.) 7s. 6d. net. 
PES: otionany has been prepared by one oT 
the very few officers of the Malayan medical 
service who has regarded the study of native 
medicine as anything but time wasted on effete 
superstitions. Nor, in fact, are the modern hospitals 
of the western States of Malaya a proper environ- 
ment for such ‘studies, workers in them bemg 
insulated from the native atmosphere and fully 
employed in the study of modern medicine and 


surgery. 

_ John Gimlette had the fortune to follow his 
profession in the medieval atmosphere of a de- 
lightfol State remote until lately from high-roads 
and railways. To enjoy life in such surroundings, 
to keep the mind alert and to win the confidence 
of patients assured of the efficacy of time-honoured 
herbal remedies and by.religion opposed to surgery, 
a medical man must have qualities of sympathy 


NATURE 


1045 


His wide-flung ‘search for- reality brought’ him 
back to his own mind. “The real . . . is akin in. 
ita nature to our own minds, and it is not terrify- 
ing”. In Emily Bronté’s words + 


ing”. 
O God within my breast 
Almighty ever present Deity ! 

In triumph or tribulation, Haldane was comforted 
by his sense of divine immanenoe. - 

This book does not solve the enigma of Haldane. 
Must it be that the pathway to reality will never 
be trodden by an Englishman ? Dr. MoNair Wilson, 
a Soot, in his book ‘Doctor’s Progress” makes: 
some illuminating comments. He says of Hal- 
dane: “What interested me most however was 
the strong Scottish flavour of his mind. He was a 
Soot with all the weakness as well as all the 
strength of his people. Vain as only Sootamen 
are vain; humble as only Sootamen are humble. 
Proud and touchy, too, as only Scotamen are proud 
and touchy”: Possibly, he adds, men of his race 
never understand the English. “I am sure that 
the English never really understand the Scotch”’. 
One thing the Englishman will claim—the wish 
to understand a great man who “devoted his life 
to the advancement and application of know- 
ledge” and “rendered invaluable aid to his country 
in her time ‘of direst need”. T. In. H. 


Medicine 


and understanding and be interested and intelligent 
enough to adapt to modern ends means on the 
surface unpromising. John Gimlette was such 6 
man, and if Kelantan was fortunate to get such 
a doctor, he too was fortunate to discover his life’s 
workin such congenial surroundings. Kelantan 
inspired his “Malay Poisons and Charm Cures”, 
which has run into three editions, and now this 
‘Dictionary’, which has been the labour and 
solace of his last years, when he was crippled as 
æ consequence of the practice of his profession. 
He died before it was completed, and the book 
was finished and seen through the press by Mr. 
H. W. Thomson, formerly of the Malayan Civil 
Service. Anyone who-has ever written a dictionary 
will appreciate the labour and care Mr. Thomson 
has given to his task. - 

The dictionary will be invaluable as « work of 
reference for practitioners in Malay districts. For 
beginners, indeed, it is too elaborate and they will 
scarcely find tle wood for the trees. They will, 
for example, have to know that before every plant 
name the Malay prefixes the work pokgk “plant” 
or daun “leaf” and that jarum, for example, without 
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the word pokok means ‘a needle’ and nothing 
else. The dictiodary includes not only the names 
of herbs, but also the names of parta of the body, 
of diseases, of magical and other medicinal treat- 
ments. A classified index has been provided by 
Mr. Thomson as some guide to those who may 
feel the need of an Engliah-Malay dictionary. 
The information under many of the headings 
like kemengan, ‘benzoin’; ma’ajun, ‘electuary’ ; 
jinian, ‘cumin’ is encyclopsdic; and the lexico- 
grapher gives some comparative data from Arabian 
and Indian medicine, but this lme of inquiry 
especially in the fleld of Indian remedies could be 
much further extended. Oddly enough, Dr. 
Gimlette seems never to have read or heard of 
a translation by a Kelantan Malay of a medical 
treatise very popular with Indian Sunnis, the 
‘Wujarrabat-i Dirbi”, but as with his usual 
modesty he admits he had “only a practical and 
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general knowledge of the Malay language”, it iq 
amazing that with that limitation he has produced 
two works of outetanding merit and permanent 
value. That such a work could be achieved by 
one who did nob profess to be an expert linguist 
should be an inspiration to others, and one may 
hope to see some medical officer ready now to 
take up the study of the many manuscript and 
lithographed works that exist on Malay medicine. 

No more appropriate subject could be found for? 
a theis or book by one of the Malays who have 
graduated from the Medical College, Singaporé. 
There are numerous works on Indian meditine 
to hand for comparative purposes. More and mor, 


_ research is discovering the debt that Malaysian 


culture owed to India both in the Hindu and 
Islamio periods, but of ita debt in the field of 
medicine, which must have been very great, no 
study has yet been made. R. O. WINSTHDT. 


Physical Science of Glass 


The Properties of Glass 
By George W. Morey. (American Chemioal 
Society Monograph Series, No. 77.) Pp. 572. (New 
York: Reinhold Publishing Corporation; London : 
Chapman and Hall, Ltd., 1988.) 62s. 6d. net. 
"THE gies industry both in England and in the 
United States is to-day going ahead fast, a 
pleasing state of affairs which is believed to be 
due largely to the awakened realization that the 
soundest foundation for a strong industry is the 
understanding of its fundamental scientifio prin- 
The monograph under notice was commenced 
so far back as 1924 and began with two series of 
researches to provide necessary information for it, 
whioh was then lacking. It has thus been fourteen 
years in ion. The literature quoted con- 
tains 78] references, of which 399, constituting 
more than half the total, refer to papers published 
since 1924; a statement which affords proof that 
the subject aa it is to-day, treated with the aid 
of physical chemistry and based on physical pro- 
perties as fonctions of composition, is largely new. 
The result of all this work is an eminently 
scholarly and exhaustive monograph which is 
bound to be of immense value to the wide circle 
who have to do in some way or other with glase. 
The author’s expert knowledge has enabled him 
to sort the wheat from the chaff in regard to the 
reliability of much of the information in the 
literature. | 
_ After same introductory sections, in which the 
history, definition and composition of glass are 


dealt with, the succeeding chapters, numbering 
sixteen in all, deal in turn with the various physioal 
ies. ‘ach is a veritable mine of informa- 
tion relating composition to a particular property. 
The chapters contain numerous tables, phase 
diagrams and a certain amount of mathamatios 
with, of course, references to the original papers, 
whioh are conveniently arranged for quick reference 
in the old-fashioned way. There is a comprehensive 
index at the foot of each page. 

The suthor early gives a definition of glass 
which is worth citing as showing the attitude of 
science towards it: “A glass is an morganio sub- 
stance in a condition which is continuous with, 
and analogous to, the liquid state of that sub- 
stance, but which, as the result of having been 
cooled from a fused condition, has attained so 
high a degree of viscosity as to be for all practical 
purposes rigid.” 

The relation between composition and tempera- 
ture with reference tò the melting and crystallizing 
process in mixtures containing several components 
is nowadays compactly by means of 


sketch of the solid model of the ternary system : 
Nasio. —'Ca0OSiO, — SiO. This chapter, 
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. entitled ‘Devitriflcation”, affords an illustration of 
the progreas which is being made in solving these 
abstruse problems with the aid of the phase rule ; 
similar problems which concern the mixture of 
silicates present in igneous rocks are being studied 
in like manner and with remarkable success at the 
Geophysical Laboratory in Washington. 

To many, the chapter on optical properties will 
be found of special interest ; optical glass has been 
recognized as one of the key materials of civiliza- 

- tion and an egsential munition. Lens designers, 
who demand varying relations between refractive 
index and dispersion, have caused a wide search 
for suitable glass compositions, which has in turn 
led to the production of highly specialized glasses— 
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for example, those which are transparent to X-rays 
and ultra-violet light, or conversely whioh are 
opaque to these wave-lengths: both are now - 
articles of commerce. There can also be obtained 
coloured glasses which are opaque to all but 6 
narrow spectral range. It is most convenient to 
have the date in regard to the action of glass on 
light collected in one chapter, and the extent of 
the information may be judged from the fact fhat 
no fewer than thirty-six optical glasses manu- 
factured by Chance Brothers are listed with their - 
optical properties and approximate composition. 

The examples selected indicate the remarkable 
thoroughness of the book, which is well worth even 


the high price charged for it. 


Experimental Psychology 


Experimental Psychology 
By Robert 8. Woodworth. Pp. xi + 889. (London : 
Methuen and Co., Ltd., 1938.) 18s. net. 
PE ENTS years ago 1E wes pall poasible to get 
the main resulta of the application of experi- 
ment to the problems of psychology within a 
reasonably small volume, and several excellent 
text-books were produced for that time. The 
rapid inorease in the amount of published experi- 
mental work has made all such books out of date, 
and the teacher of experimental paychology has 
been forced to use seriously incomplete text-books 
and to supplement them im his teaching by his 
own knowledge of the technical journals. The 
taak of making a single volume representive of the 
present position of experimental psychology seemed 
too laborious for accompliahment. This, however, 
has now been done by Prof. R. 8. Woodworth, and 
his book will be welcomed by all students of the 
subject. 

Prof. Woodworth has good qualifications for 
this task. It is particularly fortunate that he is 
free from a common tendency amongst peyeho- 
logiste to work under the banner of some partioular 
school and to evaluate all work from the point of 
view of that school. . The author’s freedom from 
such fads enables him to deal fairly with experi- 
mental investigations of many different types and 
to recognize valuable work whether it is done by 
behaviourista or by Gestalt paychologista. At the 
game time, this oatholicity of choice does: not 
involve an absence of aritical judgment. Few 
things can be duller than paychological volumes 
which are mere records of published researches, 

good, bad and indifferent. . Prof, Woodworth 
seems to have used as his criterion for the inclusion 
of any piece of experimental work the fact that it 


makes a genuine contribution to the understanding 
of some peychological problem, and the general 
correctness of his judgment on this matter makes 
his book both useful and interesting. 

If we treat the book as a survey of the present 
position of experimental psyohology, we can find 
in it causes for satisfaction and a good many for 
dissatisfaction. This book should be a complete 
answer to those who complain that in the years 
since experimental paychology developed, nothing 
has bean found out in psychological laboratories. 
There is, nevertheless, still much conflict about 
simple matters of fact, whioh is a result of the 
inconclusiveness of many published researches. 
Many experiments are carried out on too few 
subjects and with insufficient regard for the 
necessities of experimental design and of the 
statistical treatment of results. Very commonly 
the raw data from which the experimenter draws 
his conclusions are not published, so that no one 
else can ever determine how well justified his 
conclusions are. It is, for example, surprising to 
find in this book how many of the resulta of 
quantitative experiments are given as peroenbages 
without any indication of the actual numbers 
from which they have been derived. The methods 
of design and report of many experiments seem 
indeed to have been devised for the purpose of 
making if certain that no intelligible conclusion 
shall ever be drawn from them. 

This, however, is a matter that is improving and 
it is to be hoped that severer standards in devising 
experiments and reporting their resulta will much 
lighten the task of a peychologist who, ten 
years hence, may try to make a new survey of the 
complete fleld of experimental achievement in 
psychology. H. THovLEss. 
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A Text-Book-of Inorganic Chemistry 

Edited by Dr. J. Newton Friend. Vol. 6, Part 4: 
Arsenic. By Reece H. Valance. Pp. xxxi+361. 
(London : Charles Griffm and Oo., Ltd., 1938.) 
258. net. 


HIS volume of a well-known text-book deals 

fally with the inorganic chemistry of arsenic. A 
special feature is the detailed description of the 
industrial preparation and uses of the various arsenic 
compounds. In most cases, sufficient detail is given 
of the experimental methods to make it possible to 
repeat them in the laboratary, a notable case being 
the preparation cof arsenic hydride. The information 
is critically presented and is up to date. Very full 
references to tho literature are given, and very few, if 
any, important papers can have. begn miased. The 
physico-chemical aspect is well represented, as, for 


example, in the very clear account of the rather - 


difficult subject of the forms of arsenious oxide. The 
Seching om anayen ae beret Tot fal or betel i 
formation. 

The volume shares with ita companions the 
valuable feature of being equally suitable for reading 
by advanced students and as a work of reference. 
It speaks high] for, the akill of the author that he 
has achieved result, and the volume is one 
which should be in’ every chemical library. The 
editor ‘annourioed' in’ the preface that the original 
scheme of the whole work is now complete and that 
& new edition is in preparation in which, where the 
amount of now work justifies it, a separate book will 
a osreb Hleene: , 

lj 
Kiecteon and Nuclease Papas 
By Prof. J. Barton Hoag. Second edition of “Electron 
Physics”. Pp, x +602. (London: Chapman and Hall, 
Lid, 1988.) , 208. net. l ; 


is tho scond edition of the well-known 


“Electron Physics’, which appeared in 1920. 
Ít is a remarkably up-to-date summary, of the 
experimental aspects of atomic physics, with a bare 
minimum ‘of the essential theary. Descriptions ate 
given of nearly forty experiments which are suggested 
da suitable laborafdry exercises ; perhaps the most 
ambitious of these is an experiment on the disintegra- 
tion of lithium by 50-70 kilovolt protons. It is ob- 
viously not the author’s intention that any one student 
should work thropgh the whole of the experimenta, 
but there are very few students who could not learn 
& great deal by marely reading the detailed instruo- 
tiong and working out some of the numerical problems 
in this book. The ‘text abounds in valuable practical. 
hinta, and in addition there are four special chapters 
on laboratory teahniques (including high-vacuum, 
small-current, counter and high-voltage practice). -~ 
. ‘The text suffers’ frequently in elegance, 
occasionally in clarity, from the concentration .of so 
much matter. into so amall a bulk. This is, however, 
a mogt valuable book for the young physicist, and 
tho reader is left with the impression that the physics 
students of the University of Chioago are singularly 
‘fortunate in the enthusiasm of their teaohers and the 
equipment of their laboratories.— H.R. R. 
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The Statesman’s -Year-Book 
Statistical and Historical Annual of the States of 
the World for the Year 1939. Edited by Dr. M. 
Epstein. Seventy-sixth annual Publication : Revised 
after Official Returns. Pp. xxxviii+1608. (Londin : 
Macmillan and Co., Ltd., 1989.) 20s. net. ; 

‘HIS indispensable statistical survey of the world 

follows ita customary ‘arrangement and once 
again” in somé fifteen hundred pages records an 
amazing array of facta. The British Empire,and the 
United States fill the first two parta of the book, 
while the ramainder—about one half in actual pages— 
is occupied. by other States arranged i in alphabetical‘ 
order, Asa rule the book is revised to March in the 
year of publication and so two European Btates 
appear a8 independent which have since logb that 
status, The careful revision of statistios from official 
sources gives this volume an authoritative standing 
which should make it invaluable in these days when 
world affairs are much in discussion and factual 


‘ information is most desirable. Lista of official and 


unofficial books dealing with each State are a most’ 
useful aspect of the volume. ‘There are coloured 
maps of Central Europe and of the country traversed 
by the’ remarkable Burma-China road between 
Lashio and Chung-king. 
Concise School 
preci nape orem By. R. G. Shackel. Pp. 
viit-+467-661. (London, New York and Toronto: 
Longmane, Green and Co., Lid., 1038.) 2s. Od. 
HIS is the third and final pert of “A Concise 
ScHool Physics”, which is also available in a 
single volume. It carries the story well up to matricu- 
lation stege and oontains 144 pages of copiously 
illustrated descriptive matter, about 34 pages of 
questions and answers, and four of mathematical 
tables. ‘The general ‘treatment follows good oon- 
ventional practice, and the writing is very con- 
densed, so that the book reads like copious notes of 
axcellent lectures supported by adequate laboratory 
work. The author, avoiding educational fads, has 
obviotsly striven to make his difficult story as 
straightforward as possible for beginners. The book 
is amazingly cheap at the price and it should prove 
very useful in class work which is being directed by 
a capable teacher. 


Introduction to Physiological Chemistry 
By Dr. Moyer Bodansky. Fourth edition. Pp. ix+ 
686. (New York: Jobn Wiley and Sona, Ino. ; 
London: Ohapman and Hall, Lid., 1988.) 20s. net. 
Labotatory Manual of Physiological Chemistry 
By Prof. Meyer Bodansky and Prof. Marion Fay. 
Fourth edition. Pp. vii+205. (New York: John 
Wiley and Sons, Inc.; London: Chapman sad'Hall, 
Ltd., 1088.) 10s. net. 
ROF. BODANSKY undoubtedly haa a flair for 
writing students’ text-books. These two volumes 
form a pair—theory and practioal—suitable for 
senior medical students or for those taking degree 
courses in biochemistry or physiology. Both works 
ere now iti their fourth edition and are exceptionally 


goode! J.C. D. 
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. Aeroplane Controls* 
By Prof. G. T. R. Hill, University College, London 


M4 imposes his will on a machine by the use 
of a control. We are all familiar in a general 
way with the kind of control by which many of 
the maghines which transport us from place to 
plage are guided ; the most recently arrived means 

. of transport, the aeroplane, has controls which are 

“much more complicated in their effecte than we 
fiñd with earth-bound transportation. The vastly 
greater possibilities of movement possessed by the 
aeroplane can be stated with greater precision if 
we consider the number of degrees of freedom it 
possesses, and then compare it with trains, cars or 

i * 

A train or tram running on a straight length of 
line has but one degree of freedom ; it can only 
* move along the line and it needs only a single 
oontrol—that of speed. It is true that this speed 
control is usually shared between two controls, one 
of which is responsible for inarease of speed and 
the other for decrease; but, as on a tram, these 
may be combined in one handle and are essentially 
one control. A car has three degrees of freedom, 
if we consider it when travelling in a wide smooth 
desert ; it can move forwards, under certain oon- 
ditions it may be skidded sideways, and it can be 
steered so that it turns about a vertical axis. The 
same limitations apply to a ship, if we think of a 
calm sea. In these two cases we find that two 
separate types of control are required—the 
speed control, which may be sub-divided as 
before, and the steering for controlling the direction 
about the vertical axis. 

Coming now to the aeroplane, we find no leas 
than six degrees of freedom. The aeroplane oan 
move forwards, sideways and upwards, and rotate 
about three axes at right-angles to each other, 
“that is to say, it can pitoh, roll, and yaw. 

We do not provide direct controls for eech of 
these degrees of freedom any more than we do on 
- a car or ship. The skidding or sideways motion of 
a car is controlled by special combinations of two 
controls, the steering and the speed. On an 
aeroplane four controls of the motion are pro- 
vided; we oontrol the three rotations and, in 
addition, the power of the engine by-means of the 
_ throttle. This last control alters the thrust of the 

propeller, and on all modern types of aeroplane an 
air brake is provided which gives negative thrust, 
so that throttle and sirbrake are essentially one 
control, similar in nature to the speed control on 

the tram. . 

* From a Frday evening discourse delivered s the Royal Institution 


on February 17. z S 


Unfortunately, the three rotations are not usually 
each controlled by a simple movement of one 
control. Pitching by the use of the elevator is 
nearly independent of the other motions, but a 
turn is much more complicated, as it requires a 
proper combination’ of rolling and yawing and, on 
a steep turn, of pitching as well; not only this, 
but also the motion of pure rolling requires the 
application of both ailerons and rudder in due pro- 
portion, and so ddes the motion of pure yawing. 

Coming now to the indirect control of vertical 


“and lateral motion, we find that & pitching rotation 


the lift on the aeroplane and thus a rise or 
fall is obtained, though this is of course necessarily 
accompanied by the pitching rotation; im other 
words, it is not a aimple motion in a given direction. 
Lateral motjon, or sideslip, is produced by a 
special combination of aileron and rudder control, 
and with big sidealip the elevator control comes in 
as well. 3 

The control of an aeroplane thus differs from 
that of a car or ship primarily in the faot that a 
much greater variety of motions is possible, and, 
further, to produce many of the simple motions a 
oartain combination of various controls is needed. 

We oome now to a discussion of the relation 
between the movements of the pilot’s hands and feet 
and the resulting motion of the aeroplane. There 
are three simple kinds of control which may be 
used ; we may have a control of position, or & 
control of velocity, or a control of acceleration. 
To give everyday examples, the act of lifting a 
glass from the table to the lips is a direct control 
by the hand of the position of the glass; the 
rotation of the steering wheel of a car is a control 
of the rate at which the car turns, that is, of its 
angular velocity, and the pressure on the brake 
pedal is a control of ite acceleration, in the negative 
sense. Each of these types of control is a reasonable 
one, though simple experimenta performed with 
beams of light moved successively by the three 
types of control indicate that the position control 
is the easiest to manage and the soceleration the 
least easy. 

However, it seems probable that real difficulty 
arises when a control changes its type with time. 
Take, for example, the aeroplane elevator control ; 
if the stick is pulled back a little and held there, 
the first thing that happens is that the aeroplane 
hes imposed upon it an angular acceleration in 
pitch ; this falls away very rapidly, and leaves 
the aeroplane with a oertain angular velocity, and 
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ultimately this dies away and the position of the 
stick controls the attitude and forward speed of 
the aeroplane. - 

These oonsiderations lead us directly to a dis- 
cussion of what qualities in e control are respon- 
sible for its being described as pleasant. I hold 
` that we should go to great lengths to give pilota 
the easiest and most pleasant controls that we 
possibly can, so that by relieving their minds and 
bodies from all avoidable strain, they may be able 
to concentrate more fully and effectively on their 
other duties. A pilot coming to fly an aeroplane 
which is good on the controls will learn to fly it 
in the shortest possible time, undoubtedly a matter 
of tremendous importance in these days ; when he 
knows it well he will love to fly it and will feel 
at one with his machine, and surely he and his 
mount will be a more effective oombination for 
either peace or war than the pilot with poor con- 
trols, disgruntled, tired and st odds with his craft. 

Tf we are agreed that it is worth while devoting 
time to a study of the characteristics of a pleasant 
control, we must admit straight away that while a 
test pilot, for example, has a very olear idea when 
he flies a new aeroplane as to whether the control is 
pleasant or not, he is in great difficulty in defining 
the quality he observes. While the pilot may 
describe the control as light, firm, orisp or free 
from lag, the designer always wanta to know how 
light, kow firm, and so on; in other words, he 
wanta a definite answer in figures, and for, all 
practical purposes so far he has been unable to 
get any figures which he oan interpret usefully. 

We are now entering upon dangerous ground, 
for in addition to studying the characteristics of 


the aeroplane we have to link up with those sensa- - 


tions that pilote like and dislike; the ancients 
thousands of years ago were well aware of the perils 
of attempting to argue about personal taste, but 
my view is that it is the greatest possible mistake 
to let this frighten us off the field, and seronsutical 
research should grapple boldly with these prob- 
lems, even though they have been aptly described 
as being “not quite aerodynamic”. 

Experimental work is now in progress in Great 
Britain from which it is hoped that a foundation 
will emerge on whick the designer may build up 
the control qualities of his new design with much 
greater precision and confidence than is possible 
to-day. An attempt will be made to codify 4 pilot’s 
likes and dislikes, not only in general terms but 
algo on e quantitative basis. 

The ultimate object of the use of the controls 
of the aeroplane is to produce the flight path which 
the pilot desires, and in any quantitative study it is 
no good measuring the forces and oouples which 
the controls apply without a knowledge of what 
has to be Overcome by those forces and couples. 
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The functions of the controls may be regarded 


as four-fold, namely +- (i) maintaining balanoe, or ° 


trim, in steady straight or curved flight ; (ii) over- 
coming inertia when starting and ending a 
manœuvre ; (iii) overcoming air damping, which 
usually reiste motion, but in some important cases 
assiste it in an undesirable way; {iv} overriding 


the natural stability or instability of the aero- 


e. 
The first function is well understood, bbosuse it 


is relatively simple to analyse steady flight odndi-_ 


tions, and it is fairly easy to makd measurementa; 
both on models and also in flight, where thera is 
plenty of time available for taking readings. 
The second function of the controls concerns the 
relation of their power to the inertia of the aero- 
plane, and the effect of inertia. depends of course 
on fhe rate at which manœuvres are carried out, 
and on absolute size, or size relative to the pilot, 
whose size is constant. These effects are familiar 


if we think for a moment of shipe of different . 


sizes and study their manœuvres. Small yachta 
turn quicker than large ones, and yachts turn 
about as quickly aa aeroplanes of the same size, 
though of course the forward speeds of the sero- 
planes are something like thirty or forty times as 
great. 

_ It is not, however, in the steady rates of turn, 
but in the entering and aheoking of the turn that 
inertia shows ita effect, and although large craft 
turn slower, inertia effects are greater than on 
small craft.” On a liner, for example, it may take 
nearly half a minute to check the swing by 
reversing the helm on a steady turn, and it is this 
great time lag in the control which makes the 
operation of bringing a large liner alongside a 
quay under its own power & very tricky operation. 
A lag of even as little as a tenth of a second oan 
be noticed in an aeroplane control, and bearing 
in mind that most aeroplanes have to be brought 
into relatively gentle contact with the ground at 
the end of each flight at speeda of the order of 
sixty miles an hour, lags of much more than a 
tenth of a secand are quite unacceptable to. the 
aeroplane pilot. 


The third fonction of the oontrols, the over- ` 


coming of the damping of the fixed surfaces of 
wing, tail, eto., provides the general guide to the 
power required from the control organs ; thus the 
movable elevator, which causes pitching, may be 
about half the size of the fixed tailplane, which 


reaista or dampa pitching motion. Proportions - 


such as this have been reached as the result of 
long experience, but the harmonising of the three 
controls, elevator, ailerons and rudder, still gives 
Tise to a great deal of experiment of the hit-and- 
miss variety on new types, before they oan be 
regarded as satisfactory. 
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Then finally, there is the relation of the natural 
‘or inherent stability, or instability, of the sero- 
plane to the power of the controls. I propose to 
illustrate this pomt by a homely example. In the 
case of a cyclist riding at a good speed, so long 
as his craft is endowed with good stability by 
virtue of ita speed, the control movements of his 
handlebars are very small, but as the speed falls, 
sd he has to work harder and harder in moving 
*his handfebars more and more violently from side 
to side, until at last his fullest powers of control 
gro inadequate ‘and he crashes. Now this has a 
close parallel in the air, where stability deteriorates 
as the speed falls, just as on the bicycle, and it is 
always for the slow end of the speed range of the 
aeroplane that it is difficult to provide adequate 
control surfaces, partioularly when it is borne in 
mind that these surfaces must also be capable of 
operation at the high-speed end of the speed range. 

- It is not possible to discuss questions of stability 
- here in detail, but the intimate connexion which 
must always exist between stability and contro] 
can never, in my opinion, be too strongly em- 


This brings my discussion of the general con- 
siderations surrounding control problems to 4 
close, and I would now like to refer to the 

~resulta of same new experimental work and their 
bearing upon particular difficulties which have 
arisen from the great increase in performance of 
aeroplanes in recent years. 

The trim and stability of a glider, or of an 
aeroplane gliding with ite engine shut off, present 
no great difficulties to the experienced designer. 
When the aeroplane is flying under power, the 
slip-stream from the propeller passes first over the 
wing and later over the tail-plane, changing the 
air forces on any surface with which it comes into 
contact. Experimente with models show that the 
slip-stream from each propeller, by the time it has 
reached the tail-plane of a representative modern 
type of twin-engined aeroplane, has a nearly flat 
under-surface. This provides an explanation of 
why two different types of aeroplane, which may 

_look very similar, behave quite differently in flight. 

Tn one case it may be that the tail-plane is below the 
bottom of the slip-stream, and thus experiences 
only the air pressures arising from the normal 
speed of the aeroplane through the air; in the 
other case, with the tail-plane just in the alip- 
stream, the air foroes may be more than twice as 
‘great and the upsetting effect of this on fore and 
aft balanoe, or trim, is obvious. 

The sizes and speeds of aeroplanes are rapidly 
increasing as the years go on, and the reason that 
the aeroplane pilot has not yet found salvation in 
a power-assisted, or servo, control is to be found 
in the danger involved if there is, lag in-jhe 
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mechanism. The very minute degree of lag which 
is tolerable has already been referred to, and by 
a oontmuous exploitation of the possibility of 
aerodynamic balancing of the control surfaces, it 
has, up till now, bean possible on even the biggest 
types to avoid the need for a sarvo-mechaniam at 
all. But yet oloser aerodynamic balancing will be 
needed in the future, and a new system has 
recently been invented by several people in 
different countries almost simultaneously. 

The control flap has ite hinge situated well 
behind the leading edge in the familiar way, but 
that part of the surface in front of the hinge is 
entirely shrouded by curtains formed by exten- 
sions of the top and bottom surfaces of the main 
wing, extending back almost to the hinge, with a 
small gap or vent at top and bottom’ between 
their extremities and the moving control surface. 
The front part of this surface thus works in a kind 
of box, and the pressure on top of it is controlled 
by the air pressure existing outside the wing at 
the position of the top vent, and similarly for the 
under side; the essential point is that the box is 
divided into two parts, sealed from each other by 


Fig. 1. 
the nose of the control surface, which touches at 
all points in ita travel the ourved back of the 
main wing (Fig. 1). The absence of any air flow 
through the gap which usually exists between 
control surface and wing is found to avoid the un- 
desirable pressure changes which usually arise on 
the nose of the control surface as it moves, thus 
spoiling the balancing over anything but a small 
angular range. Irving, of the National Physical 
Laboratory, has been one of the oo-inventora, and 
the resulta of his first experiments are most 


promising. 

Another development which, like the tricycle 
undercarriage, is a revival of an old idea and 
goes back, to my knowledge, to 1904, when it was 
embodied by the Wrights in one of their patents, 
is what is known as the doo-control system. Tho 
standard system of to-day, with the three controls, 
elevator, aileron and rudder, is universal in all 
countries ; at various times attempts have been 
made to abolish either the ailerons or the rudders. 
It seems, however, impossible in the light of 
modern knowledge to design an aeroplane which 
can carry out perfect turns at all speeds with 
either a rudder only or ailerons only, and an 
interesting new arrangemerit is being tried by a 
well-known American seronsutical engineer, Weick, 
of the Engineering and Research Corporation, af 
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Washington, D.C. Weick oconnecta up both the 
ailerons and the rudder to a single control wheel, 
the rotation of which operates them both in a pre- 
arranged proportion. By this means it is possible 
to make nearly perfect’ turns at one speed and 
very satisfactory turns at all speeds. Encouraging 
results ‘have attended the early trial flights, in 
which an experienced test pilot observed that he 
got smoother riding in bumpy weather with the 
two-control system than with the standard three 
controls. If the early promise of this experiment 





Year 


Pg. 2. 


is fulfilled, a real advance in simplification of 
control will have been made, and with the 
increasing complication of everything connected 
with the aeroplane, a fundamental step in the 
opposite direction, such as that proposed by 
Weick, will be moat refreshing to the hard-pressed 
pilot. 

In order to minimize the very real danger of 
the first test flights on large new types, there is a 
procedure which has been adopted, notably by 


NATURE 


JUNE 24, 1939, vor. 143 


one firm in Great Britain, Messrs. Short Brothers, 
which consists of building a flying model of the 
large aeroplane. This flying model may be some- 
thing like half the size of the projected type, and 
ite weight would then be only one-eighth; the 
control forces are in that case reduced to one 
sixteenth, and the pilot thus has no difficulty in 
ing his model, It is of course far quicker 
and cheaper to modify. the model to correct any 
faulta in trim and stability, and it i8 possible» 
to ensure that the control forces on the full-sike 
aeroplane are within the capacity of the pilot's 
strength. Then minor modifications should suffice 
to harmonize the controls and achieve the hi 
standard which we know is possible of attainmen 

The large types built by Shorta, just referred to, 
are the “Empire Boats” and their Service counter- 
parts the “Singapore”, and the flying model was 
known as the “Scion Senior”. Although this latter 
type was fitted with floata, nevertheless the wings 
and tail, including all control surfaces, were used . 
as the basis -for the design of ita larger counter- 
part ; the flying model must take ite fair share of 
credit for the remarkable ease of handling in the 
air which is characteristic of these fine boats. 

The thought may perhaps arise that I am 
exaggerating the importance of the role taken by 
stability, and particularly by oontrol, in thee 
advance of the scienge and art of flight. I have 
prepared a diagram (Fig. 2) showing the rise in 

the common ariterion for judging progress, 
and also in wing loading, showing what has been 
accomplished in the last thirty-five years. It will 
be seen how speed and wing loading have risen 
together in such a way that it is impossible to 
dissociate ane from the other, and I hold that it 
is only through improvement in stability and 
control that we can now attain the speeds we do 
by flying safely with wing loadings twenty and 
thirty times as-great as those of the most famous 
seroplane'of all time—that in which the Wrighta 
made their first flights in 1903. 


v 


The Ordnance Geological Survey: Its First Memoir, 1839 ` 
By Dr. F. J. North, National Museum of Wales, Cardiff 


T the spring of 1839, R. A. O. Godwin-Austen 

commenced a letter to H. T. de la Beche with 
the following words: “I am not,much in the 
habit of buttermg my friends, but in the present 
instance you must not oomplain at bemg compelled 
to pay for a shillings-worth of that commodity”. 
(A shilling was the postage charge for a letter 
from Newton Abbot to Swansea.) The writer 
then desorfbed his efforts to secure a copy of de le 


Beche’s “Report”, and continued, “I read it before 
dinner and after: I dipped in it with my tea, 
and went on devouring it until the ‘dead hour’. i 
I wes at it again this morning. . . 

The reference was to the “Report on the 
Geology of Cornwall, Devon, and West Somerset” 
—the first volume to be published on behalf of 
the newly founded Ordnance Geological Survey. 
It yas de la Beche’s own idea to supplement the 
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.maps by descriptive memoirs, and Colonel Colby 
(superintendent of the Trigonometrical Survey) 
had stipulated that “Mr. de la Beche shall under- 
take and at his own cost and risk, to publish all 
these . . . Geological Sections, Memoirs > and 
other mattera which may be necessary to illustrate 
the use of the map, where geologically coloured”, 
but, as shown in a previous note’, de la Beache 

, had his pwn way of dealing with the authorities, 
and.the report was eventually published “By 
-order of the Lords Commissioners of Her Majesty's 


"The present note relates to a controversy that 
arose while the report was being prepared, and by 
reason of which the work of the Ordnance Geo- 
logical Survey nearly came to an untimely end. 

When de la Beche was surveying in Cornwall, 
he received a letter which greatly disturbed him. 
“I am sorry,” wrote Colby, “to have to tell you 
that extremely unpleasant reporte of the ingo- 

* curacy of your Geological Survey are in circulation, 
and have got into quarters where the want of 
geological information renders it difficult to rebut 
them. . . . Who is the author of these reports 
I cannot ascertain, but they oan only be effectively 
met by bringing the work forward and shewing its 
utility. . . . The Government feel that they have 

” paid for a portion of work, which is not before the 
public, and when the work is impugned they dread 
their responsibility.” 

De la Beche lost no time in replying, and his 
letter contained these paragraphs: “The reporte 
in question arose out of a paper by Mesars. Sedg- 
wick and Murchison, read before the British 
Association held at Bristol, in which they differed 
from a copy of the Ordnance Geological Map of 
North Devon, with which Gardner inadvertently 
furnished one of these gentlemen, such map being 
unpublished at the time. . . . The indecent 
attack . . . the cause of all the presant reports, 
was therefore made without giving me any notice 
of the subject, and while the Geological Map of 
N. Devon and the Report were still unpub- 
lished. . . . By your kind letter, my dear sir, it 

- is but too clear that I have personal enemies, and 
unfortunately it is equally clear that they are 
actively employed against me. While I toil day 
after.day without rest, endeavouring to do my 
duty to the publio, and to return zeal and the 
best use I can make of my abilities for the con- 
fidence reposed in me, they can, and as it appears 


do, buzz their acousations about, not neglecting” 


the quarters where they conceive they can do me 
the most mischief, so that do what I will I have 
no chance... .”* > y - 

From Colby’s letter 'and-de'da Beche’s reply it 
might appear that Sedgwick and Murchison were 
the instigators of an attack on de la Beche'end 
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that the campaign had been carried out of the 
geological debating room, where it really belonged, 
to official circles, where it was calculated to 
jeopardize the oontinustion of the Survey. 
Actually, however, the matter provides an excel- 
lent illustration of how misunderstandings arise, 
and how serious they may become if one of the 
protagonists is inclined to interpret honest oriticiam 
as a personal attack. 

As an example of the news that de la Beche 
was getting, we may take this letter (from a person ` 
whose writing I have not yet identified) : “I heard 
from various quarters some time ago that they 
were persecuting you, and suspected that Lyell 
and Murchison were at the bottom of it. I went 
to Greenough to aak him. He told me you were 
safe, but that Spring Rice [that is, the Chancellor 
of the Exchequer] had been informed of the 
and that you would be well looked after. . . .” 

George Bellas Greenough, who was president of 
the Geological Society in 1834 when the first 
geological maps of Devonshire were published, 
seems to have done all in his power to smooth 
away the difficulties, and persuaded de la Beche 
not, as he was at first inclined, to resign his 
appointment, pointing out that Colby’s letter had 
very likely “made us more apprehensive of mis- 
chief than there is any occasion for”. 

The bone of contention was that de la Beche 
had regarded the Culm deposits of Devon—rocks 
which contain layers of anthracite-like coal, and 
fosail planta like those of the coal measures—as & 
member of the ‘Greywacke’ series, which in other 
areas was known to underlie, and, therefore, to be 
much older than the Carboniferous strata. 

Finding that the Culm beds seemed to pass 
downwards without interruption into the un- 
doubtedly older rocks beneath, de la Beche argued 
that the presence, in the Culm, of plants like those 
in the coal measures, did not mean that the rocks 
were contemporaneous with the ooal measures, but 
that the coal-measure plants came into existence 
much earlier than some geologista supposed, and 
when he stated as much in his “Geological Manual”, 
published in 1882, Murchison contested the view, 
and offered to help him to re-write the relevant 
chapter. He knew, therefore, that Murchison, at 
least, did not agree with him. 

Two years later, de la Beche re-affirmed his 
views in a communication to the Geological 
Society, when he was again criticized by Murchison. 
“You will have heard from Greenough,” wrote 
Edward Turner, the secretary, “how your dis- 
covery of coal and its fossils in the greywacke was 
last Wednesday turned topsy turvy without 
soruple. . . . Murchison, in fact, said that he 
had never seen the country, but would neverthe- 
less take upon himself to affirm, so identical were 
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the fosails-with those of the ordinary coal fossils, 
that your coal also belonged to the Carboniferous 
beds. . . . Murchison clearly thinks it impossible 
for the fossils of the coarboniferous coal field to 
occur below his Dudley (that is, Silurian) beds”. 

Sedgwick, at this period, agreed with de le 
Beche, and wrote that he had always supposed 
the Devon anthracite to be in the Greywaoke, and 
was not surprised to learn that the planta were 
identical with coal-measure fossils. He conaluded 
by saying: “The fosaillogists are going Mad. The 
foundation of our Conclusions . . . must ever 
rest on the evidence of superposition, given by 
actual sections. Our friend Murchison has examined 
an astonishingly fine series of upper fossiliferous 
greywacke, and finding no coal plants in it, 
resolved in his own mind that the said planta 
should not be found in it anywhere else.” , 

The nòte read at the meeting of the British 
Association was followed up by a paper read before 
the Geological Sooiety in 1837, and in the mean- 
time the matter had given rise to much discussion. 
Lyell, who had succeeded Greenough as president 
of the Society, had written to de la Beche, asking 
him to re-oonsider his position. Among other 
things he said : ‘In any district of much disturbed 
strata the admission of such an anomaly as the 
identity of the vegetation of two very remote eras 
on any grounds which were stated seems to me 
unphilosophical . . . If you are prepared to say 

you have changed your mind, pray give me the 
- opportunity of saying it on your authority in my 


speech. 

All this shows that neither Murchison nor Lyell 
wished to take an-unfair advantage of de la Beahe ; 
it simply means that they thought he had made 6 
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mistake, and said so in the proper place for such, 
views to be expressed. 

Unfortunately, de la Beche was working so far 
away from London that he had few opportunities 
for meeting kindred spirits, and he was often, as 
his letter to Colby suggests, physioally ` tired. 
Moreover, as the owner of plantations in Jamaica, 
he hed suffered as 5 result of propaganda connected 
with the slave trade, which, in the words of 
Caroline Fox, had given him a “low viey of ° 
mankind”. In the circumstances, it is nob sur- 
prising that he should have i ed the worst 
when he received Colby’s letter, and learnt that 
he was being criticized in geological circles. , 

Although in a half-hearted way do lẹ Beche 
eventually adopted the identifloation of the Culm 
proposed by Sedgwick and Murchison, there are 
passages in the report which indicate thai he was 
not really convinced that the evidence of foasils 
could be regarded as determinative, when, the 
field evidence appegred to point to some other * 
conclusion—all of which goes to show the danger 
of dogmatism when scientiflo principles are under 
discussion. 

In the controversy to which this note relates, 
we find doubt being cast upon a principle that 
Robert Hooke had conceived towards the end of 
the seventeenth century, that William Smith, had ~ 
enunciated towards the end of the eighteenth, and 
that is now recognized aa the foundation of modern 
geology: namely, that the assemblage of fosails 
in a given series of strata is peculiar to rooks of 
that age, so that strata oan’ be identified by the 
fossils which they contain. 
OIG MEE Ge ees ee, Sed 

late Colonel J. L D. Meholl of Merthyr Mawr 


The Study of Animal Behaviour 


“os study of animal behaviour has a long and 
arduous history. It cannot, however, be 
claimed that either the scope of the subject, or its 
methods, have been clearly defined. -In interest 
it ranges from the ecological facta of the inter- 
action of animals and their environments, through 
the details of life-history and their physiological 
analysis, on to questions of perception, motivation, 
learning and adaptive behaviour. Its methods 
embrace those of the field-worker, those of the 
physiologist, and those of the psychologist. Its 
philosophy, again, is in some quarters undefined, 
in others aggressively, even if vaguely, teleological 
and organismio, and elsewhere frankly empiricist. 
With all this diversity, those outeide the subject 
cen scarcel¥ regard it as more than a concatenation 


of discrete interests and different methods. For 

the same reason, those within it can scarcely be 

blamed if their activities cover but a very narrow . 
part of the whole subject. Nevertheless, ever 

since the turn of the century attempte have been 

made, in societies and journals abroad, to integrate 

what is, after all, a distinct, even though very wide, 

field of scientifio exploration. . 

Great Britain has not been to the fore in 
this work. Indeed it was only three years” 
ago that a society relating to the subject 
was founded here for the first time.” This 
society, the Institute for the Study of Animal 
Behaviour, has as its aims “to promote the study 
of animal behaviour, to encourage the under- 
taking of research and the publention of ‘the 
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, Tesulta of research in this field”, and to carry on 
any further activities which it may fram time to 
time regard as furthering these objects. It pub- 
lishes a Bulletin whioh is devoted to reviews of 
recent advances in the study of animal behaviour, 
and it also provides research grants to investi- 
gators. Occasionally, too, it holds meetings, and 
it was at one of these meetings, held on June 13 
in conjunction with the Zoological Society of 
* Logdon, that Dr. Julian Huxley briefly, outlined 
. the aims of the Institute, of which he is president, 
"in the ‘opening remarks to a symposium which 
dealt with ‘modes of analysis of animal behaviour. 
R The topics considered in this symposium were 
perosption, motivation, instinct, learning and 
mémory, aid in some measure at least the dis- 
cussion thus emphasized ‘the main „compartments 
of animal peychology. Perception is of primary 
importance at every level of behaviour. It is the 
startirig poitit of the responses which animals are 
constantly making to changes in their immediate 
surroundings. The methods by which it needs to 
be analysed are as varied as the forms which it 
can take. Vision, for example, has to be studied 
in terms of brightness—discrimination and form 
and colour perception ; and apart from the mere 
statement of the kind of vision possessed by any 
> ‘given animal, the problem has to be explored from 
the point of view of the anatomical and physio- 
logical mechanisms which subserve these functions 
—mechaniams which are by no means necessarily 
the same in different species. Auditory acuity, 
tactile and thermal sensitivity, to mention just a 
few other perceptual modalities, each requires ita 
own comprehensive mode of analysis. The par- 
ticular perceptual problem dealt with at the sym- 
posium—ingect communication—showed olearly 
how complicated a process of analysis can be, and 
how much the perceptual world of one animal may 
differ from another. , 

Some insects, as Dr. A. F. Rawdon- Smith pointed 
out, can discriminate between sounds which differ 
by a factor other than intensity. Quite clearly 
they discriminate the quality of a given sound by 
a process altogether different from human fre- 
quenoy discrimination. For example, 4 virgin 
female cricket will react to a telephone that is 
transmitting the chirruping of a male even when 
the sound is so distorted as to be unrecognizable 
to the human ear. Since no insect possesses a 
cochlea which could subseerve harmonio analysis, 
the only possible basis of discrimination is that 
different sound qualities produce afferent impulses 
of different temporal pattern in the auditory 
nerves. But here, as Dr. Rawdon-Smith explained, 
a major diffoulty is encountered. Owing to the 
refractory period of the nerve fibres, it is to be 
expected that they would discriminate only low 
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frequencies, whereas in fact study of the passage 
of impulses shows that the auditory receptors of 
insects are incapable of responding to such fre- 
quencies and react only to frequencies of much 
higher magnitude. The solution to this problem 
was obtained by means of a carefully designed 
physiological experiment carried out by Dr. R. J. 
Pumphrey and Dr. RawdonSmith. It was found 
that the high frequencies given out by stridulating 
insects are carriers for a low-frequency modulation. 
High-frequencies themselves have no ‘meaning’ to 
insects. Their function is to carry the low-fre- 
quency modulation, and it is the latter which 
characterizes sound to the animal. The mechanism 
of auditory perception in insects is thus much less 
akin to that in man than it is to wireless telephony. 

Dr. Rawdon-Smith’s exposition was an eloquent, 
demonstration of the possibilities of analysis of 
perception, and of the immense field that awaits 
exploration. No animal's perceptual world can be 
regarded a priori as being the same as another’s. 
Things which are significant in one world may not 
be perceived in another, and each perceptual world 
presents its own problems of organization. The 
latter have been closely studied, particularly by 
Gestalt psychologists and philosophers, but while 
the primary issues have at times been obscured by 
generalities, the actual facta regarding different 
perceptual worlds in the animal kingdom have 
always remained the central problem of students 
working in this fleld of animal behaviour: 

This has not always been the case with animal 


‘motivation, for here general issues have frequently 


obscured definite problems. The study of animal 
motivation is concerned with the central and 
peripheral nervous organization which makes 
response possible, and with the working of this 
nervous apparatus; with the analysis of other 
influences, for example hormonal factors, which 
affect behaviour; and with the definition and 
Measurement of the various ‘drives’ for the fulfil- 
ment of which animals strive. The latter has been 
& fruitful field of experimental psychological 

exploration. The investigation of the part played 
"py hormones has also yielded facts of great interest, 
even though the actual manner in which hormones 
affect behaviour has not been elucidated as yet. 
‘On the other hand, the neurological aspect of the 
problem has been left mainly in the hands of 
anatomiste and physiologists, in spite of the fact 
that the fundamental issues of nervous physiology 
must form the primary facta of a study of behaviour. 
That they do has, of oburse, been generally 
admitted by students of behaviour, but in so far 
as they have not bean immediately concerned in 
this field of study, animal paychologista have been 
‘content to base general theories of behaviour on 
concepts derived, for example, froni the field, of 
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reflex physiology. The rigid ‘behaviouriam’ of 
Watson was one such general theory. While it 
did much to organize knowledge of behaviour and 
to attract attention to the subject, it was far too 
static in its formulation to survive in the face of 
& growing volume of facts. Its history, too, 
exposes the danger of a general theory being so 
formulated that it does not take into account the 
possible changing nature of the ideas on which it 
is based. - 

This issue was vigorously dealt with by Mr. 
J. Z. Young, who compared the ‘incorrect con- 
ception of a reflex system as something which 
operates whenever its afferent side is stimulated, 
with & reflex system in which an afferent impulse 
becomes effective only when the motor neurons of 
‘the system are in a particular state of excitability 
due to impulses reaching them from other neurons 
with which they are in synaptic connexion. He 
went on to consider the importance of the ‘fact 
that the higher nervous centres are in constant 
activity. For example, in. cephalopods the 
anatomical arrangements are such that certain 
combinations of afferent stimuli can set in action 
self-re-exciting chains of neurons, the continued 
activity of which facilitates certain pathways. His 
suggestion is that the setting-up of such activities 
may constitute the change which takes place in a 
nervous system during the process of learning. 
Mr. Young’s paper made it perfectly clear that the 
old analogy of the nervous system as a statio tele- 
phone exchange which passes on messages to the 
relevant motor neurons must give way to & concep- 
tion of an exchange always in active change itself. 

Although general theories of behaviour that are 
based upon neurological concepts may even yet be 
inadequate, they are much more valuable to 
animal psychology than discussions as to the 
reality of concepts such as instinct. Dr. J. A. 
Loeser’s contribution to the symposium, which 
was substantially the same as an article of his 
published in Natura of May 27, p. 880, was con- 
cerned with this question, and unfortunately his 


attempt to banish the concept in favour of even. 


leas tangible concepts of behaviour cannot be 
regardéd as a successful one. Dr. Loeser’s main 
point is that every organic action representa merely 
the satisfaction of an impulse, and that in so far 
as no respanse of an animal can have any conscious 
or unconscious relation to self- or race-preservation, 
it cannot be an instinctive action ; therefore there 
is no such thing as instinct. A hen, for example, 
does not sit on eggs because she wishes to hatch 
the next generation of hens, but because sitting 
on ooo] curved objects soothes irritating surfaces of 
her body. This may all be very true, but the fact 
remains, a8 Dr. Loeser admits, that whatever the 
basis of so-called instinctive behaviour, subjective 
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aims and objective purposes often appear to - 
coincide. The argument is purely one of definition. 
Instinct is widely defined as that faculty, other 
than a rational process, which makes inborn animal 
behaviour seem purposive. As Prof. Lashley 
effectively argues in a recent article, “the anti- 
instinct movement was aimed primarily as the 
postulation of imaginary forces as explanations of 
behaviour”. It scarcely helps the subject to dis- 
miss the presumed hereditary basis of instinct, 
and to continue talking, as Dr. Loeser does, about, 
the “psyche and consciousness”, or the “genuine 


-riek and genuine reflection” of behaviour. 


Fortunately, the learning processes and adap» 
tive behaviour of animals lend themselves to a 
more satisfactory type of generalization than the 
unlearned reactions which usually go by the name 
of instinct. The literature on this question is 
extensive, and the experimental work which is 
being carried out is as a rule sufficiently well 
designed to allow of the constant re-testing of the 
general theories of learning which have been 
derived from previous studies. An excellent 
example was given by Mr. G. C. Drew im his con- 
tribution to the symposium. One of the well- 
known theories of learning is the Law of Effect, 
which states that reactions which are rewarded 
tend to be stamped in, while those which are 
punished tend to be eliminated. This hypothesis 
has been thoroughly substantiated so far as rewards 
are concerned, whereas recent work has thrown 
considerable doubt on the part which punishment 
is supposed to play in the process of 
Indeed, work by Drew and others has shown that 
where an electric shock is the punishment im 
experiments on rate, a mild shock has an equally 
facilitative effect on the speed of learning whether 
it be given for the wrong response or for the correct 
response, whether it be associated with both 
types of response, or whether it be associated with 
the reward. 

Experiments of this kind are still not as 
numerous as they might be, nor as consistent 
with each other as is to be desired, but they are 
representative of an approach in the analysis of - 
behaviour which is truly fruitful. So, too, were 
the experimental studies on delayed reaction and 
memory reviewed by Dr. 8. Zuckerman. These 
concerned the ability of animals to make a dis- 
crimination between an incorrect and a correct 
stimulus when their responses are separated from, | 
their perception of the problem by intervals of 
varying length. Other experiments which were 
described dealt with the observation that chim- 
panzees be taught to regard disks of various 
sizes and. “olours as symbols for specific foods. 
The fact tst. the ‘animals will work for these, disks, 
fighteor beg for them, and hoard them, even if it 
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be only for a day, until they have the opportunity 

* of exchanging them for the foods they represent, 
raises a considerable question from the point of 
view of the genesis of abstract and symbolic 
behaviour. 

Lf it succeeded in nothing else, the symposium 
undoubtedly did indicate to those who were present 
the vast field of interest which can be defined 
under the term ‘animal behaviour’. It is clearly 


e impossible for any one science to deal with 


all *aspecta of this subject. 


This very fact is 


; Obituary 


Dr. Jan Koliha 


Tua National Museum of the Kingdom of Bohemia, 

at Prague, has suffered an irreparable loes in the 
untimely death of Dr. Jan Koliha, head of tha 
“Paleontological Department of the museum since 
1981. 
* Dr. Koliha was born on May 8, 1890, at Police 
nad Metuji in Eastern Bohemia, where his father 
was a teacher. He had already begun oollecting 
natural history specimens in his teens, and when he 
proceeded to the Oharles University of Prague, in 
about 1900, he studied natural science and obtained 
the degree of Ph.D. for a dissertation on “The 
Atremate of the Kruin& Hora Beds” (publiahed in 
Palaontographica Bohemia). 

Koliha next became assistant in geology and 
mineralogy to Prof. Cyril Purkyně at the Technical 
Univermty, and also at the National Museam under 
Prof. Perner. The latter advised him to abandon 
his studies of the Bohemian Cretaceous and devote 
himself to the Palsozoic strata of hia country, which 
are well represented to the south and south-west of 
Prague. 
ile still a student Koliha had made the 
acquaintance of the great zoologist and palsontologist 
Prof. Antonin Frič, who died in 1918. Frid lived to 
see the collections of the National Museum removed 
to the fine buildings at the top of Wenceslas Square 
(1892). Here Dr. Koliha, together with the late Dr. 
J. 8. Procházka, acted as assistant to Prof. Kafka. 
On the death of the latter (1929), Dr. Prochdzka 
became the head of the Palmontological Department 
until bis death in 1981, when Koliha succeeded him. 
From this year the galleries containing Barrande’s 
collections were called the Barrandeum, and Koliha 
was given the title ‘Custodian of the Barrandeum’. 
He likewise became reeponsible for all the palæonto- 
logical collections, with the exception of fossil planta, 
which were under the care of Dr. Némeje. 

Dr. Koliha was the chief authority on the Lower 
Palæozoic fosila of Bobamia. He is especially to be 
remembered for his research on the Tremadovian of 
Eastern Bohemia (1925). Drs. Kodym and Matdjka 
of the State Geological Survey had found black clay 
shale near Cesky Brod (East Bohemia) in a locality 
hitherto supposed to be Cretaceous. Dr. Kolhe 
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one of the best argumenta for the existence of an 
organization, such as the Institute for the Study 
of Animal Behaviour, prepared to undertake the 
task of integrating the numerous studies, carried 
out in different departments of science, which are 
related under the heading ‘animal behaviour’. The 
task that lies before the Institute is, however, far 
more than just the reviewing of separate advances 
in the subject, for this activity cannot but lead to 
the more reeponsible one of indicating the Jines 
along which research needs to be directed. 


Notices 


examined some of the material and on the basia of 
the contained fossils proved it to be of Lower 
Ordovician age. Later he succeeded in correlating it 
with the Tremadoc Shales. An account of this dis- 
covery is given in the Journal of ihe Siats Geological 
Institute of O.S-R., vol. 2, pp. 805 ff. The importance 
of this discovery was shown by the fact that it 
placed the Ordovician fauna of Eastern Bohemia in 
quite another sea to that which existed in the 
Barrandian basin at the same time. The Tremadocian 
of East Bohemia belongs to the Baltic-Scandinavian 
facies. 

Dr. Koliha was well known and honoured not only 
in his own country, but alo in Great Britain, 
Germany, Sweden, and the United States. As a 
specialist in the older Palwozoio he was unrivalled, 
and material from all over the world cama to him 
for determination. He was likewise a good zoologist. 
He possessed a surprising knowledge of English 
literature. He was also acquainted with Swediah 
and Welsh, and spoke excellent French. 

Dr. Koliha was a kind friend and a good oolleague. 
He was for many years a member of the Geographical 
Society of Prague, of the Geological and Mineralogical 
Society of Czechoslovakia and algo of the National 
Museum Society, to the meetings of which he con- 
tributed many inspiring lecturea and other com- 
munications on palmontological matters. He died on 
April 7, after long suffering. His place at the Museum 
has been taken by his colleague Dr. Némejo. 

I am indebted to Prof. Perner of the Charles 
University and to Dr. F. Prantl, of the National 
Museum, for some of the details of Dr. Koliha’s work 
and career. T. Oakes Hrest. 


We regret to announos the following deaths : 


Dr. E. T. S. Appleyard, research aasastant in 
physics in the University of Bnstol, on June 15, aged 
thirty-five years. 

Prof. A. E. Kennelly, emeritus profeasor of elec- 
trical engineering in Harvard University and the 
Massachusettes Institute of Technology, on June 18, 
aged seventy-seven yoars. 

Dr. E. Kidson, O.B.E., director of meteorological 
services in New Zealand since 1927, aged fifty-seven 
years. . 
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News and Views“ 


Prof. Walther Nernst, For.Mem.R.S. 

Ow June 25, Walther Nernst, well known as a 
physical chemist, will celebrate his seventy-fifth 
birthday. Nétmst was born at Briesen, West Prussia, 
and studied. at the Universities of Zurich, Berlin, 
Graz and Würzburg. He worked under F. Kohlreusch 
ab Würzburg, where he took his degree. His thesis 
connected his name for all time with the thermo- 
magnetic effects he had discovered. Eventually, he 
became professor of physical chemistry in the Uni- 
versity of Gdttingen and principal of the laboratory 
that he hed just equipped for this branch of study. 
Numerous pepers dealing with a diversity of problems 
were published as the result of work in the new 
laboratory, among them such subjecta as the`ionic 
theory of solutions, electrocepillary phenomena, 
residual current, polarization capacity, over-voliage, 
the lead accumulator and the theory of nerve stimola- 
tion which explains the peinleameas of the application 
of high-frequency electric currentes, known as dia- 
thermy. The invention of the Nernst eloctrio lamp 
made the name of the young physicist well known 
all over the world. In 1924, Nernst became 
of the Reichsanstelt. His ‘Textbook of Theoretical 
Chemistry”, the fifteenth edition of which has recently 
appeared in Germany, is well known ‘all over the 
world and bas bean translated into several languages. 
During the Great War he spent some time at the 
front and was decorated with the Iron Croas of the 
first and second class. In 1920, he was swarded the 
Nobel Prize for chemistry. Prof. F. Krüger has 
written an appreciatory article in the May issue of 
Research and Progress (Berlin, N.W.7, Unter den 
Linden 8) on Nernst’s life and work, filled, he says, 
with most intensive labour but richly rewarded in 
respect of research and teaching. 


Neenst’sa work covers many fields of theory and 
investigation: His theory of galvanio cells, published 
in 1889, in which he applied the new theory of ions 
to the explanation of the development of electro- 


motive force and introduced the idea of an electrolytic’ 


solution pressure, still farms the basis of the theory 
of the cell. Equally important was his study of the 
theory of the diffusion of electrolytes and the 
development of the formula for the liquid contact 
potential (1888-89). The application of the quantum 
theory to physical chemistry interested him greatly, 
and his experimental investigations of the specifo 
heats of solids at low temperatures laid a sound 
basis for one aspedt of this theory. Among other 
important results was the fact that the speciflc heat 
of diamond becomes vanishingly small st low tem- 

. This resplt was a consequence of Nernst’s 
s0-called Heat Theorem, or the Third Law of Thermo- 
dynamics, which he put forward in 1906. This has 
the most fundamental importance in chemical 


theoretical and experimental studies in this field, in 
which a large number of workers in all parta of the 
world took part. Another example of Nernst’s 
insight into fondamental problems was his enuncia- 
tion of the so-called chain mechanism By Pete: 3 
chemical reactions, published in 1918. emp is 

scarcely a branch of modern physical chemistry . 
which has not been enriched by fome important’ 
contribution from Nernst, and his influence on the 
development of the science has been most fruitful. 
His insistence qn the equal importance of thermo? 
dynamics and the atomic theory at a time when the 
latter was begimning to fall into discredit in some 
quarters is a tribute to his sound judgment. As an 
investigator and as 4 teacher he stands out as one 
of the great leadets in science. i 


Plaque in Memory of Edward Clodd 


THoas who knew Edward Olodd personally and 
the multitude who were instructed by his numerous 
books and articles will weloome the placing of a 
plaque on June 15 on Strafford House, his Aldeburgh 
home during 1889-1980. It was here that he kept 
his library, where he spent all his spare time, and to 
which he retired: Strafford: House recalls many 
pleasant and stimulating occasions to those who were 
privileged to be Clodd’s guests. Throughout a long 
period Clodd invited mixed gatherings of men of 
very varied interesta—literary men who had made 
their mark in different ways; leading men in other 
departments of learning, law, history, economics, and 
politics ; administrators of Protectorates, Colonies, 
and the like; men who had come to the front rank 
in chemistry and physica, biology, anthropology, and 
archeology. Any particular gathering contained 
representatives of some of these intellectual activities, 
each of whom blossomed out under the hospitality 
of the genial host, whose far-reaching interests 
embraced host aspects of the humanities and 
sciences. Not only were the talks and discussions 
memorable, but also the walks and especially trips 
in the little yacht the Lotus, where Olodd busied 
himself with sailing and in ministering personally to 
the material needs of his guesta. Strafford House 
thus became a pleasant meeting place for men and 
women of varied pursuits and was a transient 
intellectual centre that had a definite social value 
for some forty years. 


Museums and Schools 

Ax exhibition designed to demonstrate some of 
the opportunities for co-operation in function between 
museums and schools in the work of educetion opaned 
in the Department of Archmology and Egyptology of 
University College, University of London, Gower 
Street, London, W.G.1, on June 20 and will remain 
open daily’ until July 15. The material exhibited 

co: j 
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- has bean contributed, mainly from their publications, 
by the museums of London and of the United States 
of America. It serves to bring out with considerable 
clarity the very different approach by the museums 
of the two countries to the problem of education. 
In London, largely owing to the manner in which 
the great national collections originated, and the 
way in which they have been built up, emphasis is 
laid on the function of the museum as s store-house 

e of research and advanced critical appreciation, as 
welk as, of course, as a place of exhibition of such 

-part of the natipnal wealth as is embodied ın objects 
of artistic or historical interest and value concentrated 
in’ London. In the United States, on the other hand, 
dhe museums rely almost entirely upon funds from 
unofficial sources, whether from endowment or in 
the form of current income. In consequence, the 
latter have consistently stressed their educational 
function, directing it, naturally, in the first instance 
to the satisfaction of the interesta or needs of their 
more immediate cliantele. 


Tus difference is to be noted in the character of 
the posters advertising the ‘national collections of 
Great Britam exhibited by the London Transport 
Board, and those shown here by the United States 
Museums, which consist of carefully devised and pre- 
pared propaganda material. The same difference is 
to be noted in the character of tha two este of publics- 
tions. Whereas the English museums have prepared 
series of postcards and guides whioh offer a wealth 
of material bearing upon nearly every aspect of art, 
scienco and history, from which teachers are left to 
select for themselves, in the United States the 
museums, undertaking the direct educational function, 
ciroulate among the schools illustrative material 
selected by their own education departments, but 
rely mainly on the organized work and lectures of 
their own educational staffs, for which special 
accommodation is provided in the museum building. 


Human Problems of Management 

In an address at the Commen: Exercises, 
Massachusetts Institute of Technology, on June 6, Sir 
Herold Hartley pointed out that, apart from new 
inventions and discoveries, the great changes in 
industry in this century have been largely in the 
direction of transforming traditional methods depend- 
ing on the personal akill of the operator to scientifically 
controlled proceases in which measurement has largely 
taken the place of craftsmanship. A new standard 
of certainty based on scientific measurement has 
invaded every branch of industry and engineering. 
Tbe human problems of management, however, are 
equally important and are much more difficult than 
the selection and working of inanimate material. 
Succes or failure may depend on the wise choice 
of men, in which there is no figure of merit as guide. 
There are algo the wider human problems of industry 
and the collective life of the factory; the emotional 
response of the individual, the human understanding 
of the supervisor may influence efficiency and output 
aa much aa acientifio planning. These human. prdplems 
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of management, Sir Harold said, become increasingly 
important with the size of the concern, and the rapid 
growth of the great corporations constitutes a now 
factor in our social organization, so that any danger 
of their inability to utilize human effort to the beat 
advantage is an urgent problem. When an organiza- 
tion becomes too large for personal leadership, it is in 
danger of losing ita character and vitality, of becoming 
mechanical, with all the los of efflciency implied 
thereby in a human agenoy. 


ORGANIZATION, however, implies not only order in 
the distribution and co-ordination of the functions 
of the separate parte, but freedom for the individuals 
within their sphere of action. The remedy for the 
dangers of specialists through their ignorance outaide 
their limited sphere of knowledge is a synthesis, which 
ia the object of. a large industrial undertaking in 
securing the oo-operation of a team of specialista. 
Ite smooth running depends on the ability of each 
of its component groupa to engage intelligently in ite 
particular task in proper oo-ordination with the rest. 
Sir Harold Hartley does not believe that individual 
initiative disappears with increasing size. Without 
Initiative there cannot be the steady flow of ideas, 
not merely outwards from the centre but inwards 
from each section, which is essential for succeas. The 
key problem is that of supplying adequate motive 
power in place of the self-interest motive, which must 
largely disappear. Accordingly, he stressed the 
importance of the study of incentives based on per- 
sonal satisfaction, the development of the team spirit, 
and of the value of recognition in sweeping away 
negative inhibitions which hinder the poasibility of 
achievement. It is the busineas of a leader to find 
the opportunities for sucess and to see that everyone 
is made to feel his part in them and to know that bis 


part is recognized. 


Pre-Roman Archeology in Shropshire 

In view of recent developmenta in the study of 
British archmology and prehistory in the period 
preceding the Roman invasion, considerable interest 
ig attached to the announcement that the earth- 
works which crown the slopes of the Wrekin in 
Shropshire are to be excavated by the Bociety of 
Antiquaries of London in co-operation with the 
Shropshire Archwological Society. It is thought 
probable that the Wrekin was the headquarters of 
the tribe of the Cornovii before they were removed 
by the Romans to the riverside aite of Viroconium 
or Uriconium, the modern Wroxeter, some time about 
A.D. 60-70, much as the tribesmen were removed 
from Maiden Castle to Dorchester in the same period. 
Uriconium itself, the Roman site, haa recently been 
excavated by Mia Kathleen Kenyon, and it is now 
the opinion of archwologists that the time has come 
to investigate the earlier site. It will be a matter of 
interest to see whether the suggestion thrown out by 
Dr. R. E. Mortimer Wheeler of an indication in his 
recent excavations in southern Brittany pointing in 
the direction: of Shropshire is in any wpy borne out 
by the results of the investigation now contemplated. 
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Permission for the work has been given by Lord 
Barnard, the owner, and the work will be under the 
direction of Miss Kenyon. Excavation will begin in 
the current year, and it is hoped will be completed 
in 1840. A committee has bean appointed for the 
purpose of raising funds to meet the cost of excava- 
tion, of which Mr. A. W. Clapham, president of the 
Society of Antiquaries, is chairman, with Sir Charles 
Marston and’Sir Frederic Kenyon as vice-chairmen, 
while among the members of the committee are Lord 
Harlech, Lord Powis, Lord Baldwin, Sir Charlee 
Peara, Dr. R. E. Mortimer Wheeler and Mr. J. P. 
Bushe-Fox. Contmbutions to the excavation fumd 
may be sent to the Assistant Secretary, Society of 
Antiquaries, Burlington House, Piccadilly, London, 
W.1l. 


Imperial Studies in Chinese Archæology 

Ownva to the preoccupation of Chinese antiquarians 
with literary rather than material evidence, an ex- 
ceptional mterest attaches to an imperial scroll now 
on exhibition m London, which was painted m 
‘aD. 1729 by command of the Emperor Yung Chen. 
The scroll is of paper, measuring 49 feet lang by 244 
inches wide, and forms an illustrated record in 
colour of some of the personal possessions of the 
Emperor, including objects in bronze, jade, ivory, 
pottery and porcelain. More than two hundred 
objects are represented. To the student of Chinese 
archwology and the development of Chinese art, the 
interest of this early catalogue lies in the fact that the 
objects range in date from the early Chou dynasty, 
about the close of the second millennium 3.0., down 
to porcelains of the early eighteenth oentury of our 
era. It is, in fact, œ contemporary manuscript 
catalogue, illustrated by hand, of a remarkable 
collection of antiquities, which sre shown as @ 
continuous band of colour plates. At the time the 
scroll was peinted, the Emperor, who died in 1735, 
was engaged in preparing the plans for his tomb ; 
and it was from this tomb that the scroll was obtained 
by a British officer at the time of the Boxer Rebellion. 
It ia now on view at the galleries of Messra. Spink 
and Son, 5-7 King Street, St. Jamee’s, in aid of the 
Maternity Ward of the Royal Northern Hospital, 
London. As no soroll of this type has previously 
been exhibited in Europe, it has bean displayed at 
full length on the walla of the oxhibition hall and 
is accompanied by a key, in which the various 
objects have been drawn in outline with notes by 
experts on their type and ceremonial use. In view 
of the wide range in character and date of the objecta 
depioted, the value of the scroll thus elucidated for 
archmological and ssthetio studies is obviously 
considerable. 


The History of Cement 

TuE summer meeting of the Newcomen Society 
was held in Suffolk on June 7-10 with Ipswich as 
the headquarters. The itinerary included visite to 
the bell cage at East Bergholt, weaving factories at 
Sudbury and Hadleigh, the post mill et Saxstead, 
the tide mill’and steelyard at Woodbridge and the 
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works of Ransome’s, Sims and Jefferies, Ltd. After . 
the annual dinner on June 8 three papers were read, 
one of them being by Dr. A. P. Thurston on ‘“‘Parker’s 
‘Roman’ Cement”. In 1796, James Parker, of whom 
little is known, took out a patent for “Cement or 
Terres to be used in Aquatio and other Buildings 
and Stucco Work”. This cement was made by 
burning in kilns the hard stone-like concretions called 
septaria, found around the coasta of Essex and Kent 
wherever the London clay bordered the shore and e 
formed low cliffs. Previously this material had been 
used for building, but when the making of Parker's - 
cament began there was a great demand for it, and 
the practice grew up of dredging it from the bottom 
of the sea off Walton-on-Naze and elsewhere. In 
1857 there were between three and four hundred 
smecks engaged in this dredging. The principal 
factories for cament manufacture were at Harwich, 
and at one of these ‘Roman’ cement was made until 
1890. Joseph Aspdin’s patent for ‘Portland’ cement 
was taken out in 1824, but it was the improvements 
effected in ita manufacture by I. O. Johnson at 
Swanscombe which led to ‘Portland’ cement super- 
seding ‘Roman’ cement. Dr. Thurston’s paper waa 
accompanied by a bibliography of the subject. 


New B.B.C. Stations 


Ox June 14, the revised West Regional Scheme of 
the British Broadcasting Oorporation was brought 
into operation by the opening of the new transmitting 
stations at Start Point and Clevedon. These atations 
now radiate simultaneously the West Regional 
programme on weave-lengths of 285-7 and 203-5 
metres respectively. The Start Point station is 
situated near the most southerly point of Devon, 
and is intended to serve the whole of the south 
coast from.Cornwall to Hampshire or Sussex; while 
Clevedon on the North Somerset coast will serve the 
areas around Bristol, and the northerly parte of 
Somerset and Devon whioh cannot be covered satis- 
factorily from Start Point. Both stations have been 
so located as to take advantage of transmission largely 
over a sea path, and thus avoid the heavy attenuation 
of signal stfength encountered in wave propagation 
over the poorly conducting terram of Dartmoor. 


Soma technical details of the Start Point station - 
were given in the Wireless World of June 15, from 
whioh it is learned that the new station is at present 
using a power of 100 kw., which will ultimately be 
raised to 150 kw. In order to give the greatest service 
along the south coast, the aerial system has been 
designed to give ita maximum radiation in the east 
and west direction, with a minimum, but by no 
means negligible, radiation in a southerly direction 
over the English Channel. This directional radiation 
has been secured by the use of two steel mast- 
radiators, 450 ft. high, spaced about three eighthe of 
a wave-length apart. Both mast aerials are connected 
to the tranamitter, one directly and the other through 
a suitable phase-shifting network. This network has 
been carefully adjusted during the initial test-period 
to giye the degired distribution of signal radiation. 
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. The oarrier-wave frequency is controlled to an 
accuracy of better than one part in a million by a 
high-precision quartz crystal, and the modulation 
arrangements of the transmitter have been designed 
to give a very high programme quality. 


Infestation of Grain by Insects 


A survey of the conditions of infestation in the 
grain trade in Great Britain was initiated about a 
year agb (NATURE, June 4, 1938, p. 1004), as a result 
‘of hich ıt appeared that research into control and 

*. remedial measures against pest infestation of all 
stored produce was desirable. At the request of & 
Standing Conference representing the industrial 
einterests co-operating in the work, the Department 
of Scientific and Industrial Research has agreed to 
undertake this research and an advisory service for 
industry. The work will be carried out with the 
technical and financial co-operation of industry, by 
the Imperial College of Science and Technology at 
.the Biological Field Station of the College, at Slough, 
under the direction of Prof. J. W. Munro, professor 
of zoology and applied entomology at the College, to 
whom inquiries relating to this new service should be 
gent. Industrial organizations interested in the work 
should communicate with W. McAuley Gracie, 
chairman of the Standing Conference on Pest In- 
featation, Department of Scientific and Industrial 
Research, 16 Old Queen Street, London, 8.W.1. 


National Parks 
Tax winter number of the Tree Lover (3, No. 26, 
De la More Prees, 2a Cork Street, London, W.1) 
includes an article on the case for national parks, 
which deals with the report of the Standing Com- 
mittee on National Parks. In discussing this im- 
portant question, many fall mto the mistake of 
comparing Great Britain with Canada, the United 
States and other countries of the New and Old 
World of much larger size and with extensive tracts of 
wild, undeveloped countryside where great national 
parks or game reserves have been formed. These 
enthusiasts are apt to forget that Great Britain is, 
compared with such countries, a very small and 
densely populated island. This bemg said, the case 
for such national parks as are, or may be, feasible 
` is a very strong one. As pointed out in the article 
in question, such a movement ‘‘falle in most signally 
with the aims of the Health Campaign on which the 
Government is at present engaged. If abundance of 
Playing Fields is essential for this, still more essential 
is the provision, or preservation, of national ‘walking 
grounds’, and regions where young and old alike can 
find refreahment and inspiration in the enjoyment of 
unspoilt Nature’. The proposals of the Standing 
Commuttee on National Parks are well known. The 
chief question in connexion with these proposals is 
where the money is to come from. The suggestion is 
the Treasury. There is also a considerable body of in- 
fluential opmion which considers that this question 
1s one for the general public. “That in fact if the 
public really want the national parks a fund ghould 
be opened to provide the money for their form&tion 
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and upkeep; that the British publo will attach a 
greater value to, and have a greater interest ın, the 
maintenance of national parks provided by their own 
endeavour than if they are more or less controlled 
by the Government and therefore nobody’s child. 


Meteorology for Airmen in India 

A PAMPHLET of the India Meteorological Depart- 
ment, having the title ‘Meteorological Organisation 
for Airmen”, brings up to date the information 
required by airmen in India who wish to take 
advantage of available information about actual and 
expected weather on the various aviation routes in 
that country. There are several classes of meteoro- 
logical station in the organization that is concerned 
with meeting the demands of aviation, of which the 
most important are the forecasting centres where 
synoptic weather charte are prepared twice a day, 
namely, for civil aviation (Karachi, Calcutta and 
Poona), and for military aviation (Karachi and 
Peshawar). The India Meteorological Department 
is responsible for the aviation weather service on the 
trans-India route from the Gulf of Oman to Akyahb, 
as well as along other internal air routes in India. 
The positions of the four types of meteorological 
station more directly concerned with the supply of 
information—the civil and military forecasting 
centrea, the pilot balloon stations where the winds 
aloft are measured, and the aeronautical wireless 
stations—are clearly shown on a folding map. The 
codes for transmitting information about the weather 
have become more numerous in the course of years, 
in proportion as the information required has become 
more detailed and precise, and practically the wholo 
of this pamphlet is taken up with them. Attention 
is directed in a foreword to a change instituted on 
July 1, 1987, which resulted from the establiahment 
of an independent meteorological service in Burma. 
From that date the Calcutta Meteorological Offico 
ceased to issue weather reports and forecasts for air 
routes in Burma and the ‘general inference’ for tho 
Rangoon—Bangkok section, these being taken ovor 
by the Meteorological Office at Rangoon, but it 
has continued to issue reportes and forecasta for the 
Calcutta—Akyab route. 


“Earning whilst Learning” in American Universities 

THe economic depreasion in the United States 
compelled university administrators and students to 
devise fresh plans for enabling poor undergraduates 
to pay their way. The Federal Government decided 
to help, not with scholarship granta but by financing 
work projects through the National Youth Admumis- 
tration. 80 new ways were discovered for using 
student labour and some proved so beneficial to all 
concerned that they became permanent. A summary 
of the more important is given in Bulletin No. 9 of 
the Office of Education (Supt. of Documents, Wash- 
ington, D.C. 10 centa). This gives particulars of 
factories, printing-pressea and other money-earning 
projects, of co-operative housing and other schomes 
for reducing studente’ living costa, and of the ‘solf- 
help’ colleges which aim at making education "as 
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nearly as possible self-supporting. These are de- 
soribed as strongly Christian in intent and influence, 
proclaiming the dignity of labour and the funda- 
mental importance of training in heart and hand as 
well as hoad. Yale’s bursary employment scheme, 
providing employment for more than four hundred 
of the residents in its new undergraduate hostele, is 
devcribed in some detail. It is so popular that well- 
to-do studentes have applied for bursary work without 
stipend. because of the opportunities it offere for 
personal development. Harvard also has lately 
introduced an employment scheme in connexion with 
_ its new dormitories. The report emphasises the 
increasing recognition of the value of money-sarning 
labour as a part of education, especially ita contri- 
bution to character-building, and the advantages of 
co-operative living arrangements. 


The Temporary Ley 

Tan Welsh Plant Breeding Station, Aberystwyth, 
has just issued a bulletin entitled “The Temporary 
Ley”, price 7s. 6d. It is divided into four sections. 
The first compares the resulta obtained with station- 
bred and commercial grasses when used in simple 
soeda gave the best yields, distinct advantages ware 
shown by the station-bred varieties in the third year. 
Relative aggressiveness of the different species in a 
mixture is also an important point; timothy, for 
example, failing to become established whan sown 
in conjunction with oocksfoot or perennial rye grass. 
Section 2 deals with the yield and persistency of 
diffarent strains of gras and clover. Mixtures con- 
taining indigenous species gave both higher yields 
and better response to phosphatic manuring than 
those in which such species were in the minority qr 
lacking. Pasture management and ita effect on the 
sward is the subject of the third section. Swards 
differing widely in botanical camposition were sub- 
jected to various systems of management, and it was 
found that the importance of a species is determined 
by the individual reaction of the plant to the type 
of management, aa well as ite ability to withstand 
competition from other components of the sward 
under those conditions. The final section consista 
of an article by Sir R. George Stapledon, director of 
the Station, on the establishment and maintenance 
of temporary leys. This will perhaps be of particular 
value to the agriculturist as it deals largely with the 
practical aspect of the question. Final emphasis is 
laid on the fact that success depends on the oom- 
bination of a well thought-out seeds mixture with 
good management. 

A Pioneer Garden Journalist 

A snort chapter of garden history in the early 
eighteenth oentury is unfolded by Mr. W. Roberts, 
in a paper on Richard Bradley, F.R.S. (J. Boy. Hort. 
Soc., 64, Pt. 4; April 1939). Bradley was the first 
professor of botany at Cambridge, and though he 
does not appear to have conferred much sound teach- 
ing upon hie students, nor given academic dignity 
to*the University, he was reaponsible for a series of 
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volumes which exerted considerable influence upon 
horticulture at that period. “A General Treatise of 
Husbendry and Gardening” was one of his greatest - 
contributions, and forms the main subject of Mr. 
Roberta’s paper. The text introduces ‘Such Observa- 
tions snd Experiments as are New and Useful for 
the Improvement of Land”, and, indeed, Bradley's 
experimenta represented his major contribution to 
horticulture, ab a period when ib was the fashion 
only to copy and quote. He states that his expenses 
in the study of the nature of plante and soils cost him 
upwards of £2,000, and he also trevelled widely. » 
Though his undertaking to establish a Botanical 
Garden at Cambridge did not flourish greatly, Be 
distributed much garden knowledge of an exact, 
order. ` i 


Earthing with Driven Copper Electrodes 

A HUNDRED years ago, when electricity was usually 
generated by the use of frictional or Wimshurst 
machines and detected by gold leaf electroscopes, it, 
was well known that an electric charge on & conduct- 
charged surface to earth. It is now found that owing 
to the increasing electric power behind modern net- 
works, in order to get safe operation special attention 
has to be paid to the condnotor connecting charged. 
metallic objects to earth. Copper electrodes of small 
diameter cannot be driven with a aledge-hammer 
unless the ground, be soft, as the rod will bend or the 
top will be deformed. The Oopper Development 


Association of Thames House, Milbank, London, 


8.W.1, has published a booklet entitled “Oopper for 


-Earthing” which gi 1 ful hi on this 


problem. The most etiafactory method of driving 
copper electrodes into the earth is by means of an 
electric hammer which delivers a large number of 
light blows. The usual procedure is to choose the 
wettest or the most low-lying spot in the naighbour- 
hood sad drive a copper rod of small diameter into 
the earth to a depth of about sight fest. The earth 
resistance is then measured; if too high, several 
more roda be driven in and cannected in parallel. 
This is neceapary for earthing mains where a possible 
fault current may be very large. The booklet points 
out that, even now, earth connexions are sometimes 
made by a few feet of conduit buried outaide the house 
or under the floor in contact with a amall iron plate 
or with the hot-water piping system. Sometimes even 
a large olectric machine is earthed by binding the 
wire round a loose rook lying on the ground. In one 
case the earthing wire was found to terminate in a 
bottle of water ! 


London’s Water in 1937 

Tum results of the chemical and bacteriological 
examination of the London waters for tha twelve 
months ended December 81, 1987, are contained in 
the thirty-second annual report of the Metropolitan 
Water recently issued (P. 8. King and Son, 
Ltd., 14 Great Smith Street, Westminster. 10s. éd.). 
Much of the report was drafted by the late director, 
CoL Warold, before his death last July, and the task 
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of completing it has fallen upon the deputy director, 


* My. Denison Byles. The total average output from 


the works for the year was 310-79 million gallons 
per day. Of 22,000 routine samples examined 
bacteriologically, about 98 per cant were of first-class 
purity (absence of Bact. coli in 100 0.0.). Details are 
given of several researches carried out in the lab- 
oratories. In the Bacteriological Section, various 
methods for the isolation and identiflcation of Bact. 
coli have been teated and compared. In the Biological 


* Section, investigations into the algal flora of raw 


_ and stored waters have been continued. In the 
*Chemical Sectién, a farther account is given of the 
use of a new photo-electric turbidimeter. The chief 
snalytioal results for each month in the year of the 
Several sources of supply are given in a series of 
tables. 


The Brotherton Collectian 

Ta third annual report of the Brotherton Collec- 
tion Committee, University of Leeds, states that a 
beginning has been made in the work of valuing 
the Collection, case by case, and of cataloguing the 
uncatalogued books (University of Leeds: The 
Brotherton Collection. Pp. 4. Leeds: The University, 
1938). A schame has been drawn up for the purchase 
of new books, which would be confined to certam 
authors and subjecta wherein the Collection is already 
strong, s0 that relative completeness could be ob- 
tained. The very extensive collection of pamphlets 
on Sheffield has been re-arranged. Mr. J. A. Syming- 
ton, first keeper of the Brotherton Collectaon, re- 
linquished that office on July 31, 1988, and on the 
recommendation of the Brotherton Collection Com- 
mittee, the Council of the University of Leeds 
appointed Dr. Richard Offor, the University Librarien, 
to be Keeper of the Collection from August 1. 


The Earthquake of May 10, 1939 

From instrumental reports from Fordham, George- 
town, St. Louis, Victoria, Honolulu, Manila, Pasadena, 
Philadelphia, Chicago and Burlington, the U.S. Coast 
and Geodetic Survey has determined the epicentre 
of the earthquake of May 10 at Th. 44%4m. G.C.T. 


© to be provisionally lat. 51° N., long. 179° W. This is 


to the south of the Andresnof Islands, which form 
part of the Aleutian Islands, and is on the circum- 
pacifle ring of instability somewhat to the west of 

_ the epicentre of the great earthquake of November 10, 
1938. 


Conference on Photography 
Tas Manchester and District Branch of the 
Institute of Physics has arranged a Oonference on 
Photography, to be held in the Physics Department, 
, Univermty of Manchester, on July 8 and 4, under the 
chairmanship of Dr. F. C. Toy. Among those taking 
part are Prof. N. F. Mott, Dr. J. C. M. Brentano, 
Dr. W. F. Berg, Dr. D. A. Spencer, Dr. 8. O. Rawling, 
E. R. Davies, C. W. Bradley, Dr. J. G. Wilson, Dr. 
C. A. Adams and Dr. H. A. Bruck, The subjects to be 
discussed include the atomic physics of photography, 
colour photography, theories of developers, + pad 
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applications of photography in research. Further 
particulars can be obtained from Dr. W. H. Taylor, 
Physics Department, Oollege of Technology, Man- 
chester, 1. 


Marine Biological Association 

AT the annual general meeting of the Marine 
Biological Association of the United Kingdom, Dr. 
George Parker Bidder was elected president of the 
Association in succession to Lord Moyne, who had 
held office for the past nine years. Lord Moyne, 
Lord Mildmay of Flete, and Sir Reginald Dorman- 
Smith were added to the list of vice-presidents. 
Mr. H. C. Maurice, Lord Rothschild, Mr. J. R. 
Norman and Mr. Morley Neale were elected new 
members of council. 


Announcements 

LIEUT.-COLONEL J. H. M. GREENLY has agreed to 
continue as president of the Institute of Fuel for a 
further year, and will deliver his second presidential 
address on October 19. The Council of the Institute 
has awarded the Melchett Medal for 1939 to H. A. 
Humphrey, late consulting engineer to Imperial 
Chemical Industries, Ltd., for the outstanding work 
he has done in the development of fuel and appliances 
in connexion therewith. 


Mazo TIrFHNEAU, professor of pharmacology and 
materia medios in the Faculty of Medicine, University 
of Paris, has been elected a member of the Section 
of Chemistry of the Paris Academy of Sciences, in 
succession to the late Prof. G. Urbain. 


Tosa German Chancellor has awarded tho Goethe 
Medal for Arts and Science to Prof. Ernst Rudin, 
professor of psychiatry in the University of Munich, 
for his work on German racial hygiene. 


THE annual meeting of subscribera and friends of 
the Rothamsted Experimental Station, Harpenden, 
will be held on June 28, when the principal speaker 
will be Sir E. Kaye Le Fleming, chairman of council 
of the British Medical Association. 


FoLLOWING the nineteenth annual general meeting 
of the British Non-Ferrous Metals Research Associa- 
tion on June 20, the Association’s new laboratories 
in Euston Street, London, N.W.1, will be formally 
opened by the Right Hon. Oliver Stanley, president 
of the Board of Trade, and a memorial to Thomas 
Bolton will be unveiled. 


Troe Internationals Zeitschrift fir Psychoanalyse und 
Imago, which wes temporarily suspended, resumed 
publication in March 1939. The present address is 
96 Gloucester Place, W.1, and the price 34 shillings. 


Acoorprna to the figures issued by the Metro- 
politan Life Insurance Company, the average duration 
of hfe for men in the United States in 1936 was 
60-81 years, or 1 year and 3 months longer than in 
19380. . 
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Letters to the Editor 
The Editor doss not hold himself responsible for opinions expresesd by his correspondents. 
correspond wi 


He cannot undertake to reurn, or to 


with the writers of, rejected mamusoripts 


intended for this or any other part of NATURA. No notice is taken of anonymous communticaitons. 


- NOTES ON POINTS IN S0MH OF THIS WEAK’S LETTERS APPAR ON P. 1071. 


a 
CORRESPONDANTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THHIR COMMUNICATIONS. . 


Multiple Activities of Anhydro-oxy-progesterone . 

Tra introduction of anhydro-oxy-progesterone 
(pregneninolone, ethinyl-testosterone) Inhoffen 
and Hoblweg? and Rusicks, Hofmann and Meldahl’, 
and the 
high like activity when given by mouth, 
opens up the possibility of an important edvance in 
(see, for example, Zondek and 
Rozin*); but ita multiple biological properties 
make the substance of considerable theoretical 
interest. 

Tn our experience, snhydro-oxy -progesterone, tested 
as deecribed by McPhail‘, is equally active by mouth 
and by injection im. prod progestational pro- 
liferation in rabbits. A total of ð mgm. in propy: 
glycol produced the same average response, 
given by either route, equal to that given by about 
0-5 of injected in oil solution. 
In tion to this strictly like activity, 
the pampound, unlike progesterone, will cause growth 
of the uterus of the immature or ovariectomized rat 


progestational proliferation of the endometrium lees 
complicated by œstrous changes than does injection. 

In addition to the rather generalised gynwoogenio 
property of causing growth of the utérus o the 
immature or ovariectomized animal, anhydro-oxy- 
progesterone also seems to be œstrogenio in the strict 
sense that it will cause cornifiostion of the vaginal 
epithelium of the ovariectomized rat or mouse. y 
comified vaginal smears were produced by the in- 
jection of 2-4 mgm. to spayed rats, and 0-8 mgm. to 
spayed mice. When the substance is given orally, 
however, ita activity on the vagina is lower, since 
4 mgm. produced only a little cornification in the 
presence of leucocytes in some rata, while 1-6 mgm. 
did not carnify the vagina of the mouse. Vaginal 
opening in the rat was also lese frequent in animals 
oral doses ‘than in those receiving equal 
amounts by injection. 

In the capon comb-growth test, anhydro-oxy- 
progesterone shows weak androgenic activity. Tested 
on groups of five Brown Leghorn capons, 30 mgm. 
by mouth produced an average increase in 
plus beight of 8-5 mm.; 80 mgm. by injection pro- 
duced an increase of 4-6 mm., equal to that produced 
by about 0-5 mgm. (6 I.U.) of androsterone. By 
munction on to the comb. 0-15 mgm. produced an 
ayerage incrbase of 2-2 mm. 


demonstration by the former authors of ite -- 


Of the activities of anhydro-oxy-progesterone 
investigated, therefore, only ita effects on the rodetit 
vagina appear to be leas when the substance is gi 
orally than when it is given by injection. In addition’ 
to this remarkable activity by mouth, anhydro-oxy- 
progesterone seams to be the only compound so far 
described which poaseases progesterone-like, metro- 
trophic, androgenic and watrogenic properties. 

C. W. Emmaws. 

A. 8. PARKES. 


National Institute for Medigal Research, 


London, N.W.3. 
June 2. 
1 Inhoffen, H. H., and’ Hohlweg, W., Fetarwiss., 26, 06 (1938). 
. Hofmann, K., and Mskiahl, IL F., Hels, okim. Acta, M1, 


872 
? Sondek, B., and Bohn, B., Lenos, 1, 604, No. 9 (1930). ` 
€ MoPhal, M. K., J. Physiol, BR, 145 (1934). 


Nicotinic Acid Requirements of Insects: a Biological 
: Test for Nicotinic Acid . 
Tum importance df vitamin B for the growth and 
development of insects has been stressed by several 
investigators. But very little is known of the in- 
gredienta of the vitamin B complex which are actually 

cach Aaa - 

e have found that the moth Galleria- malonella 
can be cultivated on a medium containing one part 
of yeast and two parta of wax. It was noted that 

ification of the wax and autoclaving of the yeast 
in a strongly alkaline solution at 130° during a la 
of time which is sufficient to destroy both the vitamins 
B, and B, (riboflavin) does not impair the normal 
developmer® of the insect. However, ita develo 


ment is stopped if the autoclaved yeast is thoro y: 


washed with water and aloohol. Upon addition of the 
aqueous or aloohol yeast extract the development is 
resumed 


It follows from our i 
exerts the same favourab 
Nicotinic acid can thus be identified with the vitamin 
B-component which is indispensable for the develop- 
ment of Galleria. This does not certainly imply that 
vitamins B, end B, have no influence whatever!. Since 
our experiments were pot carried out in sterile oon- 
ditions, the possibility remains open as to the pro- 
duction of these vitamins by some micro-o i 
Anyway, as a matter of fact, no development 
take place in the absance of nicotinic acid. 

Further experimente have shown that as small a 
dose as: 5-10 y nicotinic acid per 100 gm. of the 
medium lacking vitamin was sufficient to produce the 
above effect. After, 8-10 days there were no living 
larve lefb in the medium lacking nicotinic acid, 
wherpas big, well-developed larve were creeping about 

er . 


effect as the yeast extract. - 


did . 


Ae 
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. in the medium with the above-mentioned dose of 
nicotinic acid. Smaller doses (1 y) proved insufficient 
and gave inconstant resulta. A 

Thus the development of the newly hatched 


Galleria larvæ can serve as & most sensitive biological’ 


test for detecting minute quantities of nicotinic acid. 
D. RUBINSTEIN. 
L. SHEKUN. 

Department of Biophysical Chemistry, 

All-Union Institute of Hnxparimental Medicine, ` 

Moscow. ay 18. 

a and Subbarow have recently 


š B, for the development 
. Pwll., 76, No. 13 1038). 


the necessity of the 
the mosquito arve (Bia. 


coincidence experiments utilising f-y + and y-y* o0- 
incidences in turn. The §-abeorption measurements 
confirm the upper energy limit uced by previous 
authors, and are consistent with a -partiale spectrum 
composed of the above two partial spectra in the 
ratio of 0-40 : 0°60. . 

The B-y coincidence experiments show & correlation 
of all 8-particles with y-rays. In Fig. 1 are plotted, 
logarithmically, the B-y coincidence rate per quantum 
detected by the y-counter (curve a), and the B-absorp- 
tion curve (b). The curves are closely parallel beyond 
an absorption thickness of 240 mgm. per sq. cm., 
and the former has been scaled so as to be super- 
imposed on the latter in this region. The coincidence 
rates are explicable in terms of a y-ray of 600 kev. 
(+ 50 kev.) followmg the 8-particles in the harder 
partial spectrum and a y-ray of 2:5 Mev. following 
those of the softer spectrum. These coincidence 

ta yield, directly, an upper limit of 1-1 Mev. 
for the softer B-partial 

The y-y ‘coincidence experiments, on the other 
hand, demonstrate the successive emission of two 
y-rays by some of the excited “Mn Sg The 
y-y coincidence rate obtained can explained 
quantitatively by the assumption that the softer 


@) 


Logarithm of counting rate 


e 30. He -oi "400" a) ees 
Absorption thickness (mgm./ey. em- Àl) 
Fig. 1. ` j 
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8-particle spectrum is associated with two y-rays 
of energy 1:7 Mev. and 600 kev., emitted in 
cascade, this assignment of energies being chosen, 
in preference to any other pair giving the same 
y-y coincidence rate, since the efficiency of detection 
of a 1-7 Mev. y-ray together with that for a 600 kev. 
ray is equivalent to that for a y-ray of 2-5 Mev.', 
and the B-y-coincidence rate is thereby uniquely 


exp 
The level scheme shown in Fig. 2 is therefore 
obtained. It predicts a y-ray of energy 600 kev. of 
2-5 times the intensity of the harder y-ray. The 
eos of this y-ray (of 600 kev.) has been con- 
by Ward (of this Laboratory) using & pressure 
ionization chamber. At the same time, it has been 
shown that there is no appreciable intensity of the 
y-ray transition shown dotted in Fig. 2. 
: J. V. DUNWORTH. 
Cavendish Laboratory, 
Cambridge. May 17. 
2 Dunworth, in the press, 
1 Feather, Pros. Oawb. Pki. Sec., M, 500-011 (1938). 
1 Feather and Dunworth, Proe. Rey. Sec., A, 108, 566-585 (1038). 


Apparent Existence of a Very Penetrati Radiation 
a ARA BO 
A rsw years ago, one of us! observed a very 
penetrating radiation emitted by a strong source of 
radium, having an mae! age coefficient in lead of 
about u = 0:03 om~. e have recently reinvesti- 
gated this henomenon, as there were grounds for 
er pposing that the radiation might consist of meso- 
trons. The arguments in favour of this view may be 
summarized as follows : 
Mesotrons may be formed, according to Heitler*, 
in processes such as: 

Av + iH My + mM 

hy + int M- + 3H, 

ided that Ay is greater than 10'-ev. It is now 

own that energies than 10° ev. are liberated 


- during the ‘fission’ of heavy nuclei. The absorption 


coefficient, of mesotrons in, lead is p-= 0-03 om.}, 
which is si to that of the. unknown radiation 
referred to above. : 
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Further, Joliot and Kowarski? found gome very 
energetic tracks in a Wilson cloud chamber from 
silver bombarded with neutrons, while more recently 
Mouron, Park and Richard‘ have reported a few 
straight B-ray tracks in a cloud chamber (H = 1,500 
gauas) from uranium bombarded with neutrons. 

These facta, taken together, suggested that the 
observed penetrating radiation from radium might 
consist of mesotrona emitted oocasionally during the 
breakdown of radium atoms under neutron bombard- 
ment’. 

To test this hypothesis, measurements were made 
on the radiation from e source of 900 milligrams of 
(radium + beryllium), by means of a Geiger-Miiller 
couter, made of brass I mm. thick, having a diameter 
of 5 om. and length of 15 om., filled with air at a 
pressure of 7 om. . Sources and counter were 
each surrounded on all sides by 80 cm. of lead, and 
apa of 50 om. left between them for insertion of 

rbing screens. 


A large count, about 250 impulses per minute above 
the und, was obtained with the 900 mgm. 
(radium + beryllium). When the latter source was 
replaced by a 600 millicurie (radon + beryllium) 
source (having almost the same neutron output), 
the same effect was still obtained, showing 
clearly that. the phenomenon was independent of 
the presence of radium atoms. 

A smal! stunt was, of course, to be expected from 
the neutrons from the sources, but not one of this 
order of magnitude. 

The Géiger-Mtiller -countar -was then replaced by 
an air ionization chant of the same dumansions, 
connected to a linear amplifier, but no particles were 
detected having an ionization greater than about one 
sixth of a polonium c-particle, namely, approximately 
20,000 ions. * i RE 

Absorption measurements in lead ‘gave a coefficient 
u = 0:03 cm.—, in agreement with the earlier findings. 
This value is the same, however, as that found by 
Goldstein and Rogoxinski* for the absorption of 
neutrons in lead. We therefore decided to eliminate 
drastically all possibility’ of neutrons reaching the 
counter by ing the source, with ita lead pro- 
tection, inside the ‘water room’ surrounding the 
cyclotron in the Collège de France. The water tanks 
are 1 m. wide and 4 m. high, and the ceiling ia also 
covered with 50 om. of water. Under these conditions, 
a count of 15 impulses per minute per curie above 
the background was obtained, which was surprisingly 
large in view of the amall solid angle subtended by 
the counter. By emptying progressively the water 
tank between source and counter, the counting rate 
steadily increased. The maximum rate was cal- 
culated to correspond to about 1 impulse per 500 
neutrons reaching the counter. Finally, the tank 
was refilled, and the lead protection of the counter 
covered with a layer of boric acid 1 am. thick to 
absorb slow neutrons. When all neutrons were thus 
prevented from reaching the counter and its lead 
screens, the count from 1 curis of (radon + beryllium) 
diminished practically to zaro. 

The supposed penetrating radiation from radium 
and (radium + beryllium) was therefore due entirely 
to gamma-rays excited by neutrons in the lead pro- 
tection ro the counter, in the brass wall of the 
counter, and in the air inside it. 

Grateful acknowledgments are made to the 
Union Miniére du Haut Katanga for the loan of 
(radium + beryllium) sources, to the Britannia Lead 
Oompany, Ltd., for the loan of eight tons of lead ingota, 
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to Imperial Chemical Industries, Ltd., for the loan 
of two tons of lead shot, to the authorities of the 
Radium Institute for the use of an und room, 
and to the Middlesex Hospital and the Radium 
Institute for (radon + beryllium) sources. 


M. E. Nawmias. 
Collège de j F. L. Horwoop. 


8t. Bartholomew’s Hospital, T. E. BANKS. 
London, 


1 Nahmias, M. B., Proc. Camb. Phil, So., 31, 09 (1085). 
1 Hettlar, Proc. Roy. 30c., 188, 5X0 (1038). 
+ Joltot and Kowarski, O.R., 900, 884 (1035). 


< Monson, p0 Park, B D., and Riobard, J. A, P Ra. W 
668 (1930). : a. = va 


‘ Nahmias, M. I, O R., 388, 339 (1039). ` 
* Goldstan and Rogosinak:, C.R., 906, 885 (1038). 


i Forbidden Transitions in Nitrogen 
Ir has been poasible to observe the forbidden 
transition *D + 49 in atomic nitrogen by a method 
similar to the one which led to an unusually 
relative intensity of the green auroral line, 
essential part of the method is the weakness of 
discharge which generates the afterglow. A 
The first such observations on the high-pressure 
nitrogen afterglow led to the remarkable enhance- 
ment of the *P + 45 liie at à 3466-4. When the 
iments were using panchromatic 


The 
the 


experime : 
plates, the weaker nebular line at approximately 


5200 A. appeared. No exact wave-length moasure- 
ments have been made; but approximate measure- 
ments indicate clearly that the new line in the green 
is the expected nebular line". The afterglow in which 
this line appeared was produced in e small quarts, 
bulb of about 150 0.0. capacity and the pressure was 
about 80 mm. 
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A number of experiments during the year 


indicate that high pressures and small vo are 
favourable for the production of forbidden transitions. 
The absence of first-positive bands, especially those 
which are expected on the basis of collisions between 
metastable atoms and molecules of nitrogen’, ia sur- 
prising and may mean that either the number of 
metastable entities is extramely small or that collisions 
of the second kind between metastable entities are 


ge de apa ra . 
r experiments are in progress in order: to 
clarify these pointa.. p 
JOSEPH KAPLAN. 
ta of Physics and Astronomy, 
University of California at Los Angeles. 
5 May 8. 


1 Kaplan, J., Pub. Astr. Soc, Pac., £7, 257 (19865). 
` Bowen, I. B., and Wyse, A. B., Pub. Astr. Soo. Pac., B0, 848 (1088). 
* Cat? G., ind Kiplan, J., Z. Phye., 68, 760 (1029). 
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Distribution of Fluorescence Excitation of Bivalent 
Europium in Calcium Fluoride and of Bivalent 
Samarium in Calcium Sulphate 

Is an earlier communication’, it was mentioned that 
prolonged treatment of rare earth preparations with 
short-wave ultra-violet radiations produces an effect 
similar to that obtained with radium rays. 

848 577 








The ax 


ying reproductions show the effect 
very y. In all cases the same preparation 
of calcium sulphate with. 10 samarium was used. 
in each case for the required range. A shows the 
untreated preparation reflecting the light of the 
mercury vapour lamp. B and O were taken after 
- the preparation was treated for 80 hours with light 
of the wave-length 240 mu. The bands then were 
excited by illuminating with filtered ultra-violet. 
In Q at the left of the band which extends from 
689 mp to 734 my also the band at 630 mp can again 
be recognized as in B. 

The mercury lines marked are those at 405, 436, 
546, 577 mp. 

Heasaer P. EKSTE. 

Louisville, Ky. 

March 27. 


1 NATURE, 148, 2661038). 


Similarity of the X-Ray Patterns of Tanned and 
Mechanically Deformed Collagen: Fibres 

‘Tas X-ray pattern of the collagen of animal akin 
has been shown! to undergo & characteristic altera- 
tion on combination of the collagen with various 
tanning agents. As seen in patterns produced by the 
ordinary technique (a mass of fibres of random 
otientation ; unfiltered copper radiation ; specimen 


the originally sharp ‘inner’ ring (the sidechain spacing 
of 10-12 A.). The resultant diffuse 

clear into the central spot, and the periphery of the 
ring loses its original sharpness. In addition to this, 
the ‘outer’ ring (the unit backbone spacing of 2-9 A.) 


becomes y diminished in intensity, and in ex- 
treme cases disappears completely. The extent of 
these depends the proportion of the 


pear naan of the tanning agent. In 
this hypothesis, it is found that the greatest effect on 
the pattern is by those materials which are 
of relatively large molecular size and complexity, 
such as the natural vegetable tannins and the basic 
chromium salta, while substances of a simpler nature 
and ly smaller molecular size produce little 
or no effect. Formaldehyde-and certain synthetic 
tannins are in the latter group. An exception to this 
tule is apparently found in quinone, whiah poduces 


Ft 
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an effect very similar to that of the larger tannin 
molecules. ‘This mays possibly be explained by & 
polymerization of the quinone in the alkaline solutions 
We have now found that collagen which has been 
subjected to treatments calculated to produce 
mechanical deformation of the fibrils shows an X-ray 
pee pane eee isti le from that de- 
scribed ve for tanned collagen. In carrying out 
these experimenta, the mass of collagen fibres is first 
compressed into a coherent disk in a hydraulic press. 
This is the method we ordinarily use in prepari 
sample of fibrous collagen for X-ray 
photogrephy, and such treatment does not change 
the pattern in any tible way. Several such 
i under great pressure, between 


wires. The flattened disks are again reduced to the 

state by passing through the Wiley mill, 
and from this a disk of the same weight and 
thickness as original is formed in the hydraulic 
press. The ‘obtained from this disk, when 
compared on the same film with the pattern from one 
of the original unrolled diske, shows all the changes 
the characteristic features of which have been noted 
above. The ies Pi cose wea ah aa with 
additional rollings. ə have also found that the 
game effect can be obtained merely by prolonged 
zining ofthe ooliagen în tho Wiley mil, whero fhe 
materi is subjected repeatedly to tbe shearing 
action of the knives. 

These experiments have been carried out with 
purified collagen pre from ox skin, and also 
with the tendon es of the ox. Further details 
will be published B 

Joms H. HiGHBERGEER. 


Department of Leather Research, 
Institute of Scientific Research, 
HAROLD J. KERSTEN. 
Department of Physics, 
University of Cincinnati. 
April 21. 
Fontan Tard, D., J. Int Soo, Leather Trades Chowmsts, 19, 345 
1 Highberger, J. u, and Kersten, H. J., J. Amer. Leather Chem. 
Asmoa., $3, 16, 289 (1988). 
deck’ Saige D. De Fat: deer Dem Trada HE TESA 


Magnetism and Polymeriration 

Tm graphs below refer to resulta we have obtained 
for the magnetic susceptibility of dimethylbutadiene , 
at the commencement of polymerization. Fig. 1 is 
for the mass ibilities of samples of dimethyl- 
butadiene distill and sealed im nitrogen, and 
polymerized in the dark by heat at a temperature 
of 140°C. Fig. 2-is for a ‘similar treatment of 





10 : 
Time (hr.) 
Fig. 1. 

—(] — Dimethyibutadiene sealed in nitrogen. 


+ 1% benzoyl pgroxide. 
+ 2% benzoyl peroxide. e 


e -Vr- J 
-~A- ” 


0-70 


—x x10 


Fig. 2. 
-0 — Dimethyibutadiene sealed wm vacuo. 
-V- a + 05%, benzoyl peroxide. 
-A= a + 10% benzoyl peroxide. 


dimethylbutadieno distilled and sealed in vacuo. 
Te will be noticed that in tho absence of catalyst 


in diamagnetiam as is to be expected!. 

We consider that measurements of this type will 
throw light on the nature of the induction period in 
eas reactions. Induction periods have 

identified with the time of formation of poly- 
merization nuclei; thereafter the polymerixation 
proceeds as a chain reaction’. It is probable that 
the polymerisation nuclei are activated molecules, 
"and the simplest assumption to make is that they 
are free radicals. This would explain our magnetic 
result, aa such free radicals would necessarily be 
and their formation in the dimethyl- 

tadiene would result in s fell in di tism. 

If the first series of resulta be examined further, 
it will be noticed that the initial fall in 
is in the neighbourhood of 13-6 per cent. It is 
possible to calculate the concentration of free radicals 
which would give this lowering if the sasumption 
be made that the free radicals are of the type of 
dbnethylbutadians with one free electron. The mass 
. susceptibility of dimethylbutadiene by this series of 
ee —0-75 x 10¢. In 
a paramagnetic mo with one free electron’, the 

io contribution to the molecular sgus- 
ceptibility is theoretically 1270 x 10%. The dia- 
magnetic contribution in this oase is —61-5 x 10+. 
The maga susceptibility of such a molecule will thus 
be 0-183 x 10. The concentration of free radioals 
of this type neceasary to lower the mass susceptibility 
of dimethyIbutadiens by 18-6 per cent can now be 
calculated to be 0-10 mols per cant. 

If the concentration of catalyst necessary to give 
. Sennet curve be ow coset Oe 
this must be less than 1-0 cent by woight, or, if 
the resulta for the sealed # vacuo be con- 
sidered, it lies somewhere between 0-5 and 1-0 per 
cant by weight, for there still seams to be a lowering 
of diamagnetic ility with 0-5 per cent 
catalyst in vacuo. It is thus necessary to have a 
concentration of catalyst somewhere between 0:17 
and 0-84 mole per cent to give a smooth curve. If 
we consider that all the molecules of accelerator are 
active in promotmg the polymerization, it is a 
significant fact that the concentration of active 
centres calculated from the magnetic result ahould 
lie so near the concentration of the catalyst. 


Jom FARQUHARSON. 
University College, 
Rangoon. 


P. ADY. 
1 Farquharson, Trens. Faraday Soo., 38, 310 (1086). 
3 Dostal and Mark? Trens. Faraday Soc., 38, £50 (1083). 
3 Bicher, “Magnetiam and Matter”, 477. 
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‘Acidity of Quartz 

Waan quartz powder, obtained by finely grinding 
pure Brazilian pebble, is put into neutral water the 
pH is rapidly lowered to about 6:4. This acidity 
has been attributed to silicic acid, but such an ex- 
planation seems unlikely for the following reasons. 

Pure has ean extremely low solubility in 
water free from carbon dioxide, namely, only a fow 
parts per million at room temperature, and the rate 
of solution would hot be great enough to cause the, 
acidity produced. Further, the dissociation censtant 
of silicic said! is very small (about 10%) and there is. 
doubt whether the behavioyr of allicjo acid can be 
ee pepe in terms of dissociation constants’. 

oa sol prepared under conditions where adsorption 
of hydrogen ions is im le is quite neutral’. 
Hence the acidity rapidly imparted to water by ° 
quartz, dust is probably not due to silicic acid, and 
it is suggested that carbon dioxide adsorbed on the 

is responsible for the affect. 

Samples of the quarts dust were heated to about 
800° O. in vacuo until the evolution of gas ceased. 
After cooling òn vaouo, these samples were quite 


without effect on the pH of neutral water. An approxi- ` 


mate computation showed that the quantity of gas 
evolved (all of which may not have been carbon 
dioxide) was ample to account for the observed 
acidity. The addition of pure sodium chloride (itself 
quite neutral in water) increased the acidity of the 
quartz dust — water This is also consistent 
with the view that the acidity ia due to carbon 
dioxide, for the presence of sodium ions lowers the 
bicarbonate ion concentration, thus increasing the 
fraction of the dissolved ,carbon dioxide that is 
present as carbonic acid, with a consequent increase 
in the hydrogen ion concentration. 
Q. VAN PRAAGEH. 


1 Joseph and Oaklay, J. Chem. Soc., 187, 2514 (1023). 
1 Britton, J. Chem. Sec., 199, 425 (1927). 
* Balbeley and Kargin, deta Physisohem, U.9.9.R. 8, 07 (1935). 


; Chelate goitucture of 0,o’-Dioxyarobenzene 
in Solution 


Tx idea that the o-oxyaxo compounds -have the 
chelate structure is now quite convincing. It is 
by much chemical and physical evidence, 

such as the slight acidity, anomalous chemical 
Yeactivities referred to phenolic hydroxyl, small 
association factor, slight solgbility in polar solventa, 
molecular refraction data, absorption spectra, etc. 
The strongest support for the chelate structure was 
found by Hendricks and others! in the study of 
infra-red absorption spectra in carbon tetrachloride 
solution. On similar grounds they concluded from 
the absence of the absorption band at o. 1-4 corre- 
sponding to the first overtone of hydroxyl vibration. 
that 0,0’dioxyazolenzene has the doubly chelated 
trons-trons configuration as (1). From the chelation 
of both the hydroxyl groups in (x), it may be expected 
that the o0,0’-dioxyazobenzens, on the ae 
oxyao compounds, is very “alight acidic, But ‘the, 
former is actually found to be very easily soluble in 
weak alkali. It may therefore be supposed that the 
chelate structure of the 0,o’-dioxyazobenzene ia 


cr OR 
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somewhat different in character from that of the 
o-mono-oxyazo 


absorption spectra of subetancos having the inner 
molecular chelate ring structure such a8 o-oxyaxo- 
benzene, o-oxybenzaldehyde, etc., are 

affected only very slightly by polar solvente, which 
is now also confirmed with the o’-methoxybenzeneazo- 
p-creaol. The exceptional behaviour of the 0,0’- 
dioxyazobenzens cannot therefore be explained other- 
wise than as follows: In alooholic solution the 0,0’- 
dioxyarobenzens, being stabilized through solvation 
by the polar solvent molecule, has the structure (1), 


@) ; ° 


similar to that of the mono-methyl derivative (I), 
with one non-thelate phenolic hydroxyl group, which 
satisfactorily laina the enhanced acidity or the 
solubility in alkali. The marked displacement 
observed in carbon tetrachloride, especially of the 
first absorption band at longer wave-length (à max. 
at about 400 my), is due to the change of thb structure, 
namely, the chelation of the second hydroxyl group 
in this solvent, in t with the conclusion of 
Hendricks and others'. On the other hand, the 
o’-methoxybenzeneazo-p-cresol cannot undergo such 
a change, so that its spectral behaviour remains 
normal. 

In accordance with this result, the o,o’-dioxyaro- 
benzene does nob combine with dry ammonia in a 
non-polar solvent such 4s benzene, carbon tetra- 
chloride, ete., which is in fact the characteristic 

of the o-oxyazo compounds*, whereas na 
polar solvent such as alcohol, salt formation occurs 
very easily. . 
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From the above- spec ical evi- 
dence, it ie concluded that the chelate 
structure of the o0,o’-dioxyazobenzene is 
rather mobile in oomparison with that 
of the o-mono-oxyaro co ds, and 
that it undergoes with relatively small 
activation enargy the reversible change 
(x) æ. (a), which is the cause of ita en- 
hanced acidity and ita marked tendency 
to the formation of metallic lakes. 

A detailed discussion on the structure 
of the 0,0’-dioxyazo compounds and their 
alkali salts will be published elsewhere. 

; Hazvo NuNGU. 

Kyoto Imperial University, 

_ Kyoto. April 2. 

Henri Sor (ipso and Liddel, J. Amer. Chem. 
1 Unpublished measurements. 

' Jacobson and Honigberger, Ber., 38, 4105 (1903). 


The So-called ‘Colonial Nervous System’ 
in Bryozoa 

Ir was already shown by Darwin’ that vibracula 
of all the members of a Bryoroan colony are capable 
of synchronous movement. This and similar 
phenomena regarded by Müller (1860) and Hinck 
(18801) as being due to the action of the "colonial 
nervous ” are now usually ascribed to a 
reaction of each member of the colony to a stimulus 
transmitted through a non-Dervous route. 

It was shown, however, by Gerwerzbagen (1913?) 
that in Oristatella the colonial wall is provided with 
a nerve plexus which is connected with nerves of 
tentacle sheaths of individual polypides. Gerwerz- 
hagan this plexus as a motor one. Marcus 
(1926*) considers this plexus as being both motor and 
sensory. Moreover, he has demonstrated experi- 
mentally the transfer of stimuli from one polypide 
to another both in Cristatella and Predertosla. 

: So far, the nerve 
connexione and 
transmissions of 
stimuli from one 
member of the 
colony to another 
have been demon- 
(m1) strated only for 
the representatives 
of Phylactolemmata. In Gymnolemmsta, on the 
other hand, such nerve connexions have not yet 
been detected, and Marcus as well as other workera ° 
considers these organisms as being aleo devoid of 
nervous stimuli transmissions between the individual 
members of the colony. . 

While studying the nervous system in Mem- 
branipora crustulenta and M. pilosa, I found in the 
cystid wall of each zoœcium of these Bryozoa a 
nervous plexus composed of small nerve cells and 
long fibres. In M. pilosa this plexus forms & single 
thread winding along the internal wall of the 
somaium. This plexus sends nerve fibrils which 
penetrate through the pores of the anterior and 

ior walls and the pores in the communication 
plates of the side walls into the neighbouring zoœois, 
where they are connected with analogous 
(see accompanying drawing of soceium of . pilosa ; 
r.pin., 6.p.7.). These plexuses are connected with 
tře nerve fibres of the tentacles which run along 
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their basal surface (.4.n.). Thus, éach plexus is 
connected with the central nerve ganglion (g) of its 
own polypide as well as with similar plexuses of the 
polypides of neighbouring zoœcis. In M. crustulenta 
the plexus forms a nerve-net in the basal wall of the 


I heave also found that the polypides tly 
teact in groups to the stimulation o frontal cystid: 


wall, i in the region of the operculum. 





COLONIAL NARVA PLEXUS (= SMOOTH LINA) 
AND å PORTION OF THM INDIVIDUAL WHEVOUS 
SYTEM (= DOTTED Low) In Membranipora 
pilosa, AS SENN FROM THE BABAL SURFACON. 
p, ion; @ connexions of the nerves of the 

with the circular colonial nerve 
lexus; te.n., basal nerve of the tentacle-sheath ; 


E o.pl., sido trunk of the colonial nerve plexus ; 
; i sg ata gs to noighbouring 
i i penetrating 


; npin., nerve 
through communication plate; o.p.n., fibres 
ing through pores; p.m.n., nerve of 


I think therefore that the nerve plexus described 
above is responsible for the transmission of stimuli 
from one xoccium to another. 

The occurrence of such a not only in 
Oolenterata (Parker, 109205) but also in more highly 
differentiated animals such as Bryozoa is a fact of 
general biological interest. 

Sraniszaw HLEB. 


Institute of Histology and Embryology, 
Stefan Batory University, 
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Distribution of Rathkea ; 
THa genus Rathkea, one of the Anthomeduss, is 
Tepresented on the Atlantic coast of North Amarica 
by three species: (1) the widely distributed 
blumenbachii, (2) the northern oetopuncats, and 
(8) the southern elegans. THe species ootopunciata is 
widdly distributed ‘in the North Atlantic’, being 
found off the coasts of Norway, Barents Sea, Haligo- 
land, the British Islea and New . Bewkes* 
noted the presence of ocfopwnetata in Narragansett 
Bey sod stated that it is oommon off New 
England ooast in March. A well-marked variety of 


octopunctata, namely, grata, A. Agassix, is confitied ` 


to the Atlantic coast of North America, where, 


according to Mayer!, it js common north of New. 


Jersey. o 

On December 16, 1938, a dozen specimens of Rathkea 
ociopunciata, var. grata, were found in the mouth 
of the Patuxent River at Solomons Island, Maryland. 
The number increased greatly during the week 
following until by December 22 more than a thousand 
individuals were collected in a fifteen-minute plankton 
tow. This surface tow was taken with a No. 6 
net twelve inches in diameter, and covered a linear 
distance of about seven hundred fest in water leas 
than ten feet in depth. After nine days, December 25, 


et ee 


December 29 only occasional specimens were o è 
An examination of the specimens of Rathkea 
collected on December 22, 24 and 29 shows several 
points of interest as regards certain taxonomio 
characters. The endoderm of the tentacle bulbe and 
the manubrium varied from a deep brilliant orange 
to a bright red in colour. The bell was more 
dome-shaped than pyriform in many individuals. 
The bell measurements from 1-4 mm. to 
4-0 mm. in height and from 0-8 mm. to 8-7 mm. 
in width. The number of tentacles present in the 
four radiel clustera varied from three to ftve each, 
while the number in the mterradial clusters varied. 
from one to three each. The marginal tentacles were 
from one and a half times to twice aa jong as the 
height of the bell, and were carried out añd upward 
More than three fourths of the total number of 
medusw examined ‘bore medusa buds on the inter- 
radii of the manubrium. About one half of the 
specimeng had two or three medusa buds and thirty 
individuals Had four, ome in each interradius. Tho 
medusa buds were as large as, or larger than, the 
manubrium of the parent medusa, and all had at 
least one tentacle in each of the radii. A few were 
noticed that possessed two tentacles in the radii. 
The conditions under which this form occurred 
should be noted. The salinity during the latter half 
of December varied from 18-80 per mille to 15-485 per 
mille. Corresponding values for the previous month 
were sbove normal, ranging from 17:02 per mille to 
17-84 per mille. Dissolved values during the 
iod in question ranged from 7-32 to 8-27 o.o. per 
Hits in oonteast to veins oF 8-40 40 7-40, decay 
November. Temperatures during the December 
period were characteristically low, ranging from 
2-5° to 5-9° 0., and t a contrast to the high 
values (7-20°-14-6° O.) prevailing between Novem- 
ber 17 and December 16. Two factors, the high 
salinity of November and the low temperature of 
December, may be of importance in explaining the 
presence of Rathkea in waters south of ita normal 
Tange. . 


No. 3634, JUNE 24, 1939 


pens ales ee 
numbers of may be found in observations 
made on Oyonea which were collected on December 80. 
Analysis of the stomach contenta of these specimens 
discloaed the presence of R. octopunctata var. grata 
in abundance. As high a number as eighty-four were 
found in one Oyanea, which measured 6-3 centimetres 
in diameter. Further stomach analysis of each of the 

revealed the presence of numerous fragments 
of Rathkea, including medusa buds, marginal tentacles, 
manubria and pieces of the bell. 

s ROBEET A. LITTLEFORD. 
Chesapeake Biological Laboratory, 

Solomons Island, 

. Maryland. April 20. 
1 Mayor, A. G., “Medumes of the Wond”, Vol 1, Carnegie Institution 
aa Washington, Washington, D.O. t1010). 


J.; Bull, Mus. Comp. Foel., Harvard College, 8, 14%, plate 
1, 1-7 (1881). 
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Sound Absorption of Snow 


I mava only just seen the letter of Messrs. Kaye 
and Evans of “Sound Absorption of Snow” in 
Naronm of January 14, p. 80. 

During my expedition to the Jungfraujoch last 
summer, we had in ing evidence of the ive 
capacity of snow in a which we dug in the firn. 
By the time this had reached a depth of about 35 ft., 
it was impossible for those at the top to hear the 
words of the men working below, even if raised in a 
shout, and it became necessary to signal, even at 
this small depth, by means of a bell. 

QG. SELIGMAN. 


Warren Close, 
Combe Hill Road, 


TR a se 


Points from Foregoing Letters 


ic and wetrogenic pro- 
Tt causes ces of the vaginal epi- 


dose of nicotinic acid, that is, 5-10 y 
the deavitaminated medium is i 
ment of the newly hatched Galleria larves can serve 
as a most sensitive biological test for detecting 
minute quantities of nicotinic acid. 

The radiations from rediomanganese, “Mn, have 
been investigated by J. V. Dunworth using the 
coincidence method. B-y and y-y coincidence measure- 
ments together with single counter p-abeorption 


measurements enable a consistent level to be 
An additional y-ray of 600 . of high 
intensity was icted and its in the "Mn 
spectrum has confirmed by A. G. Ward using 
a preesure ionization chamber. i 
In following up earlier work ing the emission 
of mesotrons from (radium + Thum), M. E. 
Nahmias, F. L. H T. E. , W. H. Rann 


and L. G. Grimmett find that the observed effects 
were due to gamma-rays excited by neutrons in the 
lead protection of the Geiger-Mfller counter. 

The nebular line at 3466-4 A. in atomio nitrogen 
Has been obearved by J. Kaplan in a high-pressure 
afterglow in nitrogen. The unusually high relative 
i i to be char- 
acteristic of aftarglows which are generated by week 
discharges. The weaker nebular lme at 5200 A. 
a on panchromatic plates. 

H. P. Eckstein has shown that by irradiation of 
rare earths with short-wave ultra-violet a result can 
be obtained which is comparable to the effect of 
radium treatment. The trivalent samarium originally 
; . Soe A 


pren shows after irrediation the characteristic 
of divalent samarium produced by radium 
treatment. 

J. H. and H. J. Kersten find that 
collagen fibres (prepared from the skin or the tendon 
Achilles of the ox), after they have been subjected 
to strong mechanical deformation by rolling or pro- 
longed grinding in the Wiley mill, show an X-ray 
pattern practically indistingui le from that 
obtained with tanned collagen fibres. 

J. Farquharson and Miss P. Ady find from 
measurements of the magnetic susceptibility of 
dimethylbutediene, as it polymerixes, that in the 
complete absence of accelerator there is an induction 
period during which there is a fall in diamagnetism, 
probably due to the formation of tio 
centres in the dimethyibutadiene. On cal i 
the concentration of such centres, it is found to be 
the same as the concentration of catalyst necessary 
to give a smooth curve. 

Q. Van Praagh finds that quarts dust which has 
been heated to 300° O. in vacuo does not affect the 
pH of neutral water, and suggesta that the acidity 
usually observed is due to adsorbed carbon dioxide. 

From observations on the abeorption spectra in 
aloohol and im chloroform, Haruo Shi concludes 
that the chelate structure of 0,0’-dioxyaxobenrene is 
rather mobile in comparison with that of the o-mono- 
oxyazo compounds. It undergoes readily a reversible 
change which gives it an enhanced soidity and 
a marked. tendency to the formation of metallic 
lakes. 

8. Hiller has demonstrated in Gymnolemmata the 
existence of nerve connexions and transmissions of 
stimuli from one member of a colony to another. 
This shows a more general occurrence of such 4 
system in Bryozoa. 

The presence of the northern variety of Antho- 
medusa Rathbea as far south as the mouth 
of the Patuxent River, Maryland, is ascribed by R. A. 
Littleford to the unusual low temperature, and to 
the high salinity in the previous month. The 
meduses decreased in number due to the predatory 
activities of Cyanea. b 
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Research Items 


Dental Caries in the Punjab, Northern India 
A RECAST diet and health survey of the Kangra 
District, Punjab; Northern India, carried out by the 
Public Health t and Dr. D. Ourjel Wilson, 
has shown & incidence of rickets and osteo- 
malacia, and definite vitamin D, calcium, and phos- 
rus deficiencies in the diet of the population. 
ifty children with rickets were examined clinically 
and.dentally by G. F. Taylor and 0.D. Marshall Day 
(Brit. Med. J., May 6, 1989). A radiological examina- 
tion of tan subjects showed that four had no caries, 
and in the remaining six, fourteen cavities only were 
found—ean average of 1-4 cavities per head. In 96 
temporary and 185 permanent teeth, two cavities 
were in the temporary, and twelve in the permanent 
teeth. The children came from a hill district and live 
in primitive conditions, the diet consisting mainly of. 
ydrates, with relatively small proportions of 
protein and fate. Meat and fruit are almost entirely 
absent; and very amall quantities of milk and 
vegetables are consumed. Sugar is rarely eaten. 
Two meals a day only are taken, of rice and chapattis 
made from home-ground flour. Rickets and osteo- 
malacis are common. It is concluded that vitamin D 
deficiency alone does not cause either dental caries 
or h of the teeth. The low incidence of 
dental caries and the excellent teeth and jaw forma- 
tion are characteristic of the of the Punjab, 
and have not been seen by the authors in 
either Great Britain or America. An investigation of 
the teeth of 800 school children of the middle clase 
in Lehore, having a diet more in keeping with 
European standards, including soft carbohydrates 
and sugar, showed an average of 6 cavities par head. 
The evidence a to lend support to the ‘deter- 
gent’ theory of Sim Wallace, which poé that 
the physical nature and cleansing action of the diet 
is more important than other factors in the promotion 
of dental caries. 


Parthenogenesis in Vertebrates 
A BNOBNT issue of the valuable series of mono- 
“Actualités Scientifiques et Industrielle”, No. 
et Oie., Paris) falls into the group 
with “Biologio et Reproduction” end has 
been written by the editor of the group, Jean 
Rostand. Partbhenogenesis in invertebrate animals is 
well known and a usual method of multiplication in 
not a few species; but it is leas often recognized that 
natural parthenogenesis of a limited kind occurs 
fishes and batrachians, is in varying degrees 
a occurrence in the unfertilized ova of birds, 
and has l been known in mammal, both in 
ovarian and 
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ing more slowly than 
the segmentation which follows fertilization, although 
conforming with it in its general lines. The discovery 
of natural parthenogenesis led to the development 
of artificial parthenogenesis and this, particularly 
amongst betrachians, has led to a long series of 
experiments in which & wide variety of physical and 
chemical activators has been studied. 62 pages 
of “La Parthénogensee dea Vertébréa’’ give a succinct 
account of ptesent knowledge of both natural ahd 


artificial parthenogenesis, and point to gape which 
future investigation might tably endeavour to 
close. For example, no success has attended attempts 
to prolong the natural parthenogenesis which is 
normal in ova of domestio fowls, nor has anything 
been done here to test artificial activators. Amongst 


reptiles no positive evidences have yet been dis- e 


covered of parthenogenesis, natural or artificial, 


Cactus-feeding Moths of the Family Phyticide i 
A BMALL Argentine moth (Cactoblastis cactorum) Of 
the above family has largely saved a great area in, 
Australia from being converted into desert owing to 
the spread of prickly pear. Planta of tbis kind are 
common over the United States, Mexico and South 
America, where they are kept more or less under 
control by various insects and by competition with 
other plants. Nearly half a century ago a few prickly 
pear plants were introduced into Australia from North, 
America and were intended solely for . The 
contment had no indigenous cacti and these few 
examples proved to be the tors of millions 
which ran wild. The invasion is now a matter of 
common knowledge, and by 1925 more than sixty 
million acres in Queensland were rendered useless by 
prickly por: After almost every possible method of 
oontrol bean ‘considered or exploited, salvation 
came in the form of the i icuous small moth 
Cactoblastis, the larval activities of which eventually 
reduced the prickly pear to a state of reel control, 
and fifteen ion acres are now available for settle- 
ment and cultivation which had previously become 
opea useless. Various Lepidoptera have larvæ 
which feed upon cacti, and many of belong to the 
family Phycitide. These have recently been classified 
by Cari Heinrich, senior entomologist of the U.S. 
Bureau of Entomology and Plant Quarantine (Pros. 
Nat. Mus., 88, 331-418; 1989). This information 
is now available for Australian and other entomo- 
logista. So far aa is known, it is only the species 
C. catorum that is really effective as a controlling 
agent under Australian conditions. The other species 
caused but little effect on the plant, mainly, perhape, 
because they larvæ feed scattered in an individual 
fashion, whereas those of O. cactorum feed in oom- 
panies and may amount to many thousands on a single 
plant. Altogether there are no fewer than eighteen 
genere, including nearly fifty ies of Phycitida, the 
larve of which are known to on prickly pear. 


Fungal Rotting of Sequoia Timber 

Tun Oslifornian redwood tree, Sequoia gigantea, 
does nob appear to be a common host for parasitio 
organisms, but J. A. Macdonald hes recently de- 
scribed a fangus which has rotted the wood of yo 
trees ing in Scotland (Ann. App. Bid., "Ob 
No. 1, 83-86, Feb. 1939). Cultural and microscopical 
characters show that the species concerned is Conto- 
phora puteana. Several species of Consophora have 
been described as secondary parasites; but it seems 
Spar I kbe Paan TEn PO apr ae se 
is acting as a primary pathogen. The fungua can 
attack blocks of healjhy Sequoia wood, and can also 
infect lime, maple, horse-chestnut, hornbeam, alder, 
oak, elm, » wilow and birch. 
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Properties of Virus 

Hideo Moriyama and Shunkichi Ohashi have 
recently published a-review of their own and other 
modern researches upon the physico-chemical nature 
of viruses (J. Shanghai Sot. Ins., Sect. 4, 4, 63, 
Feb. 1989). They describe a general method for ‘the 
isolation of virus protein, and show that the activities 
of ultra-mi ic organisms are inseparable from 
such material, With regard to virus production in 
the host, it is stated that “viruses can i 
as a coagulant of protoplasm-proteid, in which some 
-ohemical change is produced by the physi emical 
» influence of tha virus”. The problem is complicated 
by the fact that other minute particles of protein 
dro known, which have no virus activity, and the 

per under review, considers the minute physical 

chemical differences between these two similar 

states of protein. Immunity to virus attack is 
considered, and algo the fascinating problems as fo 
how viruses arise, and whether they can have 
separate multiplication away fram living host cells. 
Animal viruses provide almost all the data, though 
plant viruses are occasionally mentioned to demon- 
‘strate similarity to their related zoological parasites. 
A plea is also made for a new subject of ‘virology’, 
and, indeed, the paper forms an excellent summary 
for teaching purposes. 


Virulence of Bacteriophage 

Many different kinds of virus which attack animals 
and planta show considerable range of virulence. It 
would be reasonable to suppose that the same 
character would be observed for bacteriophage, 8 
virus disease of bacteria, and there have been several 
investigations of this problem. Hideo Moriyama and 
Shunkichi Ohashi (J. Shanghai Soi. Inst., Nect. 4, 
4, 51-61, January 1989) Have recently worked with 
ope ee ee ede ees 

the statements made by earlier workers that the 
size of a phage plaque upon an agar late culture of 

inversely’ i to the sixe of 

the p ‘particle producmig it. The size of 
is to be èd solely by the vel 
of multiplication of the phage. Thus strains of phage 
which produce large plaques are more virulent than 
those which can only make small ones under similar 
conditions. The differing virulence of various strains 
tends to be in subsequént culture. 
Lowering of virulence can, however, be induced by 
incubating phage with bacteria in media contaming 
neither calcium nor magnesium salts, or in media 
containing citrate or oxalate radicals, and’ this 
induced change appears to be of & permanent 


Changes in Level of Land ; 

Tus relative vartical movement of land and see is 
generally so slow a process that its detection by 
measurement rather than by inference is difficult. 
There is a considerable amount of evidence of such 

on the coasts of Hurope in recent geological 
times. -The only method, however, of i 
movement in progress is to keep a careful record of 
sea-level by one or more autographic and continu- 
ously acting tide gauges. H. L. P. Jolly has dis- 
cussed this problem in a on “Bupposed Land 
Subsidances in the South of England” (Geographical 
J., May 1989). The Ordnance Survey tide 
erected at Dunbar in 1918, Newlyn’ in 1018P and. 
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Felixstowe in 1917 provide some data. Precautions 
are taken to rule out any purely local subsidence or & 
settling of the structure carrying the gauge. The 
Dunbar record shows no aggregate change of mean 
sea-level over twenty-three years, but those at Newlyn 
and Felixstowe show a rise of sea-level during twenty- 
five and twelve years ively. The Felixstowe 
record was interrupted in 1929. Mr. Jolly discusses 
at length the nature and value of the evidence, and 
notes that a-guuge'was established last year at King's 
Lynn and that another is projected on & site in 
north of Scotland. The question of relative vertical 
movement between one part of the land surface and 
another will be settled when it becomes possible to 
carry out a new geodétio levelling of Greet Britain. 
Comparisons between the first levelling in 1840-60 
and the second in 1912-21 are vitiated by inaccuracies 
in the older works. 


The International Temperature Scale 
Tra International Conference in 1927 defined the 
International Temperature Scale so as to conform as 
closely as possible with the thermodynamic scale 
according: to measuramenta then availeble, and re- 
garded it as capable of improvement as more accurate 
ones were obtai Since that time, more accurate 
methods of measurement have been devised and Dr. 
H. T. Wensel, of the U.8. Bureau of Standards, has 
examined the results and has made suggestions for 
i in the definition (J. Res. 


thermocouple and then up 
Wien radiation formula. Dr. Wensel suggests that 
630-5°'O., the freexihg point of antimony, should be 
substituted for 660° C., and that the Planck formula 
I = o fà" (er —1) should be substituted for the Wien 
above 1,063° ©. He considera that the most accurate 
values of the -constants are © = 8:732 x 10>, 
Cy = 15486, + Ag T' = 2,892 x 10“ and o of Stefan’s 
expression for the total radiation = 5:70 x 10%, all 
in 0.¢.8. units. More accurate values of a number of 
auxiliary constants than were available in 1927 are 
algo given. 


Parabolic Orbit of a Comet by a Graphical Method 

T. Crosm has developed a method of finding howa 
preliminary orbit of a comet can be determined 
of about 1’ (J. Brit. 
The method is 


method by meens of a model in which three dimen- 
sional measurements are le (sea Mon. Not. 
Roy. Astro. Soo., 90, 5; 1980). Close has 
taken Finsler’s Comet as an illustration, and has 
obtained an orbit very close to that which was 
computed for an interval of 10 days. It is necessary 
to use a fairly large scale to be certain of four-figure 
accuracy. Of course parallax and light-time -correc- 
tions are superfluous m the method, and those who 
are skilful as tamen will find it possible to 
obtain a preliminary orbit, assuming parabolic 
motion, without a great mathematical equipment. 
The method is not suitable for finding the orbit of 
minor planet. . 

e 

es 


1074 


NATURE Sa 


JUNE 24, 1989, vor 143 


Composition and Temperature of the Upper Atmosphere 


O Bayo, the lecture “theatre: of the Royal 
Institution in London, a joint discuasion on 
the upper atmosphere was held by the Chemical 
Society, the Physical Soċiety, and the Royal Meteoro- 
logical Society. Instead of ing to cover the 
whole subject, it was thought isable to confine 
the discussion to topics in which the sciences 
represented by these societies were equally interested : 
chemical composition, density, and temperature. The 
electrical state of the atmosphere, the study 
of which is saouva tie donal of the physicist, 
was for example touched upon only in so far as it 
has a bearing on the subjects mentioned. Six speakers 
had been invited briefly to introduce various aspects, 
and after their contributions a discussion 
was opened. Time permitted only a statement of 
experimenta] resulta; their ‘theoretical explanation 
would probably be an appropriate subject for another 
meeting. 

Prof. F. A. Paneth (Durham) reviewed recent 


sphere can be considered aa being at rest; if it be 
fairly undisturbed by convective currents, then we 
should expect to find in the stratosphere the per- 
centage of the lighter gases increased at the 

of the heavier ones. Two gases have been used far 
this comparison: the ‘light’ gas helium and the 
‘heavy’ gas oxygen. (In the case of helium a special 
survey had first to be carried out to prove that on 
the surface of the earth its abundance shows no 
variations.) The results of the two dozen or so 
analyses so far made in Russia, Germany 
and the United States indicate that the helium and 
oxygen content is constant throtghout the tropo- 
sphere, and in the up to about 20 km. ; 
but that above this height the amount ‘of helium 
is greater; and of oxygen smaller, by a few per cent. 
Even above 20 km. there is, however, no regular 
inorease of this change in composition with height. 
The obvious conclusion is that in these layers 
diffusive ion of lighter and heavier gases 
Toakes i felt, but that the atmosphere is still 
far from being undisturbed by turbulence. 

It was mentioned that the three gases which are 


namely water » radon, and ozone, 
that attempts at their measurement in air samples 
from higher strata are in progress. 

The following speaker, Prof. S. Chapman (London), 
pointed out that the chemical evidence obtained 
indicated that the conditions at heights somewhat 


20 km.—a subject more fully dealt with by later 
speakers. It seems, however, unlikely that this 
ion process has free play at greater heights, 
because in this case the lightest gases, hydrogen and 
helium, would there entirely predominate over 
nitrogen and o in contradiction to the spectro- 
scopic findings with which Prof. Chapman dealt in 
tlt. main part of his address. The spectrum of the 


suroral light is due almost, if not entirely, to oxygen 
and nitrogen, and shows no trace of hydrogen or 
helium. 


Besides revealing that the atmosphere throughout 
its whole content is prinaipelly a nitrogen -oxygen 
mixture, spectroscopic evidence has given information 
about the state in which these two gases afe to be ‘ 
found. The emission spectra of the aurora and of thé 
night-aky show bands due to molecular nitrogen ;.° 
in the strongly excited auroral emission, light comes 
from ionized as well as neutral ni molecules. 
Neither of the two emission ows bands ofẹ” 
molecular oxygen, but in both of them lines due to 
atomic oxygen are prominent. This dissociation is 
probably almost complete 

own, 


zogular presence of ions in the upper atmosphere is, 
indios 


Ive oxygen ions O- are alsb 
likely to be formed, by attaahment of electrons to 
neutral oxygen atoms. - - 
The vertical distribution of oxone was discussed 
in more detail by Dr. G. M. B. Dobson (Oxford). It 
can be found either by sending up an instrument in 
a balloon and ing the amount of ozone above 
Gee ee ee ee 
tions from the ground. The latter method can give 
the information wanted if the changes in the 
tion of zenith light by ozone are watched while the 
sun is rising or setting ; from the curves thus obtained 
the vertical distribution of ozone oan be calculated 
in a somewhat complicated way. It is all the more 
gratifying that the’ resulta very well with 
measurements made by the balloon methed, Over 
Europe the concentratian of ozone increases steadily 
from the , Teaches its maximum between 
20 km. and 25 km., and decreases idly at greater 
heights. The details of the distvibution seem to 
depend on the ical position and on meteoro- 
logical conditions ; it is not yet clear whether over 
America thé rate of increase of ozone is the same. 
a ee ae ee lowly 
interrelated problems of the density and temperature 


(Kew) firat reviewed the 
I temperature and density 
Measurements by means of free balloons, which in - 
general have not gone above 25 km. although a few 
ve reached, or slightly surpassed, 80 km. (The 
frequently quoted record of an attained height of 
et pobebly unirantwarkliy, due -toimit - 
temperature ever 
recorded in the atmosphere was 182° K. ata 
height of 16 ian. above Batavia. Such low tempera- 
tures are only found by ascents in the tropics; . 
European ascents show in nearly every case tempera- 
tures in the here between 220° and 280° K. ; 
inno case has any indication been found of any consider- 
able departure from the uniformity which characterizes 
the stratosphere. In the lower atmosphere the density 
ia greater in winter than in summer, but in the u 
atmosphere this relation is reversed, the transitio 


-takifig phoe at a height of 8 km. f 
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In the second part of his address, Dr. Whipple 
discussed the use of air-waves for sounding the upper 
atmosphere. The fact that there are zones of abnormal 
audibility outaide the ‘zones of silence’ suggests that 
the sound waves can travel through the air at a 
considerable height and then be deflected back to 
ground. The usual ion given is that the 
uniform of the stratosphere extends to 
some limiting height and that above that height 
temperature imoreases uniformly. The result of 
calculations of this kind is that the height of the 

., trajectory of an air-wave is generally a little above 

'40“km. Sometimes, when the time of passage is 
* exceptionally tong, the computed height is consider- 
ably greater, 60 km. or more, but in such cases the 
resulta are more open to doubt. The velocities found 

W for thie Taves correspond with keeuperasaresGverngr' 
. about 280° K. at 40 km., 810° at 45 km., and 
835° K. at 50 km. 

The first proof, however, that the tem ture of 
the stratosphere beyond heights whi can be 
reached by ing balloons is nob constant but 

increases considerably, was not provided by sound 
. observations but inferred from the heights of a - 
ance and di of meteors. Prof. F. A. 
Lindemann (Oxford) explained this evidence, which 
“was found by him and Dr. Dobson as early as 1922. 
;The meteor phenomena can only be accounted for 
by the assumption that the density of air ab 


heights around 100 km. is about a thousand times as - 


pa as the hypothesis of a constant 
the bottom of the stratosphere would 
lead us to expect, and so the conclusion is reached that 
the temperature below the 100 km. level must be 
considerably higher; the scarcity of meteors dis- 
rf oor lina proc nr tome asda 
ication of a rapid rise of temperature in this 
region. Not only the sound phenomena discussed by 
Dr. Whipple, but also recent optical observations 
by F. Link on the variation of the senithal brightness 
of the aky during the twilight hours are in excellent 
t with the meteor evidence. E 

Dr. E. V. leton (London) gave an account of 
the structure of the higher atmosphere as i 
by the radio-physicists. In the radio exploration of 
the ionosphere two quantities are measured, namely, 
the height of reflection and the coefficient of reflection. 
Both quantities yield information of interest. 

From the measurement of the height’ of reflection 
on different frequencies, the electronic structure of 
the various layers can be deduced, from which it 
is possible to estimate the values of the ‘scale height’ 
H at the iate levels. A thick layer is produced 
by the absorption of solar radiation if the atmospheric 
density varies slowly with height (large H) and vice 
versa. There is evidently some factor i 
which brings about an increase of H between 100 km. 
and 300 km., for at the level of the Æ Layer (100 km.) 
the scale height is found to be 11-0-11-5 km., 
whereas at the level of the F Layer (300 km.) the 
scale height is 40-50 km. An increase of scale height 
can only be the result of an increased temperature or 
of the presence of a light atmospheric constituent 
such as heliom. The i 
Appleton to be the more likely; the caloulated 

_ temperatures are 385° K. for the Æ Layer and about 
1400° K. for the F Layer. Measurements of the 
reflection coefficient of radio wave yield approximate 
values of the air density at the level of reflection. 
These indicate molecular densities of 10!* and 10° 
at the levels of Layers Æ and F réspectivelf. - 
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From the evidence from sound described by Dr. 
Whipple, it seams necessary to assume temperatures of 
more than 830° K. at 50-60 km. height. Since radio 
observations indicate a tem: rising from a lower 
degree than that at about 90 km., there should be a 
temperature fall between 60 km. and 90 km. Recent 
radio i seem to show directly that at a 
height of 75 km. there is a temperature of only 
200° K. The technique applied in the study of this 
region (the use of wirelees waves of about 18 km. 
length) was only touched a by Dr. Appleton, but 
dasihe in gestar detail by Mr. J. A. Ratolifie 
( idge) in the course of the genéral discussion 
which followed the introductory addresses. 

Another important contribution to the general 
discussion was made by Dr. D. F. Martyn from 
Australia. He communicated the results of 19 months’ 
continuous observations of the maximum ionization 
densities of the F, region, carried out at half-hourly 
intervals in two stations in Australia, which seem 
to prove a connexion between this ionization and the 
meteorological conditions at the ground. This 
relationship cen, in Dr. Martyn’s opinion, scarcely 
be explained by changes in the ture of the 
upper . The most likely explanation 
A TORE ta be at ere oe ee ies 

air in the high atmosphere in parallel with the 
main air mass movements at low levela—that, for 
example, a large influx of tropical air at low levels is 
ied by an influx of air of special character- 
istics (probably high humidity and/or low ozone 
content) at the very high levels up to 250 km. 


For those attending the meeting, ib must have 
been satisfactory to learn that the items of information 
obtained by such widely different methods about the 
conditions in the atmosphere can be put 
together into a consistent picture. There are still 
many gaps to fill, due not only to the scarcity of the 
material yet collected but also to the obvious limita- 
tions of the methods ; while the sampling and direct 
measuring is confined to the heights which sounding 
balloons can attain, the optical, acoustical and 
electrical methods can only reveal the chemical and 
physical state of certain heights in which peculiar 
phenomena occur. It is, on the other hand, very 
giat roa Ao see that where overlapping occurs, the 
results obtained by entirely independent methods 
corroborate each other or, at least, are not contra- 
dictory. One can, therefore, attempt to summarize 
the main points of our present-day knowledge 
of the composition, temperature and 
the upper atmosphere, as reflected in this discus- 
sion. 

The atmospheric gases (with the exception of water 
vapour, ozone and radon) are present in constent 

rtion up to the height of a ximately 20 km. 
tween 20 km. and 30 km. the helium content 
increases, the content decreases by a few 
per cent, but there is no indication that this separation 
process of light and heavy gases becomes more marked 
with height: the total atmosphere is essentially a 
nitrogen-oxygen mixture. Under the influence of sun- 
light these two gases are ionized, and oxygen dissoci- 
ated, go that the higher atmosphere consists mainly 
of ni molecules and oxygen atoms, while lower 
down there is also molecular oxygen and oxone. 
Ozone has ita highest concentration per volume at 

about 25 km. 
* The temperature decreases fairly regularly from the 
ground level upwards, assumes (in the latitud’ of 

e 
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Great Britain) at 10-11 km. height a valug of about 
220° K. which remains constant to at least 30 km. 
From a few kilometres below 40 km. upwards, the 
temperature increasea until it reaches at 50-60 km. 
more than 880° K., whereupon it falls again,-to a 


lower level than that of the ‘stratosphere; the. 


minimum, of about .200° K., is reached -between 
70 km. and 90 km. From here onwards the tem: 
ture rises again; at 100 km. it-is about 880° K., at 
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300 km. it is in the neighbourhood of 1400° K:, and 
may increase still further with height. : , 

Thanke to the rise in temperature from 40 km., and 
again from about 80 km. onwards, the density of 
the atmosphere is much greater above these haights 
than would be caused by gravity distribution if the 
temperature of the stratosphere remained constant. 
At 100 km. it is of the order of 1011 molecules/c.c., at 
800 km. it is still 10* moleoules/o.c. F. A. PANNTE. 


Institution of Gas- Engineers 


Until recently, investigation could be confined to g 


TE seventy-sixth annual general meeting of the 
Institution of. Gas Engineers, held in London 
during June 6-9, was noteworthy as the centenary 
of the death of William Murdoch, the versatile Scot, 


tilling ooal for lighting gas arose in several places, 

i recognized that no one deserves more 
credit than Murdoch for establishing the practic- 
ability of coal gas manufacture. 

These contributions showed that in every country 
the rise of newer industries such as those of oil and 
electrical supply has exerted an influence on: the use 
of gas in in directions, accentuated by the 
greater efficiency of appliances. Nevertheless, the 
merits of a clean gaseous fuel has sufficed not merely 
to maintain but also to increase the consumption of 
gas even in those countries where all coal must be 
Imported while hydro-electric power is abundant. 
The president of the Swiss Gas Association, for 
example, says that in spite of the great financial 
efforts of the electrical industry, the Swiss housewife 
appreciates the value of the gas flame with ita in- 
stantaneous heat, ita great power and quality of being 
visibly regulated within wide limita. 

In Norway the need for coke has a. dominating 
influence, and the gas industry oan supply anly 8 per 
cent of the country’s needs. logses, apparently, 
have been incurred there by too optimistic invest- 
ments of publio funds in hydro-electric works in the 
erroneous belief that the power so generated might 


* replace gaseous fuel. 


The president’s addreas—a review of the develo 
ment of the gas imdustry—contained ea notable 
announcement of a new departure in its policy of 
organized research. In this, the industry has been 
a pioneer, for thirty years ago—long before the days 
of research associations—the Institution began the 


widening of the organization of research is projected. 


e . ` 
es 


established practice of making and using gas, but . 
to-day the industry is seeking to widen the range of 
coals suitable for gas making and to convert th 
into solid, liquid and gaseous fuel in any desired 
proportion—even to complete agence by the 
use of high-pressure technique. It is now proposed 
to establish a Gas Research Board supported by the 
subscriptions of gas un i and manufacturers 
of plant and appliances. The president will be 
Sir David Mine Watson, and a director of research ° 
will be inted. The Board will be constitutel so 
as to ify for Government grants if and when ` 
this is thought desirable. It is proposed to use the 
facilities available in existing institutions—at least in 
the immediate future. The functions of the Board 
will be: (1) the collection and dissemination of 
information concerning research of interest to the gas 
industry, (2) the provision of contact and oo-ordina- 
tion between research workers similarly engaged, 
(8) the observation and reporting of work in progress 
and (4) planning and arranging of future work. 

Dr. E. F. Armstrong gave a lecture in memory of 
Murdoch tracing the growth of the gas industry and 
speculating on its prospects. 

Non-technical readers would be interested in a 

by L. W. Andrew and A. Barrow on comfort 
benng by pas. To-day gas is being increasingly 
sold on two-part tariffs which encourage the freer 
use for major heating and raise the ion as to 
the extent to which it can replace solid fuel for con- 
tinuous heating. The advantages of cleanliness, 
flexibility ané reduction of labour have long been 
recognized, particularly for mtermittent heating. 
For central heating, solid fuels, especially coke, have 
appeared to show an unassailable advan » but 
coal is increasingly entering this field when 
cleanliness, high rent and automatic control offer 
suficient inducement. ‘Central heat’ is normally 
conveyed by means of hot water, but ‘central’ heat 
can more cheaply and simply be conveyed in a 
potential form as coal gas, and the problem to-day is 
to devise means for converting this into effective and 
acceptable sensible heat. 

The paper distinguishes between ‘warmth’ and ‘oom- 
fort’. For comfort, it would appear to be desirable to 
have air at 50—80° F. in movement without perceptible 

t, pps by radiant heat received on 
the front of the body from an incandescent source. 
Shorter infra-red rays of below 3u capable of 
penetrating the skin, according to L. Hill, are of 
A ae In addition, tradition in Great 

in requires an dpen fire with the oharacter 
associated with the open coal fire. The authors 
believe that these requirements can be met by, 
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combining ‘background’ heating by flueleaa appliances 
with suitable gas fires. For continuous domestic 
a new form, whether in some. measure resembling the 
coal fires of the past—ea it. may in the near fujure— 
ar ‘taking a mare revolutionary form. In support of 
this view they exhibited a-gaa-fire of new iad en 
that any ordinary person. walking past wo take 
it for a coal fire of conventional type. Instead of the 
formal geometrical radianta, it exhibited a face of 
black mass enclosing glowing cavities surmounted by 
play” of real flames. There myst be many to-day 


at 


THE trilobites sire gonerally recognized as occupy- 

ing a key position in relation to the phylogeny 

of arthropods, and until we have some certainty as 
" to their structure and-relationships it ia not possible 
to speculate profitably about the mutual affinities o 
“Situs naty you, a reat don of infomation of 
dast sixty years, a great deal of information re- 
garding their a has been obtained, for the 
most part by American paleo logists ; but the 
results of different investigators have not been easy 
to reconcile and very divergent jonclusions have 
been drawn regarding the aystematic position of the 
group.» a I AA š ; 
" Dr. CO. D. Waloott, who was the first to obtain 
definite information about the. worked 
erourus, which he 


-8&8 
view by splitting the rock. The h 
workers seemed to reveal an extraordinary difference 


corkscrew-shaped gills attached near base, while 
those of Triarthrus, according tò Beecher, wete simply 
biramous, with the outer branch ted and 
fringed on one side with flattened ta. Taking 


an open helical spiral, would not remain in one plane 
as they are seen to do in the fossils, unless the spiral 
were Boo an imnprobable degree. 

Dr. Leif Størmer, in an important memoir?, dis- 
cusses the whole subject'in the light of a re-exam- 
ination of Waloott’s and Beecher’s i He 
has also applied Sollas’s method of serial sere 
and reconstruction to Cerowrus, and has obtai 


ing and convincing results. In the 


` 
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who would find it worth while to-pay something 
extra for the merita of a coal fire without ita demerits. 
For commercial buildings new designs of ovérhead 
radiating panels—both high and low . temperature 
radiators—are now’ available. In factorica, the 
“mit heater’ which provides a stream of warm’ air 
directionally propelled offers many advantages. All 
these offer considerable advantages over central 
heating by circulation of hot water, end the paper 
suggests that great developmenta may be expected 
in gas heating. ° 
: H. J. Hopsatan. 


. Structure of Trilobites 
_ By Dr. W. T. Calman, CB. F.R.S. 


branch consisting-of a segmented: stem fri on 
one side with -a single row of flattened rod- or 
filamentous structures which may, or may not, have 
served as gills.: In view:of the poor state of preserva- 
tion of the a in Ooraurus and the obscurity 
of the traces that they have left inthe rock, it is not 
surprising that many details of their structure must 
remain uncertain, but Størmer appears to be justified 
in-elaiming that all the trilobites so far studied have 
‘built on the same plan. Beyond this, 
however, his far-reaching deductions can only be 
treated with much reserve. 5 í 8 
Impressed with his discovery in Ooraurus (and, 
very doubtfully; m other )- of a ‘precoxal’ 
segment to-whick the outer ‘branch of the limb is 
- be« deat this outer branch ‘pre- 
epipodite? and: deduces from- this that the ‘trilobites 
have no close i ip with the crustacee but 
are, on the other hand, intimately associated with the 
eurypterid-arachnid gtoup. To do this, he has to 
minimize the importance of those characters in which 
the trilobites diverge from the Arachnida and- ap- 
the Crustacea. -To anyone with’-a sense of 
morphological values, however, the flagelliform pre- 
oral antennules, the five- pairs of -biramous gnatho- 
bese-bearing -head appendages ‘following them, and 
the: farcal filamente (of Neolerus) far outweigh the 
fact that the peduncle of the biramous limbs is 
unsegmented, as it is, by the way, in not a few 
Crustacea. N - 


The resemblances between trilobites and primitive 


arachnids have been often pointed.out and are ' 


generally admitted,-but Stermer does not strengthen 
his case by taking seriously Schultze’s far-fetched 
comparisons between trilobites and ticks (Ixodides). 
To reason from fortuitous ‘and isolated coincidences 
of structure is to play into the hands of those who are 
so ready nowadays to proclaim the bankruptcy of 
morphology and phylogeny. Anyone who is tempted 
by such dlapdash methods may be recommended to 
between trilobites and isopod Crustacea, and then to 
study carefully the evidence for the derivation of 
the Isopoda ‘from primitive Mysidacea, which have 
scarcely anything: in common with trilobites- except 
that they are arthropods. 


1 Geol. Maq.,-8, 558 (1922). 
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University Events 


CaxarDGE.—Dr. L E. R. Picken, of Trinity 
College, has been re-elected to the Balfour student- 
ship, for research on the molecular morphology of 

Grants from the Balfour Fund have been made to 
the folowmg: D. A. Webb, of Trinity College, £20, 
for whilst working at the port Marine 
Station ; to D. A. Webb, of Trinity College, £40, for 
expenses whilst working at Prof. Krogh’s Laboratory 
in Copenhagen ; Dr. C. H. Waddington, £25, towards 
the expenses of visiting the Marine Laboratory, Woods 
Hole; M. G. M. Pryor, of Trinity Oollege, a sum not 
exceeding £40, for expenses whilst working under 
Prof. Kühn in Berlin; Dr. V. J. £25, 
towards the cost of an expedition to the West Indies ; 
Dr. R. J. Pumphrey, £20, for expenses whilst doing 
research at the Plymouth Marine Station. 

The Frank Smart studentahip in botany will be 
vacant on October 1. Any graduate of the University 
is eligible for the studentship provided that not 
more than eighteen complete terms have elapsed 
after his first term of residence. Women also are 
eligible. The successful candidate must devote 
himself to research in botany under the direction of 
the Professor of Botany. A student may be appointed 
for one year or for two years. The value of the 
studentahip 1s £210 @ year. A candidate must send 
his name, with a statement of the course of research 
which he to undertake, and such evidence of 
his qualittations aa he thinks fit, to Prof. F. T. Brooks, 
at Boteny School, on or before September 80. 


Oxronp.—At Enoaenia on June 21, the following 
among others received honorary degrees: D.Sc., Sir 
Edward Mellanby; D.O.L., the Marquess of Lothian, 
Sir Maurice Gwyer, Admiral Sir Herbert Richmond 
and the Han. Vincent Massey. 

Dr. Robert Gunther has resigned his appointment 
as honorary University reader in the history of 
science at Oxford. He will remain in charge of the 
Museum of the History of Science. Work on the 
Oxford dictionaries, hitherto carried out in the 
lecture room of the old Ashmolean Museum, is bemg 
transferred to the new Bodleian extension. 

Dr. E. G. T. Liddell, Trinity College, and Mr. D. L. 
Hammick, Oriel College, have been elected members 
of the Hebdomadal Council. 

Prof. R. 8. Troup is resigning the professorship of 
forestry on July 81, 1940. 

E. F. Caldin, Queen’s College, has been elected to 
a junior research fellowship (in chemistry) at Queen’s 
College. Dr. A. H. Cooke, Christ Church, has been 
elected to a lectureship in physics (the equivalent of 
a research fellowship) at Christ Church. Misa A. 
Pellew, St. Hugh's College, has been elected to the 
Moberly senior scholarship (im engineering). 

The following new appointments have been made: 
E. B. Ford, Wadham Oollege, reader in genetics ; 
0. F. W. R. Gullick, lecturer on economic geography ; 
Dr. R. A. Hull, 8t. John’s College, demonstrator and 
lecturer in physics; R. N. demonstrator 
and lecturer in entomology ; A. C. Hoyle, Pembroke 
College, and Dr. N. V. Polunin, Christ Ohurch, 
demonstrators and lecturers in botany. 


Suaryvra.p.—Prof. R. P. Linstead has resigned 
from, the Firth chair of chemistry, on his appoint- 
ment to the chair of organic chemistry in 
University. 
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Science News a Century Ago 

Giraffe Born at Zoological Gardens 

On June 25, 1839, Prof. Richard Owen read to the 
Zoological Society “Some Notes on the Birth of a 
Male Giraffe at the Zoological Gardens”. The 
animal was born on June 19. The period of gestation, 
said Owen, had been, as nearly as possible, ascertained 
to be fourteen months, eighteen days, or fifteen lunar 


months. The young animal, when born, was perfectly S 


motionless, and tly dead, or strangulated, j 


lips and nose being tinged with blood; buł- afii RE 


gentle friction had been used for a short tithe 


breathing and motion quickly followed The mother + 


was in no way depressed or debilitated. The animal. 


came into the world like other ruminants, with the E 


eyes open, but the hoofs were disproportionately 
large, and very soft and white at their expanded - 
extremities ; the skin was marked as distinctly as in 
the adult; the horns were ted by stiff and 
long black hairs, and the mane was well developed. 


Allan Cunningham (1791-1839) 

ALLAN CUNNINGHAM, an eminent botanist and ` 
traveller, was born at Wimbledon, Surrey, on J uly 
18, 1791, his father being a gardener. Having: 
become connected with the Gardens at Kow” 1A 


. became known to Bir Joseph Banks and on September 


4, 1814, he was appointed botanical collector in the 
southern hemisphere for the royal gardens. Sailing 
from Plymouth in October 1814, he did not return 
to England until July 1881. In turn he visited Rio de 
Janeiro, and parte of Brazil, New South Walea, New 
Holland, Van Dieman’s Land, New Zealand and 
Norfolk Islands. Though after his return home he was 
in somewhat indifferent health, he was offered the post 
of colonial botanist in New South Wales, but declined 
it in favour of his brother Richard, who, however, was 
killed by natives in April 1885. Ounningham now 
accepted the office and proceeded to Sydney, but hia 

failed him and he died on June 27, 1889, at 
the age of forty-eight years. 


Becquerel’s Electrical Experiments 
“M. BEOQUERNL,” said the Athena@um of June 29, 


iments on the electric forces of 
contact. These him to conclusions concerning the 
causes of certain effecta which differ from thoee of 
Davy, who ascribed them to mere contact. M. 
Becquerel refers them to friction and hopes to prove 
it by the following experimente. First, two con- 
ducting plates made of platina were adapted to an 
excellent electroscope; one of them was touahed 
with a very dry piece of chalk, and the other with 
the finger; on separating the plates, ıt was found 
that no electric effect had been produced. Secondly, 
a layer of calcined lime, highly dried, was spreed on 
& piece of wood, equally dry ; upon this wab carefully 
placed, so as not to allow of friction, a plate of copper, 
fixed to a handle; it was then put in contact with 
one of the plates of the condensator, while the other 
was touched with the finger. After repeating this 
several times, no electric discharge was obtained, but 
if the copper disc were placed on the lime with 
friction, the condensator was charged after touching 
a few times, and the greater the friction the stronger 


the charge,” 7 vara z 


No. 3634, JUNE 24, 1999 
Societies and Academies 
Paris 
Academy of Sciences (0.R., 208, 1445-1540, May 8, 1989). 


J. Omars: Value at infinity of the solutions of, 


C. Maucurw and K LavaL: Fourier lattice and 
thermal agitation- 
H. CoL and J. Auaran: A novel glucide in the 
P Floğdee of the ae Polysiphonia—the a-d-manno- 
idə of sodium /-glycerate. 
ot. EERTRAND and L. SILBERSTHIN : Boron oon- 
of soi. Although present in most soils, the 
¢ quantity ie eo-small (10-30 mgm. kgm. of fine 
goil), that ita estimation is only possi le with specially 


hepatic ‘dyspby: in coli bacillary inféction. 
Q. GORAUD : A type of problem relative to elliptic 
J. pa Larrar and R. HOOART : Leverrierite of 
, the lateritio formations of Frenoh East Africe. 
M. Keasnar : Fermat’s theorem. 
_J. Gownen: Duration of decline as a measure 
i dence. 
UBIO : Kronecker's index and the algebraic 






of two complex variables in domains possessing an 

observable bounding surface. 
H. Gumrzmer: Influence of the periodic trans- 

versal movement of the leading edge of the wing of 

an aeroplane on the reaction exerted by the fluid. 
R. Lupvo and J. Viney : The permanent limiting 
i flow of a current of air around a source. 
J. Duray and J. Gaumr: Application of inter- 

ference to the study of stellar spectra. 
J. Mantaxnt: Geometric in ion of spin. 
Q. Brau : Integration of M. De Donder’s equation. 
D. Davion and M. Jory: Transformations of 
i order in mono-molecular layers. 

AGOSTINI: An apparatus for measurement of 
the ifioc heata of gases working on very small 
supplies of 
Mun. M. Monwau-Hanor: Transport of electric 


charges by droplets. 

A. Mansat: Some consequences of ehe diffusion 
of light by corpuscles suspended in the atmosphere. 

Minn. 8. VÆL: Liesegang periodicities by attack, 
in gelatin, of coarse solid suspensions. 

A. Porravuot: Specific character of structures 
formed in the fractional decomposition of austenites 
with cooling as a function of the temperature of the 

M. Movssmrow and R. GRaName : Some optically 
active sterecisomeric alicyclic acids, aloohols and 
aldehydes. 

G. Danzer: Action of aqueous solutions of 
ammonis on halogen derivatives: new method of 


R. Vuoaearoean : 
dichloride : 


P. Fusuny and Mis. R. Bowsonr: 
periodic acid on acetone and on diethylacetone. 

J. Lavar: Diffusion of X-rays outside some 
directions of selective reflection by crystals [possibly 
due to thermal agitation]. i . ‘e 
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M. Bemersorrsn: Lower Cenomanian of the 
foses vocontionns (Hautes-Alpes et Drôme). 

H. Basam : Magnetic results for 1939 from the 
coast of French Somaliland. 

Mus. A. Vassy and E. Vassy: Influence of solar 
radiation on the mean temperature of the atmo- 
spheric ozone. . 

C. Compran: Some new problems raised by the 
des Ag acento ear 

P. : A counter of large ions giving directly 
the of mobilities. 

J. DEBRACH: Variations of the effective nocturnal 
radiation, in the course of clear nights. 

M. Samoner and P. DANgSEREAU : Meiosis in two 
hybrids of Oistus, O. x hybridus Pourr. and O. x 
rodieg Verg. var. antipolitensts Dans. 

Miia. M.-L. Vaere : The theory, of Exner and 
the comparative histopbysiol of compound eyes. 

A. Prsarp : Numeration of the Purkinje cells in 
the cerebellum of various birds. 

E. Worry: Action of diethylstilbestrol on the 
ipea ee a It has a powerful 
‘erminizing effect, analogous to that of catrone. 

N. Papas: tocbemical analysis of the egg 
of the urchin (Echinus melo). f 

F. Oparon : Influence of colchicine on the develop- 
ment of Photobactertum It increases 
the luminosity of cultures, due to acceleration of 
devela t. | 

G. Jnmansaxuy, O. Wanceaum and G. RINGEN- 
Baca: Electrico charge of the blood and transfusion 
gshock. Post-transfusion shock on the sign 
of the electric charge of the donor’s blood. 


Amsterdam 
Royal Netherlands Academy (Proc., 42, No. 3; 1939). 

J. BOmanxmx: Sterio conditions in the cyclic 
aoetane-acetals of the ortho-diphenols. 

R. Warrempdox : Projective invarianta of four and 
five binds T lines in the four-dimensional space R. 

Miss W. A. Lus: Isotopic constitution of nickel 
and chromium. The existence of the “Ni isotope 
-with an abundance of 0-1 per cont is confirmed and 
that of the “Cr isotope rendered probable. 

P. Q. MoLmNAaR : A differential invariant of the 
second order of the binary cubic differential form. 

W. Beasancyox: Diatoms from the brooks of the 
province of Drente (Holland). 

H. G. Buwamrasea pz Yowa and O. BANK: 
Behaviour of microscopic bodies consisting of bio- 
colloid systems and suspended in an aqueous medium. 
(4) Vacuolation phenomena of complex coacervate 
drops at a constant temperature. Formation of foam 
structures and of thin-walled drops with a large 
central vacuole. (5) Gelatinized hollow spheres. 
Temporary invagination to like bodies by 


. mechanical or oamotic removal of water from the 


central cavity. 


Cracow 
Polish Academy of Sciences (April 3, 1939). 

J. SamBonowroz: The Carboniferous in the basin 
of the Upper Bug. Six borings, over an area of 
1,800 sq. km., have proved the existence of the 
Carboniferous below the Cretaceous, which increases in 
thickness from 111 m. in the east to 287 m. in the west. 

Mux. J. Rayment : Hepatice of the Silesian Beskid. 

Mire. L Muxursaka: Materiel for the study of 
the Araneids as a constituent element of the 
Diocwmnosis in some forests of the Silesian Carpathians. 


E r oh No. 1; 1939). 
a BeanstTein 4 Determination of a -series of À 
fdnctions from the values of the drtremes-and ofthe 

successive remainders. 

G. nov : Tala azid- sub-ringa of the ring oftar- 
tinuous fimetions.” 

cjr Garrano end A Kormoaororr : -Ringe -of 
dontihuous fanotions on topologicaY spaces: 
; Ww. 8. Iaxatoveniy ¥’ Contributions- ‘to the grid 
theoty (2, 3): rore 
LAP L. ZALMANOY : < Anew method: of helium lique- 
factical by ineand-of the Jotie-Thamson affect.” 
oN. Burxov, M.Udunsyreva, A. Komas "and G. 
Gorazoy: Iron arystel orientation in' magnetite 
teduoed by hydrogen. 

"Y. Lo Gaaszovary :. “hha times of tho “testoratiom 
te Sontrolability ina gas discharge: ` ree tatl Pamas 


‘of 


Friction and cohesion of coherent rooks, 
pQ Q Tayo 7: The orientation of quarts 
orystala’ in veins “of the ‘Alpins typo iti “the ' mdb- 
hotic Urals at gaah , Sears x R 1 
A A. Yarsnkou Rete very':: An andtomical 
eS Pe arc ee 
Sordi o? Pond onantalt 


a "OR, 22, No. 2; 


or 


1. M? Voroanapow :. A. groin of the 
prines. 


method of estimating trigonomettjcelzums with 
pe amanto. ‘The limiting peas for sums of 
Vv. 
Y. Keavkoy E Titoa! Sin frequangy ‘of flicker and 
‘aires stimuli. RERNE of differept 
tors in opr colour mar vifion- - : ` 
`- N. T. Fuponovy : ties undérlying’ the 


Some regularities 
t. af, indirost atimnli, (Nabmnrods) upon th din- 
‘N.T. Papouoy and V. pi Fisonova Ths number 


of production of by exohange də- 

composition, of potasstam , chloride with nitrip acid 

at low nitric concentrations and temperature 
cal 


Kargaxqy : The age of the Sakargal horizon. 
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_Forthcoming Events 
[Meeting markað with on ateriak is opon io the pio} 
ot Monday, June 26° as 


Royat GEOGRAPHICAL Socmry, at aaa Genarp 
Meeting. -_ A : 


Tuesday, Paati i 
Byarumck Cotman, et 0— Sir Perey 
‘and Reality” (Haldane Mémorial acta) sig opa 


Rovaz, AmmmBaroroaroan, Temmy, at 8.45-% 4 
;, Meetmg. . H. J. 
: Recent Progress”. ( 





ie eee et 


Arenal, W: 
Far Ofion Office, Londan, 8. eS 


War 


-Burma—The Oommisioner for Indig, 
Baie oom, Abe Tanien, $ ze as ihe oe 


tara be te reve Ree 
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eR aie: adote Publications 


-2 D a (nol Yakdteaddd în the monthly Becks Sup plows) :- 


LW. 
: The 


Brotootian of Magnae 7 Reed 
fe a eee 


Other Countries C 


ee 


1. 
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